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Bureau  of  Statistics — John  Hyde,  Statistician. 
Division  of  Entomology — L.  O.  Howard,  EntoiiiohxjiM. 
Division  of  Biological  Survey — C.  Hart  Merriani,  Chief. 
Division  of  Foreign  IMarkets — George  K.  Holmes,  Chief. 
Office  of  Public  Road  Inquiries — Martin  Dodge,  Director. 


Office  of  Experiment  Stations — A.  C.  True,  Director. 


THE   AGRICULTURAL   EXPERIMENT  STATIONS. 


Alabama — 

College  Station:  Auburn;  J.  F.  Duggar.a 

Canebrake  Station:   Uniontoum;  J.  M.  Riche- 
son.a 

Tuskegee  Station:   Tusktycc;  G.  W.  OHrvtT.u 
Alaska— ,S7<A-a.-  C.  C.  Georgeson.?) 
Arizona— Titcsoji.-  R.  H.  Forbes." 
AfiKA^tiAH—Faycttevillc:  AV.  (}.  Vincenheller.'< 
California— /;rriT?c7/.-  K.  W.  Hilgard.f 
Colorado— />»■<  Collins:  L.  G.  Carpenter.'i 
Connecticut — 

State  Station:  ^'ew  Haven;  E.  H.  .Jenkins." 

Storrs  Station:  Storrs;  L.  A.  Clinton." 
Delaware— yeivark;' A.  T.  Neale." 
Florida— iate  City:  T.  H.  Taliaferro." 
Georgi.^^ — Experiment;  R.  3.  Redding.a 
Hawaii— 

re<leral  Station:  Honolulu;  J.  G.  Smith.'> 

Sugar    Planters'    Station:    Honolulu;    C.   F. 
Eckart.a 
\T> Ano— Moscow:  H.  T.  French." 
Illinois— Lrbana.-  E.  Davenport." 
Indiana— iq/aycttc-  Arthnr  Goss." 
Ioava— ,.l)HC.s.-  C.  F.  Curtiss." 
Kanra.s— .1/a;(/ia«a?i.-  J.  T.  Willard." 
Kentucky — Lexington;  M.  A.  Scovell." 
Louisiana — 

State  Station:  Baton  Rouge. 

Sugar  Station:  Audubon  Park,  X'cw  'Orleans. 

North     Louisiana     Station:    Calfioun;  W.  C. 
Stubbs." 
Maine— OroMO.-  C.D.Woods." 
Maryland— CoZ?eire  Park;  H.  J.  Patterson." 
Massachusetts — Amlicrst;  H.  H.  Goodell." 
MicuiGA^— Agricultural  College;  C.  D.  Smith." 


Minnesota— .s7.  Authomj  Park,  SI.   Paul:  \V.  M. 

Liggett." 
MississiPPi^yl(//(V»W«/ai  Cdlkgc  W.  L.  Hutchin- 

.SOIl." 

Mlssouri— 

College  Station:  Columbia;  H.  .T.  Waters." 
Fruit  Station:  Mountain,  Grove;  Paul  Evans." 
Montana — Bozrman;  S.  Fortler." 
Nebraska— i/ncoZn.-  E.  A.  Burnett." 
Nevada — Reno;  J.  E.  Stubbs." 
New  Hampshire — Durham;  F.  W.  Moore.** 
New  .Iersey— A^eiv  Brunituuck;  E.  B.  Voorhees." 
New  Mexico — Mesilla  Park;  Luther  Foster." 
New  York — 

State  Station:  eicnera;  W.  H.  Jordan." 
Cornell  Station:  Phaca;  I.P.Roberts." 
North  Carolina— AVi?r/f//(;  B.  W.  Kilgore." 
North  Dakota  —  Agricultural    Chllege:     J.    H. 

Worst,  a 
Ohio — Wooster;  C.  E.  Thome." 
Oklahom.a — Stillwater;  ,T.  Fields  " 
Oregon— CorraWis.-  J.  Withyeonibe." 
I'EN.s'.SYLVANl.v— State  Colli gi;  H.  P.  Arm.sby." 
Porto  Rico— Magaguez;  F.  I).  Gardner.'" 
Rhode  Island — Kingston;  H.  .T.  Wheeler." 
South  Carolina— Cfe?nso??  College:  P.  H.  Mell." 
South  Dakota — Brookings;  James  \V.  Wilson." 
Tennessee — Knoxville;  A.  M.  Soule." 
Texab— College  Station:  W.  B.  Gibbs." 
Utah — Logan;  J.  A.  Widtsoe." 
Vermont — Burlington:  J.  L.  Hills." 
Virginia — Blacksburg:  J.  M.  McBryde." 
Washington — Pullman:  E.  A.  Bryan." 
West  Virginia — Morgantown:  J.  H.  Stewart." 
Wisconsin — Madison;  W.  A.  Henry." 
Wyoming — Laramie:  B.  C.  Buffum." 


«  Director. 


&  Special  agent  in  charge. 


c  Acting,  director. 


d  Vice-director. 
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Editor:   E.  W.  ALLEN,  Ph.  1).,  Assi.-<tinit  Dlrertur. 

EDITORIAL    DEPARTMENTS. 

Chemistr}',  Dairy  Farminji,  ami  Dairying — Tlie  Editor  and  IL  W.  Laavson. 
Meteorology,  Fertilizers  and  Soils  (including  methods  of  analysis),  and  AgrieuUurai 

Engineering — W.  H.  Beal. 
Botany  and  Diseases  of  Plants — Walter  II.  Evans,  Ph.  D. 
Foods  and  Animal  Production — C.  F.  LANCiwoRTiiv,  Ph.  D. 
Field  Crops — J.  I.  Schulte. 

Entomology  and  Veterinary  Science — E.  V.  Wilcox,  Pli.  D. 
Horticulture — C.  B.  Smith. 
With  the  coojieration  of  the  scientific  divisions  of  the  Department. 
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SPECIAL  ARTICLES. 

Page. 
Convention  ol   AsHociation   of   Official  Agricultural  Chemists,   1902,   II.   W. 

Lawson 107 

International  Conference  on  Plant  Breeding  and  Hybridization,  Walter  H. 

Evans 208 

Convention  of  Association  of  American  Agricultural  Colleges  and  Experiment 

Stations,  D.  J.  Crosby 313 
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New  buildings  at  the  New  Hampshire  and  Missouri  agricultural  colleges 729 

STATION  PUBLICATIONS  ABSTRACTED. 

Alabama  CoLLEf;E  St.\tion: 

Bulletin  119,  April,  1902 10 

120,  April,  1902 128 

121,  November,  1902 802 

122,  January,  1903 996 

Fifteenth  x\nnual  Report,  1902 928 

Alaska  Stations: 

Bulletin  1 305 

Arizona  Station: 

Bulletin  40,  May  1,  1902 127 

41,  May  26,  1902 195 

42,  June  14,  1902 '  196 

43,  July  28,  1902 403 

44,  September  30,  1902 423 

45,  November  20,  1902 657,  719 

Index  to  Vol.  I,  Bulletins  1-25,  and  Annual  Reports,   1890-1897,  May  1, 

1902 406 

Index  to  Vol.  II,  Bulletins  26-32,  and  Annual  Reports,  1898-99 406 

Thirteenth  Annual  Report,  1902 754,  756,  761,  765,  780,  790,  796,  803,  821 

Arkansas  Station: 

Bulletin  71,  1902 43 

72,  1902 435 

73,  1902 - 486 

74,  1902 430 

75,  1902 433 

California  Station: 

Bulletins  123  and  137  (revised) ,  1902 441 

Bulletin  141,  June,  1902 252 

142,  August,  1902 471 

143,  September,  1902 468 

144,  September,  1902 590 

14-^  November,  1902 782 

146,  November,  1902 761 

Seed  Bulletin,  1902-3 870 

Report,  1899-1901,  pt.  1 .  226,  229,  230,  231,  235,  236,  255,  256,  267,  276,  279,  285,  303 

2 632,  637, 

639,  644,  645, 649,  652,  653,  661,  662,  668,  678, 695,  712,  717 


PUBLICATIONS    ABSTK ACTED.  V 

Colorado  Station:  Page. 

Bulletin  67,  December,  1901 195 

68,  March,  1902 139, 160 

69,  March,  1902 156 

70,  March,  1902 159 

71,  April,  1902 169 

72,  August,  1902 424 

73,  August,  1902 479,  488 

74,  September,  1902 600 

75,  September,  1902 ■ 689 

76,  Sei)teml)er,  1902 690 

77,  February,  1903 1132 

78,  Fel)ruary,  1903 1065 

79,  March,  1903 1084 

SO,  March,  1903 1069 

81,  March,  1903 1065 

Fifteenth  Annual  Report,  1902 1054,  1 055,  1056,  1 059,  1 092, "l  1 30 

CoNNECTiciT  Statk  Station: 

Bulletin  138,  April,  1902 71 

139,  July,  1902 371 

140,  September,  1902 675 

141,  January,  1903 904 

142,  1903.  .1 _ 889 

Twenty-iifth  Annual  Report,  1901 ,  pt.  3 63 

1901 ,  pt.  4 32(i,  351 ,  354,  3H1,  3(54,  380,  390 

Twenty-sixth  Annual  Report,  1902,  pt.  1 649 

1902,  pt.  2 9S4,  1001 , 1 005,  1 007,  1 008 

Connecticut  Storks  Station: 

Bulletin  24,  November,  1902 610 

Fourteenth  Animal  Report,  1901 954,  990,  1031 

Delaware  Station: 

Bulletin  55,  May  1,1902 239 

56,  June  20,  1902 372 

57,  June,  1902 .364 

58,  February  1,  1903 1096 

Thirteenth  Annual  Report,  1901  .  228,  229,  232,  239,  243,  244,  252,  260,  268,  28t),  .304 

Florida  Station: 

Bulletin  61,  July,  1902 469 

62,  July,  1902 440 

63,  September,  1902 661 

64,  October,  1902 814 

65,  Decemlier,  1902 864 

Georgia  Station: 

Bulletin  57,  August,  1902 437 

58,  December,  1902 855 

59,  December,  1902 1060 

Fifteenth  Annual  Report,  1902 947,  949,  953,  954, 1 031 

Hawaii  Station: 

Bulletin  2 773 

3 989 

Hawaiian  SuciAR  Planters'  Station: 

Report,  1902 554,  565 


VI  EXPEEIMENT    STATION    RECOED. 

Idaho  Station:  Page. 

Bulletin.Sl,  February,  1902 60 

32,  April,  1902 281,  282 

33,  May,  1902 240 

Annual  Report,  1901 95 

Illinois  Station: 

Bulletin  70,  April,  1902 160 

71,  April,  1902 270 

72,  May,  1902 270 

73,  June,  1902 • 381 

74,  June,  1902 388 

75,  July,  1902 388 

76,  July,  1902 563 

77,  July,  1902 581 

78,  July,  1902 597 

79,  October,  1902 673 

80,  October,  1902 675 

81,  November,  1902 658 

82,  December,  1902 855 

83,  January,  1903 1106 

84,  February,  1903 1113 

Circular  38,  January,  1902 382 

39,  February,  1902 374 

40,  February,  1902 356 

41,  February,  1902 356 

42,  February,  1902 356 

43,  Fel)ruary,  1902 367 

44,  February,  1902 356 

45,  February,  1902 354 

46,  February,  1902 360 

47,  February,  1902 360 

•J8,  February,  1902 382 

49,  March,  1902 364 

50,  March,  1902 386 

51,  April,  1902 388 

52,  April,  1902 351 

53,  May,  1902 372 

54,  May,  1902 367 

55,  May,  1902 367 

56,  June,  1902 348 

57,  June,  1902 348 

58,  July,  1902 367 

59,  July,  1902 335 

61,  November,  1902 1106 

62,  January,  1903 1 1062 

63,  January,  1903 1113 

64,  February,  1903 1056 

65,  February,  1903 1108 

66,  February,  1903 1060 

67,  February,  1903 1072, 1088 

Fifteenth  Annual  Report,  1902 1131 

Special  Report,  February,  1903 1131 


PTTBLICATIONS    ABSTRACTED.  VIT 

Indiana  Station:  raw. 

Bulletin  91,  Jauuarv,  190:2 19() 

92,  April,  1902 145 

93,  June,  1902 ()02 

94,  February,  1903 921 

Fitteenth  Annual  Eeix :rt,  1902 .S21 

Iowa  Station: 

Bulletin  61,  July,  1902 TdS,  769 

62,  Deceml)er,  1901    259 

63,  May,  1902 281 

64,  May,  1902 254 

65,  August,  1902 485 

66,  August,  1902 481 

67,  November,  1902 8:!(),  894 

Special  Bulletin,  Fel )ruary ,  1 903 865 

Biennial  Report,  1900-1901 304 

Kansas  Station: 

Bulletin  107,  April,  1902 ■. 31 

108,  April,  1902 153 

109,  May,  1902 1 76 

110,  May,  1902 357 

111,  May,  1902 482 

112,  June,  1902 482 

113,  June,  1902 480 

114,  June,  1902 564 

115,  December,  1902 897 

116,  January,  1903 1052 

Fifteenth  Annual  Eeport,  1902 (516 

Kentickv  Station: 

Bulletin  98,  February  25,  1902 241 

99,  April,  1902 242 

100,  February,  1902 277 

101,  May,  1902 283 

102,  September,  1902 558 

103,  December,  1902 987 

104,  December  31 ,  1902 953 

Louisiana  Stations: 

Bulletin  65  (second  series),  September,  1901 24 

66  (second  series) ,  1901 245 

67  (second  series),  1902 239 

68  (second  series) ,  1902 249 

69  (second  series),  1902 445 

70  (second  series) ,  April,  1902 588 

71  (second  series),  1902 650 

72  (second  series),  1902 1058, 1059 

73  (second  series),  1902. 1099 

Special  Report,  pt.  6,  Geology  and  Agriculture 428 

Maine  Station: 

Bulletin  82,  April,  1902 42 

83,  June,  1902 373 

84,  July,  1902 376 

85,  October,  1902 649 

86,  November,  1902 634 

87,  December,  1902 877,  886 


VIII  EXPERIMP^NT    STATION    RECORD. 

Maryland  Station:  Page. 

Bulletin  SO,  February,  1902 91 

81,  February,  1902 38 

82,  May,  1902 253 

83,  May,  1902 250 

84,  June,  1902 479,  487 

85,  August,  1902 433 

86,  September,  1902 679 

87,  November,  1902 988 

Fifteentli  Aniuial  Report,  U:02 508 

M  ASSAC'flUSETTS    STATION  : 

Bulletin  82,  April,  1902 42 

83,  July,  1902 234 

84,  Noveml)er,  1 902 649 

85,  January,  1903 ^  1001 

86,  February,  1903 1095 

S7,  lu'bruary,  1903 1063, 1087 

Meteoroloi^ical  r.nll(>tins  160-162,  April-June,  1902 123 

163-168,  July-December,  1902 637 

169-1 71 ,  January-March,  1903 947 

Fonrt.'entb  Annual  Uei)ort,  1901  ...      119, 130, 133, 139, 157,  177,  183,  184,  185, 196 
MifuuiAN  Station : 

Bulletin  193,  Noveml)er,  1901 1 79,  182 

194,  December,  1901 143 

195,  January,  1902 147 

196,  January,  1902 143 

197,  February,  1902 244 

198,  March,  1902 243 

199,  April,  1902 239 

200,  May,  1902 267 

201,  June,  1902 388 

202,  June,  1902 343 

Six'cial  Bulletin  15,  March,  1902 374 

16,  June,  1902 387 

Minnesota  Station: 

Bulletin  73,  March,  1902 ' 284 

74,  April,  1902 274 

75,  May,  1902 796 

76,  June,  1902 794 

77,  November,  1902 779 

78,  January,  1903 994 

79,  January,  1903 1003 

80,  March,  1903 958,  992,  995 

Class  Bulletin  12 870 

Ninth  Annual  Report,  1901 228,  304 

Tenth  Annual  Rei)ort,  1902 1131 

^Mississippi  Station: 

Bulletin  73,  July,  1902 397 

74,  November,  1901 375 

75,  January,  1902 356 

76,  July,  1902 483 

77,  September  1,  1902 558 

78,  November,  1 902 1026 

FifttH'ntli  Annual  Report,  1902 5(51,  587,  600,  606,  616 


PUBLICATIONS    ABSTRACTED.  IX 

Missouri  Station:  Page. 

Bulletin  51,  July,  1902 270 

52,  October,  1901 30:^ 

53,  November,  1901 883 

56,  January,  1902 603 

57,  April,  1902 793 

58,  July,  1902 905 

Circular  of  Information  10,  :\Ianli  b"),  1902 SS9 

11,  March,  1902 898 

12,  April,  1902 382 

13,  November  5,  1902 870 

14, 866 

15,  January,  1903 874 

Ki,  Decemi)er  31,  1902 852 

Missouri  Fruit  Station: 

Bulletin  2,  March,  1902 161 

3,  June,  1902 440 

4,  September,  1902 865 

Biennial  Report,  1901-2 929 

Montana  Station: 

Bulletin  32  (Eighth  Animal  Report,  1901 ) ,  January,  1902 26, 

41 .  45,  4 7,  48,  57,  (V.'>,  74,  77,  93,  95 

33,  January,  1902 34 

34,  February,  1902 94 

35,  May,  1902 , 484,  485 

36,  June,  1902 432 

37,  September,  1902 900 

38,  October,  1902 891 

39,  November,  1902 899 

40,  November,  1902 856 

41,  December,  1902 856 

42,  December,  1902 887 

Nebraska  Station: 

Bulletin  72,  April  4,  1902 36 

73,  May  6,  1902 34 

74,  May  26,  1902 86 

75,  November  6,  1902 792,  79:',,  795,  796,  799 

76,  January  24,  1903 904 

77,  January  26,  1903 921 

78,  March  11,  1903 961 

79,  March  30,  1903 1066 

Fifteenth  Annual  Report,  1901 249,  298,  .304 

Nevada  Station: 

Bulletin  51,  December,  1901 432 

52,  June,  1902 714 

53,  June,  1902 709 

54,  1901 1030 

Annual  Report,  1902 929 

New  Hampshire  Station: 

Bulletin  86,  November,  1901 39 

87  (Thirteentli  Annual  Report,  1901),  November,  1901 123,  158,196 

88,  January,  1902 130 

89,  February,  1902 270 


X  EXPERIMENT    STATION    RECORD. 

New  Hampshire  Station — Continued.  Page. 

Bulletin  90,  March,  1902 268 

91,  May,  1902 368 

92,  September,  1902 431 

93,  October,  1902 570 

94,  October,  1902 890 

95,  November,  1902 873 

96  (Fourteenth  Annual  Report,  1902),  November,  1902 1060, 

1064,1114,1131 

97,  January,  1903 1058 

98,  February,  1903 1104 

99,  March,  1903 1063 

Technical  Bulletin  4,  October,  1902 860 

5, 1902 842 

6, 1903 1 096 

New  Jersey  Stations: 

Bulletin  157,  May  12,  1902 247 

158,  June  11,  1902 285 

159,  June  13,  1902 372 

160,  June  25,  1902 380 

161,  August  30,  1902 604 

162,  October  23,  1902 781 

163,  October  29,  1902 749 

Special  Bulletin  T,  July  8,  1902 273 

Annual  Report,  1901.557,  558,  565,  566,  568,  569,  574,  578,  586,  595,  602,  603,  611,  616 

New  Mexico  Station: 

Bulletin  41,  March,  1902 371 

42,  April,  1902 426 

43,  June,  1902 426 

Twelftli  Annual  Report,  1901 196 

Thirteenth  Annual  Report,  1902 929 

New  Yokk  Cornell  Stat[on: 

Bulletin  200,  March,  1902 40 

201,  April,  1902 23 

202,  June,  1902 '. 272 

203,  July,  1902 387 

204,  July,  1902 486 

205,  September,  1902 452 

206,  October,  1902 616 

207,  November,  1902 668 

208,  December,  1902 888 

209,  January,  1903 '...  887 

210,  January,  1903 959 

Fourteenth  Annual  Report,  1901 95 

Fifteenth  Annual  Report,  1902 821 

New  York  State  Station: 

Bulletin  210,  December,  1901 77,  78 

211,  December,  1901 95 

212,  April,  1902 62,63 

213,  April,  1902 470 

214,  July,  1902 607 

215,  September,  1902 545 

216,  September,  1902 558 
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New  York  State  Station — Continued.  Page. 

Bulletin  217,  November,  1902 790 

218,  November,  1902 761 
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Although  fine  buildings  do  not  insure  an  eflieient  and  progressive 
experiment  station,  they  contribute  to  this  end,  and  they  show  the 
high  regard  in  which  the  institution  is  held.  They  are  indicative  of 
the  place  which  the  station  occupies  as  a  State  institution,  and  of  its 
permanency;  and,  aside  from  furnishing  superior  facilities  for  inves- 
tigation, they  should  stimulate  to  higher  effort.  Th(^  condition  of  the 
stations  in  this  respect  has  1)een  greatly  improved  within  the  past  few 
years,  as  the  result  of  specific  State  appropriations,  a  recognition  on  the 
part  of  the  States  which  has  lieen  most  gratifying,  and  has  given 
encouragement  to  directors  and  workers  alike. 

But  there  is  a  danger  that  unless  additional  funds  are  given  for  gen- 
eral maintenance,  these  fine  l)uildings  may  prove  an  embarrassment  to 
the  stations  by  increasing  the  expense  of  operation  and  the  demands 
ii[)on  them.  The  increased  laboratory  and  oflico  facilities  bring  with 
them  additional  expenses  for  heat  and  light,  janitor  service,  and  inci- 
dental expenses,  which  are  frequently  not  taken  account  of  b}'  those 
who  appropriate  the  money.  It  is  but  reasonable  to  expect  that  such 
public  buildings  will  l)e  properly  cared  for  and  kept  in  good  state 
of  repair.  A  dirty,  unkempt  building  reflects  discredit  upon  the  whole 
institution.  Fortunatel}",  such  are  not  often  found,  although  occa- 
sionally lack  of  means  is  plead  in  extenuation  of  a  condition  which  is 
far  from  being  a  credit  to  a  scientific  institution. 

Moreover,  if  the  appropriation  for  the  new  building  is  not  sufficient 
to  cover  the  necessary  equipment,  as  often  happens,  the  departments 
occupying  it  may  be  seriously  embarrassed  for  several  years.  New 
quarters  invariably  call  for  considerable  additions  to  the  movable 
equipment  of  the  laboratories.  The  old  fittings  are  rarel}'  suited  or 
adapted  to  the  new  rooms,  and,  at  l)est,  look  out  of  place.  More  mod- 
ern forms  of  apparatus  and  more  permanent  arrangements  seem  desir- 
able in  place  of  the  former  makeshifts.  The  result  is  that  unless  the 
appropriation  makes  provision  for  these,  the}'  arc  likel}-  to  be  sup- 
plied out  of  the  regular  allotment  for  the  several  dejDartments,  dimin- 
ishing the  funds  available  for  experiment  and  research.  In  a  number 
of  cases  the  efficiency  of  the  departments  has  been  temporarily  reduced 
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in  consequence  of  this,  and  tlie  investig-ation.s  actually  set  back  several 
years.  And,  finally,  improvement  in  huildings  and  equipment  unmis- 
takably carries  with  it  increased  obligations.  The  public  quite  natu rally 
expects  more  from  a  station  which  has  been  amply  provided  with 
quarters  and  equipment  than  one  which  has  been  compelled  to  run 
along  from  year  to  j-ear  without  these  improvements. 

These  considerations  are  not  cited  as  reasons  why  the  stations  should 
not  seek  to  obtain  suitable  acconmiodations  for  their  work  and  ade- 
quate and  thoroughly  modern  equipment  for  it.  The  improved  facili- 
ties are  one  of  the  most  encouraging  signs  of  the  times,  as  marking 
real  progress.  But  the  time  is  coming  in  most  of  the  States,  and  is  at 
hand  in  many  of  them,  when  increased  funds  for  general  maintenance 
are  a  more  real  and  pressing  need  than  additional  buildings,  or  men 
even.  The  demands  made  upon  the  station  for  its  services  in  a  variety 
of  directions  have  necessitated  broadening  and  extending  its  work, 
until  in  many  States  it  has  reached  the  extreme  limit  which  the  pres- 
ent funds  will  allow.  In  not  a  few  cases  we  have  more  departments 
than  there  are  funds  for,  so  that  a  part  of  them  are  stifled  and  held 
down  to  the  sheerest  necessities.  Moreover,  the  character  of  the  work 
of  the  stations  is  gradually  undergoing  a  change.  The  simpler  and 
more  superficial  prol)lems  in  many  lines  of  agriculture  have  been 
solved  to  a  large  extent,  and  demonstrated  l^e3^ond  doubt.  The  more 
complex  and  intricate  investigations,  involving  deeper  and  more  time- 
consuming  research,  will  be  the  field  more  largely  occupied  bj'  the 
leading  stations  in  the  future.  Some  have  alread}-  entered  it,  and 
others  are  being  stimulated  and  led  on  b}^  their  example.  This  means 
a  more  specialized  station  staff,  assigned  primarily  to  station  work. 
There  is  a  gradual  tendency  in  that  direction,  and  any  movement  in  the 
direction  of  increasing  the  duties  of  station  workers  in  elementary 
instruction  is  uiunistakal)ly  to  be  regarded  as  a  retrograde  movement. 

These  conditions,  as  well  as  the  more  expensive  plants  of  the  sta- 
tions, call  for  larger  means  for  general  maintenance;  and  this  need  is 
becoming  imperative  if  the  stations  are  to  continue  to  advaiice  in 
accordance  with  the  demands  which  their  popularit}-  has  lirought 
about.  Fortunately  progress  is  ])eing  made  in  that  direction,  and 
State  appropriations  for  special  lines  of  investigation  are  increasing 
every  3'ear. 

Ever}^  State  has  some  leading  branch  of  agriculture  which  would 
be  especially  benefited  by  the  station's  work,  or  some  line  in  which 
special  interest  might  ))e  aroused  which  might  be  utilized  in  securing 
State  appropriations.  The  stations  have  so  abundantly  demonstrated 
their  usefulness  and  justified  their  cost  that  in  most  States  organized 
interests  can  be  incited  to  action  if  the  needs  are  brought  before  them 
properly.  It  is  a  matter  in  which  the  interest  is  mutual.  The  suc- 
cess of  every  station  helps  all  the  others  b}"  example  and  precedent, 
and  strenirthens  the  whole  cause. 
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It  is  a  rather  noteworthy  fact  that  the  Secretary  of  AgTiciilturc 
should  ))e  invited  to  address  such  a  body  as  the  National  Educational 
Association,  upon  a  sul)ject  related  to  education  in  a  special  field,  but 
it  is  significant  of  the  position  which  the  head  of  the  National  Depart- 
ment of  Agriculture  has  attained  within  the  past  few  years.  Secretary 
Wilson's  subject  was,  '"  The  education  of  the  American  farmer,"  and 
the  manner  in  which  he  treated  it  showed  that  he  had  bestowed  much 
study  on  this  branch  of  industrial  education  and  its  needs  and  require- 
ments, and  was  thoroughly  conv^ersant  with  the  latest  progress  and 
views  regarding  it.  It  was  an  earnest  plea  for  the  education  of  "the 
producers  of  wealth,"  to  the  end  that  they  might  not  only  become 
more  intelligent  and  efficient  in  their  craft,  but  might  live  on  higher 
levels  of  comfort  and  happiness,  and  have  more  time  to  devote  to 
intellectual,  moral,  and  spiritual  life. 

Agricultural  education  was  characterized  as  "the  great  field  of 
applied  science  where  the  grower  seeks  the  help  of  the  scholar,  of  the 
experimenter,  and  of  the  observer."  The  breadth  of  the  subject  and 
its  relations  make  it  necessary  that  study  "should  begin  with  the 
primary  school  and  continue  through  life.  .  .  .  The  four-year  college 
course  does  not  begin  soon  enough  nor  continue  long  enough  to  meet 
the  requirements  of  our  day  in  this  regard.  Teachers  are  wanted  in 
primary  and  secondary  schools  and  in  postgraduate  work  in  the 
universities.  They  are  wanted  to  do  work  that  has  not  been  done  in 
all  the  ages — the  discovery  of  truths  imderlying  production,  and  their 
application  to  the  farm." 

Secretary  Wilson  commended  very  heartily  the  movement  in  a  num- 
ber of  the  States  looking  toward  the  introduction  of  the  elements  of 
agricultural  science  into  common  and  secondary  schools.  The  educa- 
tion of  the  teachers  in  these  schools  he  believed  to  be  the  place  to  begin, 
and  he  advised  that  this  should  Ije  provided  at  the  expense  of  the  State. 
"The  faculty  of  the  agricultural  college  of  the  State  is  the  repository 
of  this  information,  and  the  teachers  should  have  their  expenses  paid 
while  they  are  becoming  possessed  of  it."  The  magnitude  and  char- 
acter of  this  new  departure  should  command  the  highest  order  of  ability 
in  working  out  the  pedagogic  scheme  and  in  effecting  the  proper  organ- 
ization. "We  want  a  man  now  to  organize  the  education  of  half  the 
people  under  our  flag,  who  till  the  soil  and  furnish  65  per  cent  of  our 
exports;  who  create  the  wealth  of  the  country  from  materials  found 
in  earth,  air,  and  Avater;  we  want  organization  from  the  primary 
schools  to  the  university  and  beyond  into  fields,  where  things  grow; 
into  the  stable  and  yard,  through  which  crops  go  to  the  market;  into 
the  factory,  where  skill  should  add  to  value;  into  the  pasture,  where 
skill  should  direct  form,  feature,  and  development;  into  the  cultiva- 
tion, where  science  should  defy  drought  and  deluge;  into  fertilization, 
where  observation  and  experience  must  be  supplemented  by  education 
regarding  soils  and  their  composition." 
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The  Secretary  called  attention  to  the  growing-  need  for  education  to 
assist  not  only  the  farmer  himself,  Imt  all  the  agencies  which  are 
working  in  his  interests,  such  as  the  National  Department  of  Agricul- 
ture, the  agricultural  colleges,  the  State  experiment  stations,  the  high 
schools  of  agriculture,  agricultural  societies,  the  agricultural  press, 
writers  of  books  on  agriculture,  etc.  All  these  agencies  need  more 
and  better  equipped  men;  and  the  best  method  of  preparing  them  for 
their  work  is  one  of  the  unsolved  problems  in  education.  "Five  thou- 
sand students  attend  agricultural  colleges,  but  these  colleges  are  feeling 
their  way- in  the  dark  along  untraveled  paths.  They  are  fitting  and 
trying,  as  carpenters  built  barns  in  old  times.  They  will  at  last  forge 
out  a  S3\stem  that  will  meet  the  requirements  of  producers  and  ])e 
entirely  new  and  suitable  to  our  conditions  as  a  people. "  Summarizing 
the  present  status  of  agricultural  education,  he  said  in  conclusion: 
"We  find  that  progress  is  being  made  toward  the  education  of  the 
farmer;  that  ))elief  is  extending  regarding  its  interest;  that  opposi- 
tion is  vanishing  among  educators  whose  studies  did  not  include  the 
science  of  the  farm;  that  demand  for  instructors  and  organizers  along 
these  lines  is  growing;  that,  as  a  nation,  our  power  for  good  at  home 
and  abroad  depends  upon  the  education  of  all  our  citizens;  and  that  all 
classes,  kindreds,  tongues,  and  peoples  look  to  you,  the  educators  of 
America,  to  lift  the  whole  up  to  higher  intellectual  and  moral  altitudes." 

In  1867  the  Royal  Society  of  London  commenced  the  publication  of 
a  Catalogue  of  Scientific  Papers,  to  serve  as  an  index  to  all  important 
contri])utions  to  science  contained  in  the  transactions  of  societies, 
journals,  and  other  periodical  literature.  The  review  began  with  pub- 
lications of  the  year  1800,  and  the  results  of  the  compilation  were 
issued  from  time  to  time  in  large  quarto  volumes  of  about  1,000  pages 
each.  The  eleventh  volume,  issued  in  1895,  brought  the  catalogue 
down  to  1883;  and  a  supplementary  volume  (volume  12)  has  just  been 
issued,  which  is  devoted  to  the  more  important  papers  omitted  from 
the  earlier  volumes.  This  last  volume  embraces  upwards  of  350 
serials,  which  were  selected  with  care  from  a  preliminary  list  of  peri- 
odicals not  previously  catalogued. 

The  stupenduous  nature  of  this  undertaking  is  readily  apparent,  and 
the  end  is  not  yet,  for  the  period  from  1883  to  1900  remains  to  be 
compassed.  The  Royal  Society  purposes  to  complete  the  catalogue 
up  to  the  close  of  the  nineteenth  century,  at  which  point  the  work  has 
already  been  taken  up  by  an  international  organization. 

The  societ}'  announces  that  the  Catalogue  of  Scientific  Papers  from 
1883  to  1900  is  now  in  hand,  and  that  considerable  progress  has  been 
made  on  a  classified  index  to  the  twelve  volumes  already  issued.  As 
the  arrangement  is  at  present  b}^  authors  only,  the  classified  index  will 
greatly  enhance  the  value  of  the  work  and  will  make  it  an  incom- 
parable aid  in  looking  up  the  literature  upon  a  given  subject. 
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Report  of  the  chemical  laboratory  of  the  Ploti  Agricultural  Experiment 
Station,  B.  M.  Velbel  {Six.  Rap.  An.  Sta.  Expt.  Agron.  Ploti,  1900,  pp.  73-111, 
315-234). — The  work  of  this  department  of  the  station  during  the  year  inchided 
chemical  studies  of  atmospheric  precipitation,  lysimeter  water,  products  from  the 
field  experiments,  and  methods  of  analysis.  It  is  a  continuation  of  that  of  previous 
years  (E.  S.  R.,  12,  p.  916)  and  has  for  its  i")rimary  object  a  study  of  the  evolution 
of  the  combinations  and  the  annual  balance  of  nitrogen  in  the  soil.  This  involves 
the  determination  of  the  nitrogen  brought  down  by  precipitation,  that  lost  in  the 
drainage  water,  and  that  taken  up  by  the  products  grown  on  the  soil.  The  ammonia, 
nitrites,  and  nitrates  in  the  atmospheric  pi-ecipitation  are  reported.  The  lysimeters, 
having  the  same  surface  area  as  the  rain  gauges,  viz,  500  sq.  cm.,  were  so  placed 
as  to  collect  drainage  water  to  depths  of  30  cm.  (arable  soil),  45  (arable  and  subarable 
soil),  and  1  meter  (subsoil).  The  relative  solubility  of  the  soil  constituents,  as 
shown  by  the  analyses  of  the  lysimeter  waters,  was  (1)  organic  matter,  (2)  lime, 
(3)  nitrates,  (4)  sodium  chlorid,  (5)  silica,  (6)  magnesia,  (7)  iron  oxid  and  alumina, 
(8)  potassium  chlorid,  (9)  phosphoric  acid,  and  (10)  sulphuric  acid,  i.  e.,  organic 
substances  and  combinations  of  lime  and  nitric  acid,  probably  Ca(N03). 2,  predomi- 
nated in  the  humus-calcareous  soils  experimented  with.  The  effect  of  plant  cover 
in  reducing  drainage  losses  was  strikingly  shown  in  these  observations.  The  results 
show  such  a  rapid  removal  of  organic  matter,  nitrogen,  and  mineral  matter  from  the 
arable  layer  (30  cm.  deep)  of  the  soil  that  impoverishment  of  the  upper  soil  would 
soon  result  if  the  losses  were  not  replaced.  The  amount  of  these  constituents  carried 
by  the  drainage  water  to  a  depih  of  50  cm.  was  still  quite  large,  but  under  the  nor- 
mal conditions  obtaining  in  these  observations  the  amount  of  drainage  at  1  meter 
depth  was  very  small  (25  cc.  during  the  year).  From  data  showing  the  amount  of 
combined  nitrogen  found  in  the  drainage  water  during  the  year,  it  is  estimateil  that 
one  acre  of  the  arable  layer  of  the  soil  (to  a  depth  of  30  cm.)  yielded  21.125  lbs.  of 
nitric  nitrogen,  of  the  arable  and  subarable  layers  (to  a  depth  of  45  cm.)  37.72  lbs.  of 
nitrogen.  The  rain,  etc.,  which  fell  during  the  same  period  brought  down  3.58  lbs. 
per  acre  of  nitrifiable  nitrogen.  Deducting  this,  it  appears  that  the  arable  layer 
pnxluced  17.55  lbs.  per  acre  of  ammoniacal  and  nitric  nitrogen,  and  the  arable  and 
subarable  layers  34.14  lbs.  per  acre. 

A  comparison  of  the  nitrogen  required  by  the  products  grown  on  the  soil  with  that 
brouglit  down  by  rainfall,  etc.,  shows  the  latter  to  be  almost  insignificant,  and 
emphasizes  the  importance  of  adopting  a  system  of  culture  and  cropping,  especially 
of  green  manuring,  which  will  replace  the  losses  which  occur. 

A  method  for  determining  small  quantities  of  carbonates,  A.  D.  Hall  and 
E.  J.  Russell  {Jour.  Chem.  Soc.  ILondon],  81  {1902),  No.  470,  pp.  8t-S5,fig.  1).— 
Methods  employing  Scheibler's  apparatus  are  stated  to  be  inaccurate  for  substances 
such  as  soils  containing  as  little  as  0.5  per  cent  of  calcium  carbonate,  due  to  the  solu- 
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bility  of  the  carbon  dioxid  in  the  acid  used  in  det-oniposing  the  carbonates.  The 
method  proposed  by  the  authors  i*  based  upon  the  change  in  pressure  produced 
when  the  unknown  volume  of  gas,  i>roduced  by  tlie  action  in  a  partial  or  complete 
vacuum  of  dilute  sulphuric  acid  upon  the  substance  containing  the  carbonate,  expands 
by  a  known  volume  which  is  measured  by  means  of  a  glass  bulb  of  known  capacity 
and  a  manometer  connected  with  the  generating  bulb.  The  apparatus  used  is 
described,  the  method  of  calculation  of  results  is  explained,  and  a  number  of  deter- 
minations by  the  method  are  rejiorted. 

On  the  estimation  of  alkaline  hydrate  or  bicarbonate  in  the  presence  of 
monocarbonate,  B.  North  [Jouv.  Sor.  Cliem.  Ltd.,  21  {1902),  No.  5,  jyp.  322-325). 

The  detection  of  magnesia  in  ammonium  oxalate  precipitates  of  lime,  A. 
Taubnee  {Chem.  ZUj.,  26  {1902),  No.  23,  p.  246). — It  is  stated  that  magnesium  oxa- 
late is  sufficiently  soluble  in  water  to  give  a  precipitate  of  silver  oxalate  when  silver 
nitrate  is  added  to  the  wash  water  of  calcium  oxalate  precipitates. 

The  determination  of  caesium  and  rubidium  as  hydrosulphate  and  of  potas- 
sium and  sodium  as  pyrosulphate,  P.  E.  Browning  {Ztsdir.  Anorgan.  Chem.,  29 
{1901),  No.  1,  pp.  140-144). — Salts  of  ctesium  and  rubidium  with  volatile  acids  give 
acid  salts  of  the  type  IIHSO4  when  treated  with  an  excess  of  sulphurii-  acid  and  heated 
to  constant  weight  at  250  to  270°  C,  and  neutral  salts  of  the  type  E^SO^when  heated 
to  glowing.  Under  the  same  conditions  potassium  and  sodium  salts  give  pyrosul- 
phates  of  the  type  R^^^a^),,  which  on  heating  are  transformed  into  the  neutral  salts 
R,SO,. 

A  contribution  to  the  knowledge  of  metaphosphate,  A.  AViesler  {Ztschr. 
Anorgan.  CJtem.,  2S  {1901),  No.  3,  pp.  177-209,  jiga.  3). 

On  calcium  carbophosphate,  A.  Barille  {RcpeH.  Pliarm.,  1901,  p.  145;  ahs.  in 
Centbl.  Agr.  Chem.,  31  {1902),  No.  2,  p.  136).— The  author  studied  the  solution  of 
calcium  phosphate  in  a  water  solution  of  carbon  dioxid  under  pressure.  He  found 
that  under  these  conditions  a  very  unstable  compound  of  biphosphate  with  carbon 
dioxid  was  formed,  to  which  he  gives  the  formula  P.^  O,^  H^  Ca^  2CO2.  By  the  action 
of  carbon  dioxid  on  tricalcium  phosphate  there  was  formed  first  a  biphosphate  and 
calcium  bicarbonate.  The  presence  of  the  latter  reduced  the  soluliility  of  the  biphos- 
phates  in  water  containing  carbon  dioxid  to  a  very  marked  extent.  Attempts  to  sep- 
arate the  calcium  carbophosphate  by  cooling  or  adding  alcohol  failed,  decomposition 
and  evolution  of  carbon  dioxid  taking  place  under  this  treatment.  No  reaction  took 
place  when  dry  calcium  biphiisi)liate  was  treated  with  dry  carbon  dioxid. 

Phospho-molybdenum  compounds,  F.  Mawrow  {Ztschr.  Anorgan.  Chem.,  28 
{1901),  No.  2,  i>p.  162-166;  29  {1901),  No.  1,  pp.  156-158). 

The  use  of  weak  solvents  in  soil  analysis,  A.  D.  Hall  and  F.  J.  Plymen 
{Jour.  Southeast.  Agr.  Col,  Wye,  1902,  No.  11,  pp.  90-99,  figs.  3). — Comparative  tests 
of  citric,  hydrochloric,  acetic,  and  carbonic  acids,  and  ammonium  citrate  as  solvents 
for  available  phosphoric  acid  and  potash  in  Rothamsted  soils  of  known  history  are 
reported.  The  citric-acid  method  proposed  by  Dyer  seemed  to  give  results  most  in 
accord  with  what  was  known  of  the  soils. 

Report  of  the  subcommittee  on  uniformity  in  analysis  of  materials  for  the 
Portland  cement  industry  {.Tour.  Soc.  Chem.  Ind.,  21  {1902),  No.  1,  jip.  12-30). 

The  determination  of  nitrates  in  water  by  the  indigo  carmine  method,  S.  R. 
Tkotman  and  II.  Peters  {Jour.  Soc.  Clicjn.  Ltd.,  21  {1902),  No.  10,  pj>.  694,  695). — 
The  method  proposed  is  as  follows:  "From  5  to  20  cc.  of  the  water  under  examina- 
tion is  mixed  with  25  cc.  of  indigo  carmine  solution.  To  this  is  added  concentrated 
sulphuric  acid  equal  in  amount  to  the  united  volumes  of  the  water  and  indigo  carmine 
solution.  The  whole  is  then  heated  on  the  sand  bath  for  15  minutes.  At  the  end  of 
this  time,  the  excess  of  carmine  solution  is  titrated  with  a  standard  solution  of  potas- 
sium permanganate.  In  a  similar  manner,  and  alongside  the  above,  a  blank  estima- 
tion is  done,  replacing  the  water  under  observation  by  distilled  water.    The  difference 
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between  the  two  titnitioiiH  is  tlu'  lunount  used  by  the  nitrates  in  tlie  water.  The 
pei'manganate  sohition  is  standardized  l)y  means  of  standard  solution  of  potassium 
nitrate  containing  0.0001  gm.  of  nitrogen  per  eul)ic  centimeter." 

The  determination  of  nitrogen,  E.  Durand  {Ann.  Chim.  Analyt.,  7  {1902),  pp. 
17,  IS;  (ths.  ill  CJiein.  Cenllil.  JOOJ,  I,  No.  9,  p.  541). — The  author  uses  a  copper  diges- 
tion llask  and  employs  coi)per  sulphate  or  oxid  instead  of  mercury. 

Contribution  to  the  determination  of  nitrogen,  A.  Hebebrand  {Zlschr.  JJnter- 
such.  Xahr.  u.  GenussrntL,  5  {1902),  pp.  61,  62,  jigs.  2;  abs.  in  Chem.  Centhl.,  1902,  I, 
Xo.  9,  p.  541)- — A  description  is  given  of  an  Erlenmeyer  flask  with  a  U-tube  blown 
in  its  side  which  is  recommended  for  the  collection  of  the  distillate  in  the  Kjeldahl 
process. 

A  modified  Argand  burner  for  the  first  process  in  the  Kjeldahl  estimation 
of  nitrogen,  J.  Golding  {Jour.  Soc.  Chem.  Ind.,  SI  {1902),  No.  10,  j).  694,  fiff-  1)- — 
"This  is  a  simple  device,  consisting  of  a  clip  attached  to  a  thin  brass  rod,  the  other 
mil  of  which  passes  through  a  thicker  njd,  which  screws  into  the  foot  of  the  Argand 
l)urner.  The  clip  supports  the  neck  of  the  flask,  the  weight  of  which  rests  on  a 
pipeclay  triangle;  the  rod  is  adjusted  to  the  desired  height  by  means  of  a  screw  in 
the  end  of  the  thicker  rod.  The  advantages  of  using  these  burners  are:  (1)  That  a 
very  low  even  heat  can  be  obtained,  thus  enabling  the  determination  of  the  nitrogen 
in  liquids  and  solids  which  have  a  tendency  to  froth  Avith  the  strong  sulphurii;  acid; 
(2)  that  a  strong  heat  can  be  produced  without  danger  of  the  flasks  breaking;  (3)  that 
tiic  Imrners  can  l>e  used  for  other  purposes." 

On  the  Kjeldahl  method,  C.  Neuberc;  {Beitr.  Cliem.  I'lu/siol.  u.  Fath.  Ztschr. 
Jiioclicm.,  2  {1902),  No.  4,  p-  214)- — The  author  proposes  the  use  of  sodium  thiosul- 
phate  to  break  up  mercury  compounds  before  distillation. 

Inorganic  ferments,  D.  McIntosh  {Jour.  Phys.  Chem.,  6  {1902),  No.  l,pp.  15- 
44). — This  is  a  study  of  the  reducing  action  of  colloidal  silver  and  mercury  on  hydro- 
gen peroxid. 

Provisional  methods  for  the  analysis  of  foods  adopted  by  the  Association 
of  Official  Agricultural  Chemists,  November  14-16,  1901,  edited  ))y  H.  W. 
Wiley  and  W.  I).  Bkjelow  {U.  S.  Dcpt.  Agr.,  Bureau  of  Chemistrg  Bui.  65,  pp.  169, 
ligs.  7). — The  bulletin  is  made  up  of  the  reports  of  the  referee  and  his  associates  aa 
amended  and  adopted  provisionally  by  the  association  (E.  S.  R.,  13,  p.  411 ).  Methods 
are  given  for  the  examination  of  the  following:  Meat  and  meat  products,  by  W.  D. 
i>igelow;  edible  oils  and  fats,  by  L.  M.  Tolman;  dairy  products,  by  J.  A.  Le  Clerc; 
infant  and  invalid  foods,  by  H.  W.  Wiley;  saccharine  products,  by  A.  E.  Leach;  canned 
vegetables,  by  L.  S.  Munson;  spices,  by  A.  L.  Winton;  vinegar,  by  W.  Frear;  flavoring 
extracts,  by  A.  S.  Mitchell;  fruits  and  fruit  products,  by  L.  S.  Munson  and  L.  M. 
Tohnan;  fermented  and  distilled  liquors,  by  W.  D.  Bigelow;  baking  powders  and 
baking-powder  chemicals,  by  A.  L.  Winton;  foo<l  jireservatives,  by  W.  M.  Allen,  and 
coloring  matter,  by  L.  M.  Tolman.  Reference  tables  are  added  and  an  appendix 
gives  suggestions  from  numerous  analysts  which,  though  not  adopted  by  the  associa- 
tion, were  thought  to  be  valual)le  and  worthy  of  consideration. 

Composition  of  nitrogen-free  extract  matter  in  potatoes,  C.  H.  Jones  and 
B.  ().  White  {Vermont  Sla.  Rpt.  1901,  pj).  209-210). — Analyses  of  the  nitrogen-free 
extract  matter  of  32  composite  samples  of  potatoes  of  the  crop  of  1898  and  41  samples 
of  the  crop  of  1899  are  reported.  Marketable  and  small  potatoes  of  the  White  Star 
and  Delaware  varieties  were  examined  in  1898,  and  of  the  Delaware  variety  in  1899. 
The  potatoes  were  dug  at  different  intervals  during  the  growing  season.  The  official 
methods  of  analysis,  with  some  modifications  noted,  were  employed.  The  aqueous 
extract  was  calculated  as  dextrin  and  soluble  starch  after  allowing  for  the  reducing 
sugars  present.  Starch  was  inverted  by  treating  with  5  cc.  hydrochloric  acid  for  45 
nunutes  in  a  water  bath  at  90°  C.  Reducing  sugars  were  present  in  small  quantities 
and  showed  considerable  variations  among  individual  samples.     Dextrin  and  soluble 
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starch  were  present  in  large  quantities,  which  is  considered  as  probably  largely  due 
to  a  change  in  the  starch  occurring  during  the  preparation  of  the  sample  for  analysis. 
It  is  recommended,  therefore,  that  the  analysis  of  the  nitrogen-free  extract  matter 
should  be  made  on  the  fresh  undried  sample.  The  starch  contents  varied  indirectly 
witli  the  amount  of  dextrin  and  solul  )le  starch  determined.  The  average  composition 
of  the  marketaljle  jiotatoes  grown  in  1899,  calculated  to  the  original  substance,  was 
as  follows:  Moisture  79.41  per  cent,  crude  ash  1.26,  crude  protein  2.28,  crude  fiber 
0.36,  reducing  sugars  0.09,  dextrin  and  soluljle  starch  1.35,  starch  1-1.51,  ether  extract 
0.06,  and  undetermined  0.68  per  cent. 

Composition  of  nitrogen-free  extract  matter  in  artichokes,  C.  H.  Jones  and 
B.  O.  White  {Vermont  Sta.  Rpt.  1901,  jjp.  217-219). — Analyses  of  the  nitrogen-free 
extract  matter  of  14  samples  of  artichokes  obtained  at  different  intervals  during  the 
season  are  reported.  The  average  composition  of  6  samples  dug  in  November  cal- 
culated to  the  original  material  was  as  follows:  Moisture  79.59  per  cent,  crude  ash 
1.51,  crude  protein  2.12,  crude  fiber  0.74,  reducing  sugars  (largely  levulose)  calcu- 
lated as  dextrose  0.70,  sugars  (levulin  and  a  sugar  resembling  sucrose)  calculated  as 
sucrose  12.05,  inulin  1.92,  ether  extract  0.08,  and  undetermined  1.29  per  cent. 

Concerning-  the  sugars  and  organic  acids  in  tropical  fruits,  A.  Bokntkaegek 
{Staz.  Sper.  Agr.  Hal.,  34  {1901),  No.  10,  pp.  975-992;  Zlschr.  Untersuch.  Nahr.  u. 
Genussmtl.,  5  {1902),  No.  4,  PP-  145-155). — The  fruits  studied  included  Diospyroa 
lotus,  D.  virginiana,  D.  kaki,  Sorbus  domestica,  Mesinlus  gerinanica,  Arbutus  unedo,  Musa 
sapimtmm,  and  Eryobotrya  japonica. 

The  constituents  of  corn  pith  and  elder  pith  and  the  occurrence  of  arabin 
and  xylene  together  in  plants,  C.  A.  Browne,  .ir.  {Inaug.  Diss.,  Gottingen,  1901, 
pp.  51;  Bcr.  Dent.  Chein.  GeselL,  35  {1902),  No.  8, pp.  1457-1467).— The  author  reports 
investigations  carried  out  in  the  laboratory  of  Prof.  B.  Tollens.  The  composition  of 
the  two  kinds  of  pith,  as  determined  by  the  Weende  method,  was  as  follows: 

Composition  of  corn  pith  and  elder  pith. 
[Air-dry  condition.] 


Constituents. 

Corn 
pitli. 

Elder 
I)ith. 

Water 

Per  ct. 
9.81 

38.24 
4.04 
1.26 
2.99 

43.  GO 

Per  ct. 
11. 28 

Crude  fiber 

61  26 

Ash 

1.71 

Fat 

1.06 

2  22 

22. 47 

The  percentage  of  pentosans  obtained  by  distillation  with  hydrochloric  acid  (1.06 
sp.  gr. )  ranged  from  24.45  to  27.04  per  cent  for  corn  pith,  and  was  18.81  per  cent  for 
elder  pith.  A  mechanical  separation  was  made  of  the  fibrovascular  bundles  of  corn 
pith  from  the  fundamental  tissue,  and  each  examined  separately.  The  latter  consti- 
tuted about  three-fourths  of  the  pith.  Analysis  showed  practically  no  difference  in 
the  percentages  of  pentoses,  fiber,  and  nitrogen-free  extract  in  the  two  parts,  but  the 
fat  and  protein  were  somewhat  higher  in  the  fibrovascular  bundles.  Both  kinds  of 
pith  were  found  to  contain  xylose  in  relatively  large  quantities  and  arabinose  as  well, 
from  which  the  author  is  inclined  to  the  belief  that  in  very  many  cases,  and  perhaps 
in  all,  the  mother  substances  of  these  pentoses  occur  together  in  nature. 

The  materials  were  hydrolized  with  dilute  sulphuric  acid  and  with  acid  sulphite 
of  calcium,  and  various  other  experiments  were  made.  Both  kinds  of  jiith  were 
found  to  contain  much  cellulose  which  was  not  in  free  condition,  but  in  combination 
with  lignin  substances,  pentosans,  galactan,  etc.  Pure  cellulose  was  prepared  by 
Cross  and  Bevan's  chlorin  method.     This  pure  cellulose,  although  it  gave  none  of 
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the  reactions  for  pentosans,  yielded  considerable  quantities  of  furfurol  when  distilled 
with  dilute  hydrochloric  acid — 5.53  per  cent  from  corn  pith  cellulose  and  5.39  per 
cent  from  elder  pith  cellulose,  which  the  author  believes  was  derived  from  oxycellu- 
ioses  which  were  either  present  in  the  original  pith  or  more  jirobably  were  formed 
during  the  oxidation. 

The  determination  of  pentoses  and  pentosans  by  means  of  distillation  -with 
hydrochloric  acid  and  precipitation  of  the  furfurol  by  phloroglucin,  E.  Kkober 
and  C.  RiMBACH,  reported  by  B.  Tollens  {Ztschr.  Angeiv.  Chem.,15  [1902),  No.  20, 
PI).  477-482). — The  result  of  recent  investigations  of  this  method  are  summarized 
and  quite  minute  directions  given  as  to  the  distillation,  the  precipitation  of  the  fur- 
furol, handling  of  the  precipitate,  etc.  Hydrochloric  acid  of  1.08  and  1.1  sp.  gr.  was 
found  to  give  somewhat  higher  results  than  that  of  1.06  sp.  gr.,  but  the  latter  is 
adhered  to  as  giving  the  more  uniform  result.  The  distillate  is  treated  with  an 
excess  of  phloroglucin,  dissolved  in  12  per  cent  hydrochloric  acid,  and  allowed  to 
stand  for  12  to  14  hours,  after  which  the  precipitated  furfurol-phloroglucid  is  trans- 
ferred to  a  porcelain  Gooch  crucible,  washed  with  150  cc.  of  water,  and  dried  for  4 
hours  in  a  water  bath  at  97  to  98°.  Krober  has  found  that  it  is  immaterial  whether 
the  phloroglucin  is  absolutely  inire  or  contains  a  little  diresorcin. 

Kr5ber  advises  transferring  the  covered  crucible  to  a  stoppered  weighing  glass  and 
placing  this  in  a  desiccator  to  cool,  as  by  this  means  the  hygroscopic  phloroglucid  is 
best  protected  from  moisture.  Drying  for  4  hours  is  found  to  be  sufficient,  and 
allowing  the  open  cruciljle  to  stand  exposed  to  the  air  results  in  material  increase  in 
weight.  The  principal  cause  of  lack  of  concordance  in  the  results  is  the  solubility 
of  the  phloroglucid  in  the  400  cc.  of  precipitant  plus  the  150  cc.  of  wash  water. 
Rimbach  found  in  special  experiments  that  0.005  gm.  of  phloroglucid  was  dissolved, 
and  Kr61)er,  on  an  average,  0.00518  gm.  The  use  of  a  correction  of  0.0052  gm.  is 
suggested,  and  formulas  are  given  on  that  basis.  Krober  has  prepared  a  table  show- 
ing the  amounts  of  pentoses  and  pentosans  corresponding  to  different  amounts  of 
phloroglucid  from  30  to  300  mg.  This  table  is  based  upon  special  determinations 
made  with  all  possible  exactness.  The  results  are  generally  somewhat  lower  than 
those  previously  given,  but  the  close  concordance  between  the  data  given  by  Rim- 
bach and  Krober  indicates  the  correctness  of  the  new  figures.  A  portion  of  the  data 
are  given  in  the  following  table: 

Amounts  oj  pentosans  and  pentoses  corresponding  to  different  amounts  of  i)hloroglucid. 


Phloro- 
glucid. 

Furfurol. 

Arabinose. 

Araban. 

Xylose. 

Xylan. 

Pentose. 

Pentosan. 

Gram. 

Gram. 

Gram. 

Oram. 

Gram. 

Gra7n. 

Gram. 

Oram. 

0.030 

0. 0182 

0.0391 

0. 0344 

0. 0324 

0. 0285 

0. 0385 

0. 0315 

.050 

.0286 

.0611 

.  0538 

.0.507 

.0446 

.0559 

.0492 

.074 

.0411 

.0875 

.0770 

.0726 

.0639 

.0801 

.0700 

.100 

.0546 

.  1161 

.1022 

.0964 

.0848 

.1063 

.0935 

.169 

.0904 

.  1919 

.1688 

.  1592 

-  .1401 

.1756 

.1546 

.200 

.1065 

.2250 

.1984 

.1874 

.1649 

.  2065 

.1817 

.300 

.1581 

.  3335 

.  2935 

.2784 

.24.50 

.3060 

.2693 

Although  the  above  factors  represent  the  greatest  exactness  as  yet  obtained  by  this 
method.  Professor  Tollens  states  that  it  should  be  remembered  that  the  present 
method  for  pentosan  can  not  be  regarded  as  an  absolutely  exact  one,  but  only  as  a 
conventional  method,  which  is  the  best  we  now  have.  In  addition  to  the  pentoses 
there  are  other  materials,  such  as  oxycellulose  and  glucuronic  acid,  which  also  yield 
furfurol;  and,  furthermore,  methyl-pen tosans  may  occur,  yielding  methyl-furfurol  in 
the  distillation,  which  in  turn  is  precipitated  as  phloroglucid.  These  considerations, 
however,  do  not  prevent  the  use  of  the  pentosan  method  as  a  conventional  method, 
and  the  employment  of  Krober' s  method  of  weighing  the  phloroglucid  and  the  use 
of  his  table  will  give  more  uniform  results. 
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Employment  of  the  pentosan  determination  in  testing-  various  vegetable 
materials  and  paper  stock,  E.  Kkober  and  C.  Rimbacii,  reported  by  B.  Tollens 
{Ztschr.  Angeir.  Chon.,  15  {1902),  No.  21,  jip.  508-510).— The  results  of  tests  of 
various  fiber  substances  are  reported,  indicating  the  applicability  of  the  ])entosan 
determination  to  the  testing  of  paper  stock  f(jr  wood  filler,  etc. 

On  the  alleged  reaction  of  brucin  on  nitrous  acid,  G.  Lunge  {Ztschr.  Angeiv. 
Chem.,  15  {1902),  No.  1,  jtp.  1-3). — The  author  reports  experiments  which  lead  to  the 
conclusion  that  brucin  acts  only  on  nitric  acid  and  not  on  nitrous  acid,  and  that  if  a 
brucin  reaction  is  obtained  in  a  nitrate  solution  free  from  nitric  acid  it  is  due  to  the 
formation  of  nitric  acid  from  nitrous  acid  during  the  manipulation  of  the  method. 

On  the  behavior  of  nitric  and  nitrous  acids  toward  brucin  sulphuric  acid, 
L.  \V.  Winkler  {Ztschr.  Angeir.  Chem.,  15  {1002),  No.  S,  pp.  ^70-17;.^).— The  author 
reports  experiments  which  show  that,  contrary  to  the  statement  of  G.  Lunge, 
nitrous  acid  reacts  more  readily  ujion  brucin  than  nitric  acid. 

The  present  status  of  the  chemistry  of  albumin  {Ber.  Deal.  Chem.  GeselL,  34 
(1901),  p.  3214;  abs.  in  Amer.  Chem.  Jour.,  27  {1902),  No.  2,  pp.  147-154).— A.  sum- 
mary of  some  of  the  more  recent  theories  and  experiments  on  the  chemistry  of 
albumin. 

The  effect  of  nascent  chlorin  upon  proteids,  R.  Eiikenfeld  {Ztschr.  Physiol. 
Chem.,  34  {1902),  Ni.  .5-6,  pp.  556-.'j79). 

The  coag-ulable  material  in  the  white  of  eg-g,  L.  Langstein  {Beitr.  Chem. 
Physiol.  H.  Pathol.  Ztschr.  Biochem.,  1  {1901),  p.  S3;  <(bs.  in  Ilyg.  Rundschcm,  12 
{1902),  No.  5,  p.  239).— K  chemical  study. 

The  fluorin  content  of  teeth  and  bones,  I,  Jodlhauek  {Ztschr.  Biol.,  41  {1901), 
No.  4,  pp.  487-492). — Methods  of  estimating  fiuorin  are  critically  discussed. 

Miscellaneous  analyses,  C.  H.  Jones  and  B.  O.  White  ( Vermont  Sta.  Rpt.  1901, 
pp.  223-220). — Analyses  of  48  samples  are  reported,  including  nitrate  of  soda,  dried 
blood,  tankage,  ground  bone,  bone  dust,  acid  phosphate,  muriate  of  potash,  double 
manure  salt,  wood  ashes,  home-mixed  fertilizers,  muck,  jadoo  fiber,  gluten  meal, 
dried  prepared  squash,  graham  flour,  and  sugar  feed. 

New  apparatus  in  water  analysis,  G.  E.  Thomas  and  C.  A.  Hall  {.Tour.  Amer. 
Chem.  Soc,  24  {1902),  No.  6,  pp.  535-539,  figs.  4). — Apparatus  for  determining  free 
and  all)uniinoid  ammonia,  for  collecting  samples  from  reservoirs  or  rivers,  for  the 
determination  of  dissolved  oxygen  or  carbon  dioxid,  and  for  filtering  water  for 
the  determination  of  suspended  matter  are  described. 

New  extraction  apparatus,  A.  Landsiedl  {Chem.  Ztg.,  26  {1902),  No.  25,  jjp.  274, 
275,  fi,gs.  3). — Apparatus  for  use  with  solvents  of  high  and  low  boiling  points  and  for 
hot  extraction  are  described. 

A  drying  oven  with  circulation  of  air,  W.  Gallenkamp  {Chem.  Ztg.,  26  {1902), 
No.  23,  p.  249,  fig.  1). 
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The  flora  of  the  metamorphic  region  of  Alabama,  F.  S.  Earle  {Alabama  Col- 
lege Sta.  Bui.  119,  pp.  43-120).— h.  list  is  given  of  the  ferns  and  flowering  plants  of 
the  metamorphic  region  of  Alabama,  based  on  the  collections  present  in  the  herba- 
rium of  the  Alabama  Polytechnic  Institute.  This  region  is  of  botanical  interest 
since  it  constitutes  the  southern  extension  of  the  Carolina  life  zone.  A  list  is  given 
of  1,146  species  and  varieties,  94  of  which  are  new  to  the  State. 

Some  changed  conditions  of  our  flora  incident  to  the  settlement  of  the 
State,  L.  II.  Pammel  {Proc.  ,Soc.  Prom.  Agr.  Sci.  1901,  ]>p.  107-112).— Attention  is 
called  to  some  of  the  notable  changes  that  have  taken  place  in  the  flora  of  Iowa, 
which  are  attributed  to  the  settlement  and  cultivation  of  the  land.  Data  are  given 
relating  to  the  growth  of  a  number  of  trees  known  to  be  50  years  old  or  less,  includ- 
ing the  height  and  circumference  of  individual  trees.     Changes  brought  about  by 
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the  construction  of  wind-breaks  and  hedges  are  mentioned,  and  the  introduction  of 
numerous  classes  of  weeds  is  commented  upon. 

Review  of  the  most  useful  plants  of  the  family  Leguminosae,  E.  Goeze 
{Wierier  Illiis.  (kirt.  Ztg.,  36  (1901),  No.  1,  j)p.  15-28). — The  leguminous  plants  culti- 
vated for  human  food,  forage,  or  other  useful  purpose,  are  catalogued  for  Europe, 
America,  Asia,  Africa,  and  Australia. 

Notes  on  the  northeastern  Carices  of  the  section  Hyparrhenae,  M.  L. 
Feknald  {Ptoc.  Amer.  Acad.  Arts  and  Sci.,  37  {1902),  No.  17,  pp.  447-495, ph.  5). — 
A  synopsis  is  given  of  the  species  of  Carex  occurring  in  the  northeastern  United 
States,  as  indicated  in  the  above  title. 

The  variations  of  some  boreal  Carices,  M.  L.  Fernald  {Pror.  Amer.  Acad.  Arts 
and  Sci.,  37  {1902),  No.  17,  pp.  495-510). — Attention  is  called  to  the  wide  variation 
occurring  in  some  of  the  species  of  Carex  which  frequent  the  higher  latitudes  of 
North  America,  Europe,  and  Asia. 

The  arrangement  of  the  air  canals  in  the  stalks  of  Nymphseas,  M.  T. 
Masters  {Jour.  Roy.  Ilort.  Soc.  [Londcm],  26  {1902),  No.  4,  pp-  S40-84S,  flrjs.  2).~ 
The  author  claims  that  by  a  study  of  the  transverse  sections  of  the  leaf  and  flower 
stalks  of  water  lilies  it  is  possible  to  present  a  scheme  for  classification  of  the  dif- 
ferent species.  The  air  passages  in  the  stems  arrange  themselves  in  definite  orders, 
and  a  key  is  given  for  the  determination  of  species  based  ujion  this  character. 

Behavior  of  mutilated  seedlings,  B.  D.  Halsted  {Ahs.  in  Science,  n.  ser.,  15 
{1902),  No.  376,  pp.  407,  408). — The  form  of  mutilation  of  seedlings  reported  upon 
is  that  of  the  removal  of  the  plumule.  In  radish  seedlings  the  first  change  noticed 
was  a  deeper  green  of  the  cotyledons,  followed  by  a  remarkable  elongation  of  the 
petioles.  The  cotyledons  became  thicker  than  in  normal  plants,  due  to  an  increase 
in  size  of  the  cells  which  were  filled  with  starch.  A  somewhat  similar  behavior  was 
noted  for  the  cotyledons  of  the  morning-glory  plants,  while  the  hypocotyls  became 
enlarged  and  served  as  repositories  for  a  large  accumulation  of  starch.  In  the  Hub- 
bard squash  the  cotyledons  remained  close  to  the  earth  and  grew  to  a  length  of  4  or 
more  inches,  and  remained  green  for  more  than  4  months.  In  experiments  with 
eggplant  the  rigid  upright  cotyledons  became  quite  fleshy  and  remained  alive  for 
several  months.  With  sunflower  the  hypocotyl  elongated  until  it  attained  a  length 
of  over  9  in.,  the  primitive  structure  being  retained.  These  experiments  show  that 
an  organ  normally  designed  to  store  food  for  the  developing  seedling  may,  in  case  of 
an  emergency,  persist  and  take  on  a  greatly  int-reased  size  for  that  purpose.  Along 
with  the  other  changes  in  the  seed  leaves,  the  hypocotyl  becomes  remarkably 
thickened  and  green  in  the  moming-glory,  and  greatly  elongated  but  slender  in  the 
sunflower. 

The  embryology  and  germination  of  the  genus  Peperomia,  D.  S.  Johnson 
{Ahs.  in  Science,  n.  ser.,  15  {1902) ,  No.  376,  pp.  408, 409). — The  ripe  seed  of  this  genus 
is  about  0.5  mm.  long,  with  a  very  small  embryo  surrounded  by  an  endosperm  0.1 
mm.  in  diameter.  In  germination  the  endosperm  bursts  out  of  the  seed  coat,  but 
continues  as  a  sort  of  jacket,  2  cells  in  thickness,  to  inclose  the  embryo  until  the  lat- 
ter, after  reaching  a  size  of  0.15  mm.  as  a  globular  mass  of  cells,  at  length  develops 
2  cotyledons  and  a  root.  The  latter  bursts  through  the  endosperm  and  bending 
downward  anchors  in  the  soil.  From  the  beginning  of  its  development  to  the  time 
when  it  drops,  the  endos])erm  seems  never  to  serve  for  the  storage  of  food  material, 
but  always  as  a  digesting  and  absorbing  organ  for  dissolving  and  passing  to  the 
embryo  the  starch  contained  in  the  perisperm.  This  is  said  to  be  the  sole  function 
of  the  endosperm  in  a  number  of  other  genera  in  which  there  is  an  abundant 
perisperm. 

On  kaki-shibu,  a  fruit  juice  in  technical  application  in  Japan,  M.  Tsuka- 
MOTo  {Bid.  Col.  Agr.  Imp.  Univ.  Tokyo,  4  {1902),  No.  5,  pp.  329-335).— The  name 
kaki-shibu  is  given  in  Japan  to  the  juice  of  the  unripe  fruit  of  the  Japanese  persim- 
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mon  or  kaki  tree  {Diospyros  kaki).  This  juice  is  used  for  the  preservation  of  fish 
nets  and  lines,  and  as  an  application  to  packing  papers,  making  them  less  penetrable 
to  moisture,  to  tubs  and  wooden  vessels,  etc.  There  are  two  well-known  varieties 
of  kaki  in  Japan.  In  one  the  fruit  l>ecomes  sweet  when  ripened,  while  the  other 
remains  astringent  and  is  very  rich  in  tannin,  yielding  a  great  quantity  of  the  juice 
desirable  for  making  kaki-sliibu.  When  the  fruit  of  this  variety  is  fully  grown, 
it  is  crushed  and  mixed  with  water,  the  mixture  being  allowed  to  remain  3  or  4 
days  in  large  tubs,  when  a  kind  of  fermentation  sets  in,  accomi^anied  by  the  evolution 
of  gas.  The  juice  is  generally  prepared  in  August  and  may  be  applied  fresh  or  after 
standing  for  2  or  3  years.  In  contact  with  the  air  a  film  is  formed  over  the  surface, 
probably  by  oxidation.  The  solution  leaves  on  evaporation  an  insoluble  film  that 
fills  the  pores  of  fibers  and  woods,  diminishing  their  water-holding  capacity  and 
preventing  the  entrance  of  destructive  fungi.  The  chemical  properties  of  this  mate- 
rial are  described,  the  most  characteristic  constituent  seeming  to  be  a  kind  of  tannin 
which  has  some  abnormal  properties.  Tannin  determinations  have  been  made,  and 
both  gallotannic  and  quercitannic  acids  have  l;)een  found  present,  constituting  a  large 
percentage  of  the  dry  matter.  The  industrial  value  of  kaki-shibu,  it  is  claimed,  is  due 
to  the  tannin,  which  differs  from  other  tannins  in  being  insoluble  in  water  and  alcohol, 
and  soluble  in  dilute  acids. 

On  the  formation  of  asparagin  in  the  metabolism  of  shoots,  U.  Suzuki 
{Bui.  Col.  Agr.  Imp.  Univ.  Tokyo,  4  {1902),  No.  5,  pp.  351-356). — While  the  various 
amido-compounds  formed  from  protein  during  the  germination  process  disappear 
gradually,  with  the  further  development  of  the  shoots,  the  asparagin  is  said  to 
increase  to  a  certain  phase,  after  which  it  also  disapjiears.  The  amount  of  carbohy- 
drates present  in  the  seed  seems  to  bear  a  direct  relationship  to  the  disappearance 
of  the  asparagin.  With  seeds  rich  in  protein  the  accumulation  of  asparagin  is  greater. 
The  author  conducted  a  series  of  experiments  with  barley  and  soy-bean  shoots  which 
seem  to  confirm  the  previous  observations  of  Palladin  that  asj^aragin  must  be  con- 
sidered as  a  synthetic  product  formed  with  the  aid  of  an  oxidation  process,  after 
partial  destruction  of  the  primary  amido-compounds.  In  etiolated  shoots  the 
decomposition  of  protein  continues  in  the  absence  of  oxygen  as  well  as  in  its  presence. 
This  is  in  accordance  with  what  is  known  as  the  action  of  enzyms.  A  very  decided 
difference  in  the  production  of  asparagin  is  noticeable,  there  being  no  increase  in  the 
absence  of  oxygen,  but  only  in  its  presence. 

The  amount  of  soluble  albumin  in  different  parts  of  plants,  H.  Uno  {Bui. 
Col.  Agr.  Imp.  I'niv.  Tokyo,  4  {1902),  No.  5,  pj>.  S91-S9S). — A  report  is  given  of 
studies  of  the  different  parts  of  plants  for  albumin,  the  investigations  hitherto 
reported  being  mostly  of  seeds.  Quantitative  determinations  were  made  of  the  roots, 
leaves,  and  flowers  of  rape,  radish,  cabbage,  flax,  barley,  orchard  grass,  buckwheat. 
Astragalus,  beans,  peas,  clover,  Lathyrus,  and  potatoes.  In  most  cases  the  leaves 
were  found  to  contain  the  most  soluble  albumin.  In  leguminous  plants,  however, 
the  greatest  amount  was  present  in  the  roots.  This  is  doubtless  due  to  the  presence 
of  tubercles  upon  the  roots,  the  nodules  not  having  been  removed  before  the  juice 
was  expressed.  In  general,  the  stalks  of  the  plants  contain  less  soluble  albumin  than 
the  roots.  The  influence  of  the  flowering  stage  of  the  plant  on  the  content  of  soluble 
albumin  was  investigated;  but  further  studies  will  be  required  before  general  conclu- 
sions can  be  drawn. 

On  the  juice  of  the  pseudotrunk  of  Musa  basjoo  in  winter  time,  S.  Sawa 
{Bui.  Col.  Agr.  Imp.  Univ.  Tokyo,  4  {1902),  No.  5,  pp.  399-401)  .—According  to  the 
author,  banana  plants  grown  in  central  Japan  lose  their  leaves  during  the  cold 
months,  and  there  remains  only  the  pseudotrunk,  the  interior  of  which  seems  to  be 
sufficiently  protected  against  the  freezing  temperature  of  the  cold  nights  by  the  dead 
part  surrounding  it.  This  inner  portion  is  subjected  to  a  period  of  rest  of  about  4 
months,  and  the  investigations  here  reported  were  conducted  to  ascertain  whether 
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(luring  this  time  there  was  any  noticeable  decomposition  of  reserve  protein.  The 
juice  of  portions  of  the  trunk  was  prepared  for  examination  liy  methods  which  are 
described  in  detail.  The  results  showed  that  neither  asparagin,  tyrosin,  or  leucin 
were  present;  hence  that  in  the  period  of  rest  no  decomposition  of  protein  takes 
place  in  the  juice  of  the  plant. 

The  poisonous  action  of  quinone,  T.  Furut.v  {Bui.  Col.  Agr.  Imp.  Unifv.  Tokyo, 
4  {1902),  No.  5,  pp.  407-410). — While  many  of  the  phenol  derivatives  have  been 
tested  for  their  poisonous  properties,  quinone  seems  to  have  been  wholly  neglected. 
According  to  Beijerinck,  this  substance  is  produced  by  the  action  of  a  soil  fungus 
{StreptothrLv  chromogena)  on  certain  proteids.  The  author  has  conducted  a  series  of 
experiments  with  this  substance  to  ascertain  whether  it  is  a  general  poison,  his 
experiments  being  made  with  shoots,  twigs,  leaves,  various  algte  and  fungi,  bacteria, 
insects,  tadpoles,  and  mice.  The  different  experiments  are  briefly  outlined,  and 
from  the  results  obtained  it  is  concluded  that  quinone  is  a  strong  poison,  stronger 
indeed  than  the  other  closely  related  benzin  derivatives.  As  a  result  of  his  investi- 
gations the  author  thinks  there  is  little  basis  for  the  hypothesis  of  Beijerinck  that 
the  relatively  large  amount  of  humus  in  the  soil  is  due  to  the  action  of  quinone. 
He  believes  that  if  quinone  is  i^roduced  by  the  soil  fungus  it  must  be  changed  as  soon 
as  formed,  for  otherwise  animal  and  vegetable  life  in  the  soil  woul<l  be  destroyed. 

Are  caflfein  and  antipyrin  in  high  dilutions  poisonous  to  plants  ?  S.  Sawa 
{Bui.  Col.  Agr.  Imp.  Univ.  Tokyo,  4  {190:2),  No.  5,  pp.  411,  412).—'Y\\q  author  carried 
on  experiments  with  onion  plants  to  determine  the  poisonous  action  of  these  alka- 
loids in  high  dilution.  The  plants  remained  alive  for  nearly  four  weeks  in  a  solution 
containing  1  part  of  the  alkaloids  to  1,000  of  the  nutrient  solution.  The  caffein 
gradually  proved  to  be  more  injurious  than  the  antipyrin.  In  the  second  experiment 
in  which  young  celery  jjlants  were  used  the  amount  of  the  bases  added  to  the  solu- 
tion was  0.1  and  0.25  per  cent,  respectively.  In  about  2  weeks  the  injurious  action 
of  the  alkaloids  was  observe<l,  commencing  with  the  wilting  of  the  leaves.  The 
injurious  effect  of  caffein  in  this  high  dilution  appears  remarkable  since  the  epi<;ler- 
mis  of  tea  leaves  is  comparatively  rich  in  it  and  remains  uninjured.  It  is  believed 
that  the  caffein  here  jiresent  is  localized  in  the  vacuoles  and  surrounded  by  such  a 
density  of  cytoplasm  as  to  protect  the  cell  against  injury. 

Has  urea  any  poisonous  action  on  phsenogams  ?  S.  Sawa  {Bui.  Col.  Agr.  Imp. 
Univ.  Tokyo,  4  [1902),  No.  5,  pp.  413,  414)- — As  urine  is  sometimes  applied  as  a  manure 
before  its  urea  is  completely  split  up  by  bacterial  action  into  ammonia  and  carbonic 
acid,  the  autlior  has  investigated  the  poisonous  action  of  urea  toward  pha^nogams. 
Four  plants  were  placed  in  a  Knoji's  solution,  two  receiving  an  addition  of  0.5  to  0.001 
of  urea.  These  plants  were  allowed  to  remain  for  5  weeks  in  the  solution,  which  was 
twice  renewed  during  that  time.  They  l)egan  the  formation  of  flowers,  but  only  one 
of  those  to  which  urea  had  been  applied  made  a  full  flower  development.  The  new 
branches  developed  by  the  4  plants  were  much  more  vigorous  on  those  plants  grown 
in  the  control  solutions  than  those  which  had  received  urea.  The  leaves  began 
dj-ing  and  at  the  expiration  of  5  weeks  the  plants  were  measured.  This  showed  the 
injurious  action  plainly,  the  control  plants  having  made  more  than  twice  the  growth 
of  the  others. 

The  poisonous  action  of  potassium  persulphate  on  plants,  S.  Sawa  {Bui.  Col. 
Agr.  Imp.  Uiiir.  Tokyo,  4  {1902),  No.  5,  pp.  4I0,  41G)- — Experiments  are  reported  in 
which  a  0.5  per  cent  solution  of  potassium  jjersulphate  was  applied  to  certain  algae 
and  diatoms,  all  of  which  died  within  1  hour.  Branches  of  rape  .plants  in  the  same 
solution  showed  an  injurious  effect  within  24  hours.  An  injurious  effect  of  the  same 
substance  when  still  further  diluted  was  shown  on  plum  branches,  the  buds  being 
entirely  killed  withm  10  days.  Onion  plants  were  more  resistant,  showing  the  effects 
of  the  chemical  on  the  tips  of  the  leaves  after  10  days,  at  which  time  growth  seemed 
to  stop. 
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The  peculiar  role  of  magnesia  and  sulphates  in  plant  growth,  R.  Dumont 
{Prog.Agr.  et  Tit.  {Ed.  L' Est), '23  {1902),  No.  10, pp.  292-297).— Xhriel  general  dis- 
cussion of  this  snl)ject  based  on  the  work  of  various  investigators. 

On  the  influence  oi  different  ratios  of  lime  and  magnesia  upon  the  develop- 
ment of  plants,  K.  Aso  {Bui.  Col.  Agr.  Imp.  Univ.  Toktjo,  4  {1902),  No.  5,  i)p. 
361-370,  pis.  7). — A  series  of  experiments  is  described  in  which  the  unfavorable 
effects  of  excesses  of  magnesia  and  lime  are  shown,  and  a  ratio  between  the  two  for 
the  most  favorable  development  of  crops  is  indicated.  Experiments  were  conducted 
with  barley,  soy  beans,  and  onions,  in  which  the  plants  w^ere  grown  under  labora- 
tory conditions,  the  effect  of  different  quantities  of  both  lime  and  magnesia  being 
noted.  In  comparing  the  results  it  was  found  that  with  wheat,  barley,  and  onions 
the  excess  of  lime  over  magnesia  may  be  less  than  with  soy  beans.  The  neces- 
sity for  this  difference  is  attributed  to  the  greater  leaf  surface  developed  in  the  soy 
beans,  necessitating  an  increase  in  lime.  It  is  claimed  that  some  attention  should  be 
paid  to  the  proper  ratio  between  lime  and  magnesia  in  the  soils,  especially  in  the 
available  forms  of  those  elements;  and  for  liming  the  soil  it  is  necessary  to  know  the 
absolute  quantity  of  lime  present  and  also  the  ratio  between  the  lime  and  magnesia. 
The  poisonous  action  of  the  magnesia  in  the  absence  of  lime  is  shown,  and  the 
influence  of  lime  on  the  greater  production  of  root  hairs,  and  consequently  of  the 
absorptive  area  of  the  root,  is  i)ointed  out. 

To  what  extent  should  soil  be  limed  ?  T.  Furuta  ( Bnl.  Col.  Agr.  Imp.  Ihiv. 
Tokyo,  4  {1902),  No.  5,  pp.  371-379). — A  series  of  experiments  was  carried  on  in  soil 
mixtures  in  which  the  ratio  of  assimilable  lime  and  magnesia  was  definitely  fixed. 
The  plants  used  in  the  experiment  were  cabbage,  l>uckwheat,  and  oats.  The  ratio  of 
lime  to  magnesia  varied  from  3  of  lime  to  1  of  magnesia  to  1  of  lime  to  2  of  magnesia. 
The  growth  of  the  plants  in  the  different  soils  is  shown,  and  the  conclusion  drawn 
that  the  ratio  of  lime  to  magnesia  for  the  best  production  of  crops  should  be  3:  1,  for 
crops  which  have  an  abundant  leaf  production ;  while  for  cereals  a  ratio  of  1 :  1  gives 
the  best  results. 

The  lime  content  of  phanerogamic  parasites,  K.  Aso  {Bnl.  Col.  Agr.  Imp. 
Uriiv.  Tokyo,  4  {1902),  No.  5,  pp.  387-389). — On  account  of  the  few  ash  analyses  that 
have  been  reported  of  phanerogamic  ]3arasites,  the  author  has  investigated  the  subject 
and  gives  the  results  of  analyses  made  of  an  orchid  {Gastrodia  elata).  This  jtlant, 
while  probably  not  a  parasite,  exhibits  some  of  the  characteristics  of  parasitic  plants 
in  that  there  is  little  or  no  development  of  chlorophyll. 

The  lime  factor  for  different  crops,  O.  Loew  {Bid.  Col.  Agr.  Imp.  Univ.  Tokyo,  4 
{1902),  No.  5,  pip.  381-385). — The  author  reviews  the  papers  of  Aso  and  Furuta  rela- 
tive to  the  ratio  between  lime  and  magnesia  required  by  plants,  and  conmients upon 
their  results. 

Are  our  native  horsetails  and  ferns  poisonous?  L.  R.  Jones  {Proc.  Soc.  Prom. 
Agr.  Sri.  1901,  2>p.  70-74)- — A  brief  resume  is  given  of  opinions  relative  to  the  poi- 
sonous properties  of  species  of  Equisetum,  and  an  account  of  what  is  l)elieved  to  be 
undoubtedly  Equisetum  poisoning  of  horses.  It  appears  probable  that  Equisetum 
arvense  often  causes  serious  poisoning  of  horses  in  Vermont,  and  is  fatal  w^hen  eaten 
in  considerable  quantity.  It  is  believed  to  be  the  cause  of  the  sickness  commonly 
called  blind  staggers  or  stomach  staggers,  and  is  doubtless  the  cause  of  more  loss  to 
stock  owners  in  Vermont  than  any  other  poisonous  plant.  Conflicting  evidence  is 
presented  relating  to  its  poisonous  action  in  reference  to  sheep,  and  cattle  are  said  to 
feed  upon  it  with  impunity.  Other  species  of  Equisetum  should  be  regarded  as  prob- 
ably poisonous.  The  common  belief  seems  to  be  that  some  of  the  ferns,  particularly 
the  sensitive  fern  {(hwclea  sensihilis),  are  poisonous  to  horses,  but  the  evidence  in 
favor  of  this  belief  does  not  appear  at  all  convincing. 

Germination  of  Basidiomycetous  spores,  ]Mak(;aret  E.  Ferguson  {AJis.  in  Sci- 
ence, n.  ser.,  15  {1902),  No.  376,  p.  407). — The  investigations  briefly  outlmed  were 
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conducted  to  ascertain  the  conditions  of  germination  in  some  of  the  Basidiomycetes, 
particularly  in  the  common  mushroom  {Agaricus  campestru).  In  the  preliminary 
tests  12  out  of  26  species  studied  yielded  high  percentages  of  germination  in  various 
media,  the  spores  of  11  germinating  in  distilled  water.  In  the  case  of  those  spores 
germinating  in  distilled  water,  the  percentages  of  germination  were  invariably  lower 
than  when  some  food  material  was  supplied.  The  effect  of  extremes  of  temperature, 
alkalis,  acids,  and  organic  substances  on  the  germination  of  the  spores  of  J .  campestris 
was  tested.  The  percentages  of  germination  obtained  in  these  experiments  varied 
from  0  to  25.  In  other  experiments  higher  percentages  of  germination  were 
obtained,  but  these  never  occurred  except  in  cultures  containing  the  growing 
mycelium  of  the  fungus. 

Physiology  of  sea  water,  R.  H.  True  {Ahs.  in  Science,  n.  m\,  15  {1902),  No.  376, 
j)p.402, 403). — A  series  of  experiments  is  reported  in  which  the  alga  Cladophora  gracilis 
was  grown  in  various  solutions  to  compare  artificial  and  natural  sea  waters.  The 
plant  was  able  to  survive  without  apparent  injury  in  a  cane-sugar  solution  containing 
1.2  gram-molecules  per  liter.  The  greater  or  less  proportion  of  the  cells  were  able  to 
live  in  weaker  or  stronger  solutions,  but  their  osmotic  activity  was  somewhat  dis- 
turbed. Plants  were  found  to  be  fatally  affected  within  an  hour  by  solutions  of  com- 
mon salt  in  all  concentrations,  and  in  a  solution  isotonic  with  sea  water  were 
destroyed  within  half  an  hour.  A  series  of  synthetic  sea  waters  was  prepared  and 
tested,  death  occurring  within  half  an  hour  in  those  solutions  containing  the  amount 
of  sodium  chlorid  present  in  the  natural  sea  water  at  the  location  of  the  laboratory. 
When  magnesium  salts  were  added  no  marked  change  was  to  be  seen.  Upon  the 
addition  of  a  trace  of  calcium  sulphate  the  time  of  survival  was  extended  to  about  2 
hours,  and  upon  the  addition  of  potassium  compounds  the  plants  lived  for  about  24 
hours.  Although  the  synthetic  solutions  were  isotonic  with  natural  sea  water,  the 
artifii'ial  mixture  was  less  saline  to  the  taste  than  the  former.  Upon  adding  salt 
until  al)Out  equal  salinity  was  obtained,  the  artificial  solution  was  found  to  be  capable 
of  supporting  an  apparently  normal  existence  of  the  alga  for  8  days.  It  appears 
from  these  experiments  that  not  only  the  actual  amount  of  substances  dissolved,  but 
the  form  in  which  they  exist  is  of  importance. 

Water  as  a  plant  food,  W.  H.  Jordan  {Drainage  Jour.,  £4  {1902),  No.  3,  pp. 
53-56)  .^A  popular  discussion  of  this  subject. 
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Annual  summary  of  meteorological  observations  in  the  United  States,  1901 

{Mo.  Weather  Rev.,  29  {1901),  No.  13,  pp.  IX  -^r  591-613,  charts  7).— This  number 
gives  a  table  of  contents,  list  of  corrections,  additions,  and  changes,  and  an  index  for 
volume  29;  and  a  summary  of  observations  on  temperature,  pressure,  precipitation, 
wind  movement,  cloudiness,  and  other  meteorological  phenomena  "based  essentially 
upon  data  received  from  about  162  regular  stations,  33  regular  C'anadian  stations,  and 
such  voluntary  stations  as  have  forwarded  their  annual  summaries  in  time." 

Monthly  Weather  Review  {Mo.  Weather  Bev.,  30  {1902),  Nos.  1,  pp.  1-60,  charts 
10;  2,  pp.  61-108,  figs.  5,  charts  10;  3,  pp.  109-156,  figs.  7,  charts  5).— In  addition  to 
the  usual  reports  on  forecasts,  warnings,  weather  and  crop  conditions,  meteorological 
tables  and  charts  for  the  months  of  January,  February,  and  March,  1902,  recent 
papers  bearing  on  meteorology,  etc.,  these  numbers  contain  the  following  articles  and 
notes: 

No.  1. — Special  contributions  on  Earthquakes,  Clouds,  and  Gales  at  Port  Carolina, 
South  Australia,  by  G.  H.  Styles;  January  Gales  from  the  Great  Lakes  to  the  Mari- 
time Provinces,  by  B.  C.  Webber;  Abstract  of  a  Comparison  of  the  Minimum  Tem- 
peratures Recorded  at  the  United  States  Weather  Bureau  and  the  Forest  Park 
Meteorological  Observatories,  St.  Louis,  Mo.,  for  the  year  1891,  by  W.  H.  Hammon  and 
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F.  W.  Dnenckel;  Studies  on  the  Statics  and  Kinematics  of  the  Atmosphere  in  the 
United  States — I,  A  new  Barometric  System  for  the  United  States,  Canada,  and  the 
West  Indies,  by  F.  H.  Bigelow;  and  the  term  Indian  Summer,  by  A.  Matthews;  and 
notes  and  extracts  on  yellow  snow  in  Michigan,  Bartholomew's  physical  atlas — 
meteorology,  the  hurricanes  of  the  far  east,  the  Weather  Bureau  in  the  West  Indies, 
fresh  light  on  the  Antarctic,  a  history  of  meteorological  work  in  India,  pamphlets  rela- 
tive to  Wetterschiessen,  the  Third  International  Congress  on  Hail  Shooting,  general 
report  on  hail  shooting ■  presented  to  the  congress  at  Lyons  (by  J.  R.  Plumandon), 
and  Weather  Bureau  men  as  instructors  and  lecturers. 

No.  2.— Special  contributions  on  The  term  Indian  Summer,  by  A.  Matthews;  and 
Studies  on  the  Statics  and  Kinematics  of  the  Atmosphere  in  the  United  States— II, 
Method  of  Observing  and  Discussing  the  Motions  of  the  Atmosphere  (illus. ),  by 
F.  H.  Bigelow. 

No.  3. — Special  contributions  on  Studies  on  the  Statics  and  Kinematics  of  the  Atmos- 
phere in  the  United  States— III,  The  Observed  Circulation  of  the  Atmosphere  in  the 
High  and  Low  Areas  (illus.),  by  F.  H.  Bigelow;  Fog  and  Frost  Formation,  by  D. 
Cuthbertson;  and  Some  Experiments  in  Atmidometry  (illus.),  by  J.  S. .Stevens;  and 
notes  and  extracts  on  prize  for  pressure  anemometer,  hourly  temperatures  for  Balti- 
more, Md.  (illus.),  meteorology  and  the  schools,  Pernter's  meteorological  optics. 
Second  Mexican  Congress  of  Meteorology,  graduate  study  at  Washington,  the  varia- 
tion of  the  diurnal  range  of  temperature  with  the  latitude  and  locality,  the  "snow 
country"  of  central  New  York,  and  National  Bureau  of  Standards. 

Summaries  of  temperature,  rainfall,  and  sunshine,  E.  F.  Ladd  {Norfh  Dakota 
Sta.  Bpt.  1901,  pp.  11-13). — Tables  give  the  maximum,  minimum,  and  average 
monthly  temperature,  monthly  rainfall,  and  sunshine  for  the  year  1901. 

Meteorology  of  1901,  A.  Buchan  {Trans.  Highland  and  Agr.  Soc.  Scotland.,  5. 
ser.,  14  {190:?),  pp.  371-377). — A  table  gives  the  wind,  mean  pressure,  temperature, 
rainfall,  cloud,  and  sunshine  for  1901,  as  compared  with  the  average  of  the  4.5  years 
from  185()  to  1900  for  all  Scotland.  The  general  features  of  the  weather  of  each 
month  of  1901  and  the  effect  of  the  season  on  the  growth  of  crops,  especially  wheat, 
barley,  oats,  potatoes,  and  turnips,  are  briefly  discussed. 

Meteorology,  1901-2,  G.  Ginestous  {Bid.  Dlr.  Agr.  et  Com.,  7  {1902),  No.  23,  pp. 
237-241). — A  sunnnary  of  observations  on  temperature  and  rainfall  during  December, 
January,  and  February. 

Report  on  the  meteorological  observations  made  in  the  society's  gardens 
at  Chiswick,  1901,  E.  Mawley  {Jour.  Roy.  Hart.  Soc.  [London'],  26  {1902),  No.  4, 
pp.  802-S09,  figi<.  3). — Summaries  for  temperature  and  rainfall  of  each  month  are 
given. 

A  study  of  the  climate  of  Tunis,  G.  Ginestous  {Bui.  Dir.  Agr.  et  Com.,  7  {1902), 
No.  23,  pp.  210-232,  figs.  7,  charts  3). — A  sunnnary  of  observations  on  temperature 
and  pressure,  wind,  frost,  humidity,  evaporation,  and  casual  phenomena  during  the 
months  of  March,  April,  and  May. 

The  Third  International  Hail  Protection  Congress,  Lyons,  1901,  J.  Van- 
dervaeren  {Rev.  Gen.  Agron.  [Lo^ivainl,  10  {1901),  No.  12,  pp.  629-544,  pl-  1;  H 
{1902),  No.  1-2,  pj).  1-30). — This  is  the  report  of  the  official  representative  of  the 
French  Ministry  of  Agriculture  delegated  to  attend  the  congress  and  report  its  pro- 
ceedings. It  includes  a  summary  of  the  proceedings  and  of  the  reports  of  the  f)fficial 
representatives  of  the  various  countries  participating  in  the  congress,  the  resolutions 
adopted,  and  the  author's  conclusions  from  the  proceedings  of  the  congress.  The 
principal  features  of  the  resolutions  adopted  have  already  been  noted  (E.  S.  R.,  13, 
p.  626) .  In  concluding  his  report,  the  author  states  that  "if  the  reports,  discussions, 
and  conclusions  of  the  congress  at  Lyons  have  not  definitely  solved  the  problem, 
neither  have  they  produced  a  generally  unfavorable  impression  regarding  the  firing. 
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nor  have  they  served  as  a  prelmle  to  thr  funeral  of  tlie  method,  as  some  have 
thought;  they  encouraged,  on  the  contrary,  the  most  legitimate  hopes  of  success  in 
the  struggle  undertaken  for  protection  against  hail." 

The  mechanism  and  causation  of  hot  waves,  H.  ]M.  Waits  {Jour.  Franklin 
Inst.,  153  {1902),  No.  4,  PP-  2S5-39S,  Jiy^.  3). 

SOILS. 

Sixth  annual  report  for  the  year  1900  of  the  Agricultural  Experiment 
Station  of  Ploti  {Sic.  liap.  An.  Sta.  K.rpt.  Atjron.  Plot//,  1900,  pp.  XXIV'Jr334,  pis. 
•2,  ilgtiis.  3). — The  report  consists  of  separate  reports  of  the  experiment  field,  the 
chemical  laboratory,  the  meteorological  station,  the  vineyard,  and  of  vegetation 
experiments,  together  with  introductory  articles  by  the  founder  and  the  editor-in- 
chief.  The  report  is  in  the  Russian  language,  but  contains  a  French  resume  of  the 
work  in  the  chemical  laboratory  (p.  .5).     (See  also  Field  crops,  jx  29.) 

Report,  of  the  e.rperhnent  field. — In  experiments  on  the  dependence  of  the  temperature 
of  the  soil  on  the  plant  covering,  one  part  of  a  small  plat  was  planted  to  oats,  while 
the  other  was  left  without  a  crop.  Observations  were  made  with  4  thermometers,  of 
which  2  were  placed  under  the  plant  on  the  surface  of  the  soil  and  at  a  depth  of  0.1 
meter  respectively,  while  the  other  2  were  similarly  placed  on  the  part  without  a 
crop.  The  experiments  showed  that  the  difference  in  temperature  on  the  surface  of 
the  soil  reached  up  to  15.4°  C.  and  at  a  depth  of  0.1  up  to  7°. 

In  a  study  of  the  humidity  of  the  soil  in  dependence  on  the  kinds  of  fallow,  the 
depth  of  plowing,  and  the  plant  covering  determinations  of  humidity  were  made,  as  in 
previous  years,  on  the  green  fertilized  fallow  of  the  four-course  rotation,  plowed  to  a 
depth  of  7  in.,  on  the  black  April  and  May  fallows  of  the  nine-course  rotation,  plowed 
to  a  depth  of  7  and  10.5  in.,  and  on  an  unplowed  field.  The  results  are  summed  up  as 
follows:  (1)  The  black  fallow  stands  first  in  the  matter  of  accumulating  moisture, 
fields  plowed  in  April  next,  while  the  fields  plowed  in  May  occupy  the  last  place; 
(2)  the  loss  of  moisture  during  the  winter,  spring,  and  summer  is  greater  on  black 
fallow  than  on  ground  plowed  in  April  or  May;  (3)  the  general  amount  of  water 
stored  up  in  the  fields  plowed  in  April  was  nearly  the  same  as  in  those  plowed  in 
the  fall,  but  as  regards  the  yield  the  former  exceed  the  latter;  (4)  deep  plowing  gave 
better  results  than  shallow,  except  during  the  summer,  when  the  influence  of  the 
plants  reverses  the  conditions. 

Vegetation  experiments. — The  comparative  fertility  of  the  different  soil  horizons  was 
studied  by  taking  samples  of  soil  on  which  barley  had  grown  to  3  different  depths, 
from  the  surface  to  10.5  in.,  10.5  in.  to  17.5  in.,  17.5  in.  to  24.5  in.  Analysis  showed 
that  the  soil  at  the  lowest  depth  (sul)arable  soil)  was  richer  than  the  arable  layer  in 
all  constituents  except  phosphoric  acid.  In  the  intermediate  layer  or  horizon  the 
amounts  of  potash,  lime,  and  magnesia  were  larger  than  in  the  upper  or  arable  layer, 
wliile  the  amounts  of  humus,  nitrogen,  and  phosphoric  acid  were  less.  In  pot 
experiments  with  the  soil  of  these  three  horizons  the  yield  of  oats  on  the  soil  of  the 
arable  layer  was  much  larger  than  in  the  other  cases.  This  is  explained  by  the  fact 
that  only  the  upper  layer  of  soil  has  a  sutHcient  supply  of  assimilable  phosphoric 
acid.  Assimilable  nitrogen  is  distributed  throughout  the  soil  layers,  and  deep-rooted 
plants  can  secure  all  of  this  constituent  which  they  require,  even  when  the  surface 
soil  is  somewhat  deficient  in  nitrogen. 

In  the  experiments  with  oats  in  the  arable  soil  layer  described  above  the  amount 
of  water  evaporated  daily  from  the  soil  receiving  different  fertilizers  was  determined 
throughout  the  whole  period  of  vegetation.  The  results  show  that  large  crops  were 
accompanied  V)y  larger  absolute  losses  of  water,  although  the  relative  amounts  of 
water  evaporated  decreased.     The  increase  of  the  yield  in  these  experiments  depended 
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on  the  nitrogen,  i.  e.,  on  the  element  present  in  iiiiniinum.  Hence  the  addition  of 
nitrogen  singly  or  in  mixtures  in  almost  all  eases  was  accompanied  by  a  decrease  of 
the  loss  of  water  Y>er  unit  of  dry  matter. 

Report  of  the  nieteorological  station. — Observations  were  made  on  the  rainfall,  evapo- 
ration, and  humidity  of  the  soil;  on  the  temperature  of  the  air  and  the  soil;  on  the 
cloudiness,  sun's  radiation,  and  the  intensity  of  the  sun's  rays;  on  the  pressure  of  the 
air  and  on  the  wind,  etc. 

Report  on  the  Ploti  vineyard. — The  ^\'ork  here  descril^ed  relates  to  wine  making  as 
well  as  to  grape  culture. 

The  development  of  a  soil  survey,  F.  K.  Cameron  {Proc.  Soc.  Prom.  Agr.  Hci. 
1901,  pp.  35-41). — This  article  discusses  the  development  and  the  general  features  of 
the  present  method  of  conducting  the  soil  surveys  of  the  Bureau  of  Soils  of  this 
Department.  It  is  stated  that  in  general  the  main  feature  of  the  soil  classification 
adopted  is  a  physical  one,  bvit  geological,  chemical,  and  climatic  conditions  are  also 
taken  into  consideration  in  the  classification  or  establishment  of  types  for  particular 
areas.  The  soils  are  mapped  in  the  field  as  the  survey  progresses  from  day  to  day  on 
base  maps  in  which  the  conventional  scale  of  1  in.  to  a  mile  is  adopted.  The  obser- 
vations in  the  field  are  supplemented  by  laboratory  studies.  The  main  advantages 
claimed  for  the  system  of  classification  are  completeness  and  flexibility,  permitting 
a  ready  correlation  of  the  soil  types  of  one  area  with  those  of  another. 

"The  most  striking  i;)ractical  result  of  the  soil  survej'  is  the  impetus  which  it  has 
given  to  the  idea  of  the  adaptation  of  special  crops  to  special  soils,"  the  prevailing 
idea  in  this  line  of  soil  investigation  being  to  determine  the  soil  areas  adapteil  to  par- 
ticular crops,  rather  than  the  adaptation  of  the  soil  by  the  addition  of  fertilizers  or 
by  other  means  to  some  croj)  often  selected  without  reference  to  its  adaptability  to 
the  soil. 

The  soil  as  an  economic  and  social  factor,  F.  K.  Cameron  {Pop.  Sci.  Mo.,  60 
{1902),  No.  6,  pp.  539-550). 

The  investigation  of  cultivated  soils,  O.  Yibrans  {Bl.  Zurl-erruhenhau,  9  {1902), 
pp.  25-31). — A  general  discussion  of  methods  and  results. 

Agricultural  soil  studies,  H.  Dcbbers  {Jour.  Landv.,  50  {1902),  No.  1,  pp. 
7-14). — A  ci'iticism  of  the  p>ractical  usefulness  of  soil  maps  and  charts  based  on  geo- 
logical classification,  and  suggestions  as  to  their  improvement  in  this  respect  l)y  com- 
bining the  agricultural  with  the  geological  classification.  A  system  of  nomenclature 
with  convenient  abbrevlationn  for  use  on  maps  and  charts  is  proposed. 

Studies  on  cultivated  soil,  T.  ScHLOESiNCi  ( Cowp<.  Rend.  Acad.  Sci.,  ParU,  134 
{1902),  No.  11,  pp.  631-635) .—The  author  analyzed  separately  the  particles  which 
subsided  after  periods  of  1  minute,  5  minutes,  1  hour,  5  hours,  and  24  hours,  in  water 
in  which  soil  had  been  shaken,  as  well  as  all  the  particles  visible  under  the  micro- 
scope which  separated  out  from  the  dilute  solution  from  the  previous  separations 
after  several  months'  standing.  It  was  found  that  the  content  (jf  phosphoric  acid 
and  ferric  oxid  rapidly  increased  with  the  fineness  of  the  particles,  the  ratio 
between  the  two  remaining  almost  constant.  The  finest  silt  particles  and  the  col- 
loidal clay  contained  almost  the  same  amounts  of  iron,  ferric  oxid,  and  phosphoric 
acid. 

Soils  of  North  Dakota,  E.  F.  Ladd  {North  Dakota  Sta.  Rpt.  1901,  pp.  22-29). — 
This  is  a  compilation  of  average  analyses  of  typical  soils  and  subsoils  of  the  State 
examined  during  the  past  12  years. 

Soil  moisture  study,  A.  M.  Ten  Eyck  {North  Dakota  Sta.  RpA.  1901,  pp.  104, 
105). — Determinations  of  the  moisture  in  soils  under  different  methods  of  treatment 
were  made  at  seeding  time  (May  8)  and  at  harvest  time  (August  8).  At  seeding  time 
the  moisture  content  of  the  soil  to  a  depth  of  2  feet  was  nearly  uniform  in  5  plats 
under  observation.  At  harvest  time  summer  fallowed  land  showed  24.4  per  cent  of 
moisture  in  3  ft.  of  soil,  corn  land  24.2  per  cent,  and  wheat  land  10.2,  and  11,2  per 
cent  in  plats  fall  and  spring  plowed,  respectively. 
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Report  on  the  clays  of  Maryland,  II.  Ries  {Maryland  Geol.  Survey,  4  {1902), 
]jp.  M5-.505,  pis.  51,  Jigs.  :]0). 

On  the  plasticity  of  clay,  P.  Rohland  {Ztschr.  Aituryan.  Cliem.,  31  {190:^),  No. 
1,  pp.  158-160). — The  plasticity  of  clay  is  ascril^ed  to  the  constituents  which  form 
colloidal  solutions  with  water. 

Mineral  in  Jamaica  soils,  E.  Leuscher  {Ztschr.  Oeffentl.  Chem.,  8  {1902),  )>/). 
28,  29). — An  exauaination  of  black  balls  found  in  the  clay  soils  and  subsoils  of 
Jamaica  are  reported,  which  show  them  to  contain  14.75  per  cent  of  manganese 
and  13.6  per  cent  of  iron. 

The  Jurassic  region  of  Belgium,  A.  Henry  {Jour.  Soc.  Cent.  Ayr.  Behj.,  49 
{1902) ,  Nos.  2,  pp.  90,  91;  3,  pp.  120-122). — This  is  a  brief  account  of  the  geological, 
soil,  climatic,  and  agricultural  conditions  of  this  region. 

The  nature,  value,  and  utilization  of  alkali  lands,  E.  W.  Hilgard  {Ayr. 
Ledger,  1901,  No.  4  {Min.  and  Met.  Ser.,  No.  17),  pp.  41-69). — This  is  a  review  of 
California  Station  Bulletin  128  (E.  S.  R.,  12,  p.  221). 

The  effect  of  lime  on  the  insoluble  phosphates  of  the  soil,  W.  F.  Sutherst 
{Chem.  News,  85  {1902),  No.  2210,  p.  157;  Ayr.  Gaz.  ILondoii],  55  {1902),  No.  1474, 
p.  204)- — By  mixing  various  iron  and  aluminium  phosphates  with  twice  their  weight 
of  slaked  lime  in  the  presence  of  water  the  following  results  were  obtained:  Proto- 
phosphate  of  iron,  which  originally  contained  only  2.47  per  cent  of  phosphoric  acid 
soluble  in  citric  acid  by  Dyer's  method,  showed  19.55  per  cent  soluble  after  24  hours' 
action  of  the  lime,  22.15  per  cent  after  48  hours,  and  22.26  i)er  cent  after  72  hours. 
Perphosphate  of  iron,  originally  containing  2.75  per  cent  of  pliosphoric  acid  soluble 
in  citric  acid,  showed  21.96  per  cent  soluble  after  24  hours,  22.41  per  cent  after  48 
hours,  and  22.45  per  cent  after  72  hours.  Aluminium  phosphate,  containing  originally 
3.2  per  cent  of  phosphoric  acid  soluble  in  citric  acid,  showed  18.45  per  cent  soluble 
after  24  hours,  19.88  per  cent  after  48  hours,  and  20.65  per  cent  after  72  hours.  "It 
is  essential  that  the  lime  should  be  in  the  form  of  hydrate,  the  carbonate  being  of  no 
value  whatever." 

What  is  the  minimum  content  of  lime  in  soils  which  respond  to  liming? 
LiLiENTHAL  {Deut.  Landw.  I'resse,  29  {1902),  Nos.  22,  pjp.  183,  184;  23,  i)p.  195,  196; 
25,  ]>p.  210,  211). — Comparative  tests  of  lime,  marl,  etc.,  on  a  number  of  different 
kinds  of  soil  are  re^jorted. 

What  practical  deductions  can  the  agriculturist  draw  from  a  knowledge  of 
the  calcium  carbonate  content  of  soils?  M.  Passon  {Deut.  Landw.  Presse,  29 
{1902),  No.  39,  pp.  336,  337). — The  author  reviews  a  large  number  of  experiments 
with  fertilizers  by  different  investigators  to  show  that  the  action  of  different  ferti- 
lizing materials  is  very  largely  dependent  upon  the  lime  content,  especially  assimi- 
lable lime,  of  the  soil. 

Irish  soils,  including  the  peat,  G.  H.  Kinahan  {Farmers^  Gaz.,  60  {1901),  No. 
51,  pp.  922;  61  {1902),  Nos.  4,  ]>■  51;  5,  p.  69;  7,  p.  101;  10,  pp.  156,  157;  12,  p.  196;  13, 
p.  212). — A  criticism  of  the  publications  of  the  Department  of  Agriculture  and  Tech- 
nical Instruction  of  Ireland  relating  to  soils,  and  a  plea  for  the  Geological  Survey  to 
undertake  the  study  and  mapping  of  soils,  with  suggestions  as  to  how  this  should  be 
done.  The  use  of  commercial  fertilizers  and  of  indigenous  fertilizing  materials,  the 
soil-forming  agencies,  and  the  occurrence  and  character  of  the  peat  bogs  are  dis- 
cussed. 

Causes  of  sterility  in  peat  soils,  J.  Dumont  {Compt.  Rend.  Acad.  Sci.  Paris,  133 
{1901),  pp.  1243-1246;  ahs.  in  Jour.  Chem.  Soc.  [Loiidon],  82  {1902),  No.  472,  II,  p. 
169). — "Whilst  the  nitrogen  present  in  a  sample  of  peaty  soil  nitrified  extremely 
slowly,  it  was  found  that  ammonium  sulphate  added  to  the  same  soil  was  quickly 
nitrified,  indicating  that  the  soil  is  favorable  to  nitrification,  but  not  to  the  produc- 
tion of  ammonia  from  organic  nitrogen.  Further  exiieriments  showed  that  the  dif- 
ferent samples  of  peaty  soils  examined  contained  very  little  potassium,  and  that  the 
addition  of  potassium  carbonate  to  one  of  them  gave  rise  to  the  production  of 
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auinionia.  The  best  results  were  obtained  by  adding  2  per  cent  of  i^otassium  car- 
bonate, but  1  per  cent  had  a  very  considerable  effect.  The  conclusion  is  drawn  that 
potassium  carbonate  ought  to  be  applied  to  peat  land." 

Soil  temperatures  at  Flahult  Moor  Experiment  Station,  Sweden,  1897- 
1901,  H.  VON  Feilitzen  {Tidskr.  Snmska  Mosskult.  Furening,  16  {1903),  No.  2,  pp. 
141-151. ) — Temperature  measurements  were  made  at  depths  of  20,  40,  and  60  cm.  on 
low  and  high  moors,  under  various  conditions  of  culture,  some  plats  being  sand- 
covered,  others  mixed  with  sand,  drained  l)y  ditching  to  different  depths,  etc.  The 
temperature  of  the  soil  was  found  to  increase  on  the  average  about  1°  C,  through 
application  of  sand  on  the  moor,  and  inore  with  increasing  quantities  applied.  The 
investigations  furnish  decisive  evidence  that  moor  soils  may  be  rendered  consider- 
ably warmer  by  applications  of  soil  amendments.  As  a  result  the  danger  of  frost  is 
decreased,  the  soil  can  be  w^orked  and  planted  to  crops  earlier  in  the  spring,  and  the 
crops  grown  therefore  develop  more  rapidly. — f.  w.  w'oll. 

The  composition  of  soil  samples  from  marsh  land,  O.  von  Czadek  {ZtscJir. 
Landw.  Versuchw.  Oesterr.,  5  {1902),  No.  1,  pp.  29-33,  j)l.  1;  abs.  in  Chem.  Centbl., 
1902, 1,  No.  9,  p).  539). — A  number  of  analyses  of  soil  and  subsoil  are  reported.  These 
were  made  in  connection  with  an  attempt  to  improve  the  soils  by  the  use  of  sewage 
from  Vienna.  The  soils  are  generally  fairly  well  supi)lied  with  plant  foods,  and  their 
unproductiveness  in  many  cases  is  attriljuted  to  vmfavorable  climatic  conditions. 

Results  of  vegetation  experiments  on  marsh  soils,  B.  Tacke  {Milt.  Deut. 
Landw.  Gesell,  17  {1902),  Nos.  IS,  pp.  99,  100;  19,  pp.  101,  102).— These  experiments 
were  made  in  zinc  pots  containing  about  19  kg.  of  the  fresh  soils.  The  two  soils 
used  contained  only  8.24  and  8.99  per  cent  of  organic  and  volatile  matter,  respec- 
tively. The  results  show  that  they  were  benefited  by  applications  of  lime  and  phos- 
phoric acid,  but  apjiarently  their  greatest  need  was  nitrogen.  There  seemed  to  be 
little  demand  for  potasli. 

Soil  tests  and  variety  tests,  E.  W.  HiLCiARD  {Proc.  Soc.  Prom.  Agr.  Sci.  1901, 
pp.  89-94)- — A  paper  discussing  the  methods  of  making  soil  and  variety  tests. 

Nitrification  in  different  soils,  W.  A.  Withers  and  G.  S.  Fraps  {Jour.  Amer. 
Chem.  Soc,  24  {1902),  No.  6,  jjp.  528-534). — In  continuation  of  previous  studies  on 
the  rate  of  nitrification  of  different  nitrogenous  fertilizing  materials  (E.  S.  R.,  13, 
p.  122),  the  authors  studied  the  rate  of  nitrification  of  ammonium  sulphate  and  cotton- 
seed meal  in  11  soils  obtained  from  different  parts  of  the  country  and  including  sandy 
soil,  light  loam,  heavy  clay,  black  garden  soil,  etc.,  some  of  them  being  acid.  The 
results  are  summarized  as  foUow's: 

"  (1 )  Addition  of  calcium  carbonate  invariably  accelerates  the  nitrification  of  cotton- 
seed meal  and  ammonium  sulphate,  especially  the  latter. 

"(2)  In  some  soils  a  greater  j^ercentage  of  the  nitrogen  in  ammonium  sulphate  is 
nitrified  than  that  in  cotton-seed  meal,  and  in  other  soils  the  contrary  is  the  case, 
even  in  the  presence  of  calcium  carbonate. 

"(3)  The  factorswhich  produce  this  result  are  probably  as  follows:  (1)  The  pres- 
ence of  the  ammonium  sulphate  diminishes  the  activity  of  the  nitrifying  organisms; 
(2)  the  acids  produced  also  hinder  them;  (8)  different  soils  contain  different  classes 
of  organisms,  some  of  which  nitrify  organic  in  preference  to  ammoniacal  nitrogen. 

"(4)  We  have  found  no  evidence  on  record  that  organisms  which  nitrify  organic 
nitrogen  directly  do  not  exist.  The  fact  that  they  have  not  been  isolated  l)y  present 
methods  may  be  due  to  their  elimination  by  the  use  of  ammonium  salts,  on  which 
they  can  not  feed,  in  the  nutritive  medium. 

"(5)  Liming  acid  soils  is  favorable  to  nitrification. 

"(6)  Continuous  application  of  ammonium  sulphate  to  a  soil  previously  limed 
increases  its  power  of  nitrifying  ammonium  sulphate." 

Nitrog-en  of  humus,  A.  Do.iarenko  {Landw.  Vers.  Stat.,  56  {1902),  No.  4,  PP- 
311-320). — Total  nitrogen  and  nitrogen  in  form  of  amids,  ammonia,  and  amido  acids 
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are  reported  in  humus  derived  from  black  humus  soil  and  sandy  and  loam  black 
soils.  The  percentage  of  total  nitrogen  in  the  humus  varied  from  2.74  to  4.59,  from 
one-half  to  two-thirds  of  the  nitrogen  being  in  form  of  amido  acids,  a  few  hundredths 
per  cent  in  form  of  ammonia,  and  the  rest  as  amids. 

Humus  and  soil  fertility,  II.  Snyder  {Proc.  Sue.  Prom.  Arjr.  Sci.  1901,  j)p. 
62-65). — The  value  of  humus  for  conserving  moisture  in  the  soil  is  discussed,  and 
data  for  determinations  of  moisture  at  different  dates  on  soils  containing  varying 
amounts  of  humus  are  reixjrted.  These  show  that  "  whenever  the  moisture  content 
of  the  soil  reached  a  comparatively  low  jioint  the  plat  which  contained  the  larger 
amount  of  humus  and  upon  which  the  crops  had  been  rotated  always  showed  a  higher 
per  cent  of  water  than  the  plat  which  had  been  under  continuous  wheat  cultivation." 

The  chemical  role  of  earthworms,  H.  d'Anchald  {Jour.  Agr.  Prat.,  n.  ser.,  3 
{1903),  No.  '22,  pp.  700,  701). — This  is  a  summary  of  investigations  by  Dusserre,^ 
which  show  that  the  excreta  of  earthworms  contains  more  ammoniacal  and  nitric 
nitrogen  and  undergoes  nitrification  more  rapidly  than  the  original  soil,  that  solu- 
bility of  the  phosphoric  acid  is  increased  in  the  soil  by  passing  through  the  worms 
while  that  of  the  potash  is  not  affected,  and  that  there  is  a  larger  jjercentage  of  car- 
bonate of  lime  in  the  excreta  than  in  the  soil. 

The  Campbell  method  of  soil  culture,  H.  M.  Cottrell  {Industrialist,  28  {1902), 
No.  25,  pp.  375-384,  figs.  4). — The  results  of  several  years'  tests  of  this  method  on 
the  station  grounds  and  on  a  farm  in  western  Kansas  are  said  to  show  it  to  be  an 
effective  means  of  conserving  moisture  in  the  soil  in  times  of  drought. 

Interior  land  changes  {Queensland  Agr.  Jour.,  10  {1902),  No.  4,  pp.  277-282, 
figs.  5). — An  account  is  given  of  the  changes  which  have  been  brought  about  in  vari- 
ous parts  of  Australia  by  the  shifting  of  sands  during  windy  seasons.  Various  sand 
dunes  are  described,  and  for  the  prevention  of  their  encroachment  the  author  recom- 
mends the  planting  of  wind-Iireaks  wherever  possible  and  the  binding  of  the  sands 
by  planting  various  plants  which  are  adapted  to  growth  in  such  regions. 
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Organic  nitrogen  availability  of  fertilizing  materials,  C.  H.  Jones  and  B.  O. 
White  (  ]'ermont  Sta.  Rpt.  1901,  jyp.  219-221). — Determinations  by  the  alkaline- 
permanganate  method  of  availability  of  nitrogen  in  61  samples  of  organic  nitrogenous 
materials  obtained  from  various  sources  are  reported.  The  results  confirm  those  of 
previous  experiments  (E.  S.  R.,  12,  p.  224)  in  showing  "that  the  method  is  capable 
of  making  sharp  and  true  distinctions  between  most  nitrogenous  materials  used  for 
fertilizing  purposes,  classifying  them  as  good,  medium,  or  poor.  The  chief  material 
to  which  the  method  does  injustice  is  cotton-seed  meal,  which  has  a  recognized  high 
availability,  but  which  this  treatment  places  in  the  medium  to  poor  class.  This 
eccentricity  is  due  to  the  relatively  large  amount  of  nonnitrogenous  organic  matter 
contained  in  the  cotton  seed."  It  is  recommended  that  fertilizers  showing  an  avail- 
ability of  less  than  50  per  cent  by  this  method  be  treated  by  the  pepsin  digestion 
process,  "which  does  full  justice  to  cotton-seed  meal." 

Observations  on  the  number  and  depth  of  distribution  of  the  roots  of  differ- 
ent plants  under  various  systems  of  manuring  the  soil,  C.  von  Seelhokst 
{Jour.  iMndu'.,  50  {1902),  No.  1,  p)P-  91-104). — From  the  results  of  a  number  of 
experiments  which  are  here  reported  the  conclusion  is  drawn  that  plants  when  lib- 
erally fertilized  not  only  have  a  larger  root  system,  but  these  roots  descend  deeper 
into  the  soil,  and  are  thus  able  to  better  withstand  drought. 

Manure  from  steers  and  swine,  W.  A.  Henry  {Breeders^  Gaz.,  41  {1902),  No.  8, 
pp.  367,  368). — The  percentage  of  nitrogen  and  ash  voided  as  excrement  or  secured 
as  animal  produce  with  different  farm  animals  is  tabulated. 

'  Ami.  Agr.  Suisse,  1902,  No.  2. 
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On  the  importance  of  recent  bacteriological  investigations  for  the  question 
of  rational  utilization  of  the  nitrogen  content  of  farm-yard  manure,  H.  G. 

SiiDEKBAiM  (K.  Limdt.  Akad.  Handl.  Tidskr.,  40  {1001),  No.  4,  pp.  272-284). 

The  utilization  of  night  soil  as  manure,  K.  S.  Joshi  {Dept.  Land  Record.^  and 
Agr.,  Central  Provinces  \^India'],  Bid.  5,  pp.  6).- — The  advantages  of  the  method  of 
dumping  into  shallow  trenches  with  well  pulverized  Ixittoms  from  tank  carts  are 
explained. 

On  minerals  occurring  in  Australian  bat  guano,  It.  W.  E.  MacIvor  ( Chem. 
News,  85  {1902),  N'os.  2212,  pp.  181,  182;  2215,  p.  ^27).— Analyses  of  phosphatic 
crystals  found  embedded  in  bat  guano  deposits  are  reported. 

Green  manuring  on  sugar  estates  {Jour.  Jamaica  Agr.  Soc,  6  {1902),  No.  3,  pp. 
99,  100). — The  general  practice  of  green  manuring  to  maintain  the  fertility  of  sugar- 
cane lands  as  is  the  case  in  Barbados  is  recommended. 

The  plowing  under  of  green  manures  for  winter  plantings,  Causemann 
{Dent.  Jjindw.  Presse,  29  {1902),  No.  27,  pp.  282,  233). 

Experiments  to  test  the  value  of  40  per  cent  potash  salt  as  compared  with 
kainit,  ]\I.  ISIaekckek  and  W.  Schneiuewind  {Arh.  Dent.  lAindw.  GcselL,  1901,  No. 
56,  pp.  240;  1902,  No.  67,  pp.  170;  ahs.  in  Chem.  Ztg.,26  {1902) ,  No.  16,  Reperl.,  p.  53) . — 
These  are  detailed  accounts  of  cooperative  exi^eriments  during  2  years  by  a  number 
of  experiment  stations  in  different  parts  of  Germany  to  test  the  value  of  this  new 
potash  fertilizer.  The  40  per  cent  salt  is  prepared  from  (1)  carnallit  or  hartsalz  h»y 
concentration,  (2)  sylvinit,  (3)  a  mixture  of  crude,  low-grade  salts  with  potassium 
chlorid.  The  average  composition  of  the  product  as  put  on  the  market  is  stated  to 
be  as  follows:  Moisture  3.6  per  cent,  potassium  chlorid  62.5  per  cent,  potassium 
sulphate  1.9  per  cent,  magnesium  sulphate  4.2  per  cent,  magnesium  chlorid  2.1  per 
cent,  sodium  chlorid  20.2  per  c:ent,  gypsum  2.4  per  cent,  insoluble  matter  3.1  per 
cent.  The  average  jiercentage  of  potash  is  40.53.  In  these  experiments  it  was  found 
that  kainit  gave  better  results  than  the  40  per  cent  salt  on  cereals  on  both  light  and 
heavy  soils,  and  there  was  no  appreciable  injurious  effect  on  the  mechanical  condi- 
tion of  the  soil.  In  case  of  potatoes,  however,  the  yields  both  of  total  crop  and  of 
starch  were  larger  with  the  40  per  cent  salt  than  with  kainit.  The  highly  bred 
varieties  of  sugar  beets,  unlike  potatoes,  appear  to  be  very  indiffei-ent  to  mineral  salts. 
The  sugar  content  was  increased  by  the  application  of  the  potash  salts.  The  40  per 
cent  salt  and  the  kainit  were  about  equally  effective.  The  40  per  cent  salt  may, 
however,  be  preferable  for  this  crop,  l^ecause  it  can  be  applied  in  large  amounts 
without  danger  of  injuriously  affecting  the  mechanical  condition  of  the  soil. 

Field  experiments  with  ammonium  sulphate  in  the  Province  of  Poseu, 
Kloepfer  {Filhling's  Landw.  Zlg.,  51  {1902),  Nos.  6,  pjp.  193-197;  7,  pp.  231-233).— 
Experiments  on  beets  and  potatoes  with  barnyard  manure,  and  superphosphate 
with  ammonium  sulphate  ami  sodium  nitrate  singly  and  combined  are  reported. 
There  was  a  very  close  agreement  in  the  results  obtained  from  the  use  of  the  two 
sources  of  nitrogen. 

Fertilizer  experiments  on  moor  soils,  H.  von  Feilitzen  {Jour.  Landw.,  50 
{1902),  No.  1,  pp.  77-90,  pis.  <?).  — A  brief  account  of  experiments  with  pota.ssic, 
phosphatic,  and  nitrogenous  fertilizers  at  Flahult  during  1887-1899.  The  soils  were 
generally  benefite<l  by  api^lications  of  jiotash  and  phosphoric  acid,  but  responded 
most  favorably  to  a]i{)lications  of  nitrogen. 

Phosphatic  fertilizers  for  moor  soils,  K.  C.  Lassen  (  Ugeskr.  Landm.,  47  {1902), 
No.  6,  pp.  70-72) . 

The  better  utilization  of  the  nitrogen  supply  of  the  soil  and  air  as  a  result 
of  liberal  applications  of  phosphoric  acid,  F.  Giersberg  {Deut.  Landw.  Presse, 
29{1902),  No.  37, p.  318, fig.  i).— Applications  of  from  200  to  800  kg.  per  hectare  (178.51 
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to  714.04  llw.  per  aiTe)  of  Thomas  .slajf  resulted  in  an  increased  total  yield  of  wheat, 
potatoes,  alfalfa,  hay,  and  also  an  increase  in  total  amount  of  nitrogenous  matter. 

The  natural  phosphates  and  their  use  in  agriculture,  Maiziekes  { U Engrain, 
17  {190'2),  No.  l.i,  pp.  SOS,  304). — This  article  briefly  reviews  experiments  with 
untreated  phosphates  by  various  investigators  on  different  kinds  of  soils.  The  author 
considers  the  results  inconclusive  except  as  regards  the  favorable  action  of  such  phos- 
phates on  i>eaty  soils  and  sandy  plains. 

Slags  and  superphosphates — results  of  10  years'  experiments,  E.  C.  Pradel 
{Sta.  jKjro)i.  Xanci/,  Bid.  4,  l'->01,  pj).  15-^4)- — The  principal  conclusion  from  these 
experiments  is  that  slags  are  preferable  to  superphosphates  on  all  soils  containing  less 
than  3  per  cent  of  assimilable  lime. 

The  agricultural  value  of  Martin  slag,  A.  Petekmann  {Jour.  Agr.  Prat.,  n.  ser., 
3  {1902),  No.  17,  pp.  535,  556').— This  is  a  basic  slag  siinilar  to  Thomas  slag.  Analy- 
ses of  4  samples  reported  in  this  article  show  percentages  of  i)hosphoric  acid  soluI)le 
in  mineral  acids  varying  from  2.12  to  10.8;  of  free  lime  from  0.19  to  3.7;  soluble  silica 
from  8.21  to  25.74.  The  solubility  of  the  fine  meal  in  Wagner's  reagent  varied  from 
76  to  100  per  cent.  In  pot  experiments  with  wheat  using  amounts  of  the  two  phos- 
phates furnishing  equal  amounts  of  phosphoric  acid  the  Martin  slag  was  fully  as 
effective  as  Thomas  slag. 

Discovery  of  mineral  phosphates  in  South  Australia  {Jour.  Agr.  and  Ind. 
South  AxiHtralia,  5  (1902),  No.  8,  j>j>.  670,  671). — This  is  an  extract  from  a  report  by 
H.  Y.  L.  Brown  to  the  minister  of  mines  of  South  Australia  announcing  the  dis- 
covery of  phosphate  deposits  on  Northern  Yorke's  Peninsula.  The  investigations 
made  indicate  "  that  the  (luantity  of  rock  containing  a  sufficient  percentage  of  phos- 
phate of  lime  to  render  it  of  commercial  value  is  very  large,  and  the  configuration  of 
the  country  is  most  favorable  to  the  opening  of  quarries,  whereby  the  rock  can  be 
raised  cheaply  and  exjieditiously,  and  shipments  averaging  70  per  cent  of  tricalcic 
phosphate  and  less  than  6  per  cent  of  iron  and  alumina  could  be  easily  selected." 

Note  on  free  acid  in  superphosphate,  J.  Ostersetzer  {Chem.  News,  85  {1902), 
No.  2213,  pp.  195,  196). — A  brief  note  on  the  appearance  of  intermediate  tints  between 
oi^alescence  and  complete  neutrality  when  titrating  superphosphates  with  half-normal 
or  tenth-normal  sodium  hydroxid  using  various  indicators. 

Buying  and  using  commercial  fertilizers,  L.  A.  Clinton  {New  York  Cornell 
Sta.  Bid.  201,  2>p.  179-J95,  Jigs.  G). — This  liuUetin  discusses  methods  of  calculating 
the  commercial  value  of  fertilizers  and  the  economy  of  buying  unmixed  fertilizing 
materials  and  mixing  them  on  the  farm,  and  reports  the  results  of  comparative 
tests  of  acid  phosphate  (dissolved  rock  phosphate),  basic  slag,  floats,  and  dissolved 
boneblack  oii  clover,  Canada  field  peas,  rape,  radishes,  oats,  barley,  and  parsnips 
grown  in  boxes  filled  with  quartz  sand.  The  acid  phosphate  used  contained  12.42 
per  cent  of  soluVjle  phosphoric  acid,  17.45  per  cent  available,  and  18.36  i>er  cent  total 
phosphoric  acid.  The  corresponding  percentages  for  the  dissolved  boneblack  were 
10.71,  14.61,  and  16.25.  The  basic  slag  contained  15.94  per  cent  of  total  phosphoric 
acid,  thefloats  31.37  jier  cent.  The  best  returns  were  secured  with  acid  phosphate 
and  dissolved  boneblack  in  nearly  every  case.  The  two  were  about  equally  effective 
on  clover  and  peas.  These  crops  were  apparently  able  to  make  some  use  of  the  basic 
slag,  but  the  product  was  only  about  half  of  that  secured  with  the  soluble  phosphates. 
The  untreated  phosphate  (floats)  was  apparently  without  effect  on  the  clover  and 
peas.  Rape  made  best  growth  with  floats,  radishes  with  acid  phosphate,  although 
the  yield  of  the  latter  was  increased  by  the  floats  and  basic  slag.  "The  results 
seem  to  show  that  the  members  of  the  Crucifera3  order  are  able  to  extract  food  from 
the  insoluble  forms  of  phosphoric  acid."  The  largest  yields  of  oats  and  barley  were 
obtained  with  the  soluble  phosphates,  the  oats  making  a  better  growth  with  basic 
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!?la<;  and  floatH  than  the  barley.  Parsnip^!  gave  better  results  with  dissolved  bone- 
blaek  and  apparently  made  little  use  of  basic  slag  and  none  of  floats. 

The  purchase  of  artificial  manures  {Jour.  Bd.  Agr.  \^Londu'n^,  8  {1902),  Xo.  4, 
j)p.  447-458). — A  general  discussion  of  the  sources  and  valuation  of  fertilizing 
materials. 

Fertilizers.  I,  Sources  and  composition,  B.  IT.  Hite  (  West  Virginia  Sta.  Bui. 
SO,  pp.  271-351). — A  general  treatise  on  this  subject. 

Commercial  fertilizers,  H.  A.  Houston  and  W.  J.  Jones  {Purdue  Univ.  Spec. 
Bid.  1902,  Apr.,  pp.  35). — During  the  year  1901,  592  samples  of  fertilizers  ^¥ere  col- 
lected and  analyzed.  The  results  are  reported  in  detail  with  the  text  of  the  Indiana 
fertilizer  law  which  went  into  effect  March  11,  1901,  and  a  list  of  all  fertilizers  that 
were  legally  on  sale  in  Indiana  April  1,  1902. 

Analyses  of  commercial  fertilizers  and  Paris  green,  W .  C.  Stubbs  {Louisiana 
Sla.  Bui.  65,  pp.  629-774)- — This  is  an  account  of  fertilizer  inspection  in  Louisiana 
during  the  season  of  1900-1901,  involving  analyses  of  2,510  samples  of  fertilizers  and 
fertilizing  materials.  The  bulletin  also  contains  a  discussion  of  the  nature  and 
sources  of  materials  furnishing  nitrogen,  phosphoric  acid,  and  potash;  the  valuation 
of  fertilizers;  the  ])urposes  and  methods  of  inspection,  with  the  text  of  the  fertilizer 
law;  and  reports  analyses  of  140  samples  of  Paris  green  inspected  during  the  season. 

Analyses  of  commercial  fertilizers,  J.  L.  Hills,  C.  H.  Jones,  and  B.  O.  White 
(  Vermont  Sta.  Bui.  92,  pp.  55-76). — Analyses  and  valuation  of  samples  of  40  brands 
of  fertilizers  are  reported,  with  a  brief  discussion  of  the  commercial  valuation  and 
agricultural  value  of  fertilizers,  and  the  average  composition  of  the  leading  brands 
sold  in  the  State  during  the  last  5  years. 

Commercial  fertilizers,  J.  H.  Stewart  and  B.  H.  Hite  (  West  Virginia  Sta.  Bui. 
79,  jyp.  233-267). — Analyses  and  valuations  of  262  samples  of  fertilizing  materials 
examined  during  the  year  ended  December  31,  1901. 

The  new  fertilizer  law,  J.  H.  Stewart  (  Wcit  Virginia  Sta;  Bui.  77, pp.  199-212). — 
The  text  of  the  West  Virginia  fertilizer  law,  which  took  effect  May  2,  1901,  with 
comments  and  explanations. 

Regulations  concerning  the  sale  of  artificial  fertilizers,  feeding  stuffs,  and 
seeds  in  Finland,  (i.  (Jrotexfelt  {Landbr.  Styr.  Meddel.,  Xo.  36,  1902,  ])p.  109). 

Artificial  manures  in  Russia  {Jour.  Soc.  Chem.  Ind.,  21  {1902),  Xo.  7,  p.  511). — 
The  extent  of  the  use  of  fertilizers  in  Russia  is  discussed. 

Boiler  scale,  E.  F.  Ladd  {Xorth  Dakota  Sta.  Rpt.  1901,  p.  21). — Analyses  of  2 
samples  of  boiler  scale  are  reported. 

FIELD  CROPS. 

Report  on  field  crops,  J.  H.  Shepperd  and  A.  M.  Ten  Eyck  {Xorth  Dakota  Sta. 
Rpt.  1901,  2)p-  44-S9,  98-104,  106,  107,  fig.  1).—A  general  description  is  given  of  the 
work  of  the  agricultural  department  for  1901,  and  the  results  obtained  in  the  differ- 
ent experiments  are  presented  in  tables  and  briefly  considered.  The  M-ork  for  this 
season  was  largely  in  continuation  of  experiments  previously  reported  (E.  S.  E.,  13, 
p.  336). 

Wlieat. — A  field  trial  was  made  of  3<S  varieties,  of  which  17  were  macaroni  wheats. 
Aronautka,  a  macaroni  variety,  headed  the  list  with  a  yield  of  34  bu.  per  acre. 
Among  the  blue  stem  varieties  American,  closely  seconded  by  Selected  Haynes, 
stood  first  in  yield.  Among  the  Fife  varieties  Minnesota  No.  285  stood  first.  The 
average  yield  for  8  years  of  blue  stem  varieties  was  24.9  and  of  Fife  varieties  24  bu. 
per  acre.  The  average  yield  of  the  5  leading  varieties  in  each  class  in  1901  was  33.1 
bu.  per  acre  for  macaroni  wheats,  29.7  for  blue  stem  varieties,  and  27.6  for  Fife  varie- 
ties. For  the  3  seasons  that  macaroni  varieties  have  been  grown  at  the  station  they 
have  twice  given  better  yields  than  the  other  wheats.     In  1901  sowing  at  the  rate  of 
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So  l)ks.  of  t-et'd  per  acre  gave  the  best  yield,  l)ut  the  average  yields  for  4  years  are  iii 
favor  of  ()  and  7  pks.  of  seed  i)er  acre. 

Experiments  in  plowing  for  wheat  begun  in  previous  years  were  continued.  As 
indicated  by  the  average  results  fall  plowing  gave  better  yields  than  spring  plowing. 
In  some  seasons  spring  plowing  gave  the  best  returns.  For  5  years,  including  the 
season  of  1901,  fall  plowing  from  3  to  4  in.  deep  was  compared  with  |)lowing  from  6 
to  7  in.  deep.  The  results  were  in  favor  of  deep  plowing,  but  the  difference  in  the 
average  yields  was  only  0.6  of  a  bushel  per  acre.  The  outcome  of  a  similar  experi- 
ment carried  on  for  3  years  with  spring  plowing  also  favored  the  deeper  plowing,  the 
difference  in  the  average  yields  per  aci'e  in  this  case  being  0.9  of  a  bushel.  A  com- 
parison for  4  years  of  disk  and  moldboard  plowing  either  in  the  fall  or  spring  gave 
results  in  favor  of  the  moldboard  plowing.  Trials  with  different  makes  of  disk  plows 
are  reporte<l  in  this  connection. 

Oa/.s. — Of  26  varieties  grown  in  1901,  ^Minnesota  No.  202,  Silver  Mine,  Early  Goth- 
land, Si))erian  White,  and  Bow  of  Promise,  given  in  the  order  of  i)roductiveness, 
were  the  leading  sorts.  The  yield  of  Minnesota  No.  202,  tested  at  this  station  for  the 
first  time,  was  67.1  bu.  per  acre,  while  the  jdeld  of  the  other  4  varieties  ranged  from 
60.3  to  60.9  bu.  Early  (Gothland,  which  has  proved  a  good  yielder,  and  Siberian 
White  and  Bow  of  Promise  produced  a  grain  of  fine  ajjpearance  and  quality. 

Barley. — Fifteen  varieties  were  grown  this  season.  The  best  yielding  varieties 
were  Mandscheuri,  INlanshury,  Minnesota  No.  87,  Minnesota  No.  105,  and  JNIinnesota 
No.  32,  producing  45.1,  42.1,  40.4,  40.3,  and  40  bu.  per  acre,  respectively.  Mand- 
scheuri and  Manshury  barley  are  considered  identical.  In  trials  carried  on  for  8  years, 
Manshury  6-rowed  barley  has  jjroved  to  be  one  of  the  best  yielding  varieties. 

Emmer. — Emmer  from  Dakota-grown  seed  yielded  48.7  bu.  jier  acre,  and  from  seed 
obtained  from  this  Department  56  Ini.  A  history  of  this  grain  is  given,  reference  is 
made  to  its  being  erroneously  called  spelt,  and  its  yielding  capa^^ity  and  feeding  value 
are  compared  with  barley,  oats,  and  wheat. 

Flux. — In  growing  flax  for  comparison  it  was  estimated  that  the  crop  of  common 
flax  was  at  least  one-fourth  better  than  Argentine  flax.  The  thinnest  seeding,  IJ 
pks.  per  acre,  produced  the  largest  crop  of  seed  and  straw. 

Potatoes. — A  field  trial  of  21  varieties  was  conducted.  The  leading  varieties  were 
Sunlight, •Daughter  of  Rose,  IMillion  Dollar,  Rose  of  the  North,  and  Mark  Ilanna, 
yielding  207.'5,  199.2,  181.1,  174.2,  and  171.6  bu.  jier  acre,  respectively.  Early  Andes 
and  Rural  New  Yorker  No.  2  have  been  grown  at  the  station  for  several  years  and 
improved  by  selection.  The  results,  with  descriptive  notes  on  all  the  varieties 
grown,  are  tabulated. 

Brome  grass. — A  series  of  l:>rief  reports  on  the  value  of  brome  grass  from  farmers 
throughout  the  State  is  given,  and  the  culture  of  brome  grass  discussed. 

Results  at  the  Edgeley  suhstation. — A  description  of  the  station  and  its  organization  is 
given,  and  the  results"  obtained  in  1901  are  briefly  reported.  Shallow  plowing  for 
wheat  yielded  55  per  cent  more  than  deep  plowing.  A  test  of  Aronautka  macaroni 
wheat  resulted  in  a  yield  of  9  bu.  per  acre.  Harrowing  wheat  3  times  after  it  had 
begun  its  growth  resulted  in  a  failure  of  the  crop.  Culture  tests  with  emmer,  oats, 
flax,  corn,  millet,  Kafir  corn,  Canadian  field  peas,  Japanese  barnyard  grass,  l)rome 
grass,  Turkestan  alfalfa,  rape,  potatoes,  sugar  beets,  and  artichokes  are  briefly 
recorded.  A  study  of  the  distribution  of  the  roots  of  corn  between  two  hills  3|  ft. 
apart  showed  that  some  of  the  roots  had  attained  a  length  of  5  ft.,  extending  from 
hill  to  hill  and  from  2  to  3  ft.  into  the  soil. 

Report  of  the  botanist,  H.  L.  Bolley  {North  Dakota  Sta.  Rpt.  1901,  pp.  SO-44). — 
Wheat. — These  experiments  are  in  continuation  of  work  in  progress  for  4  years  and 
previously  described  (E.  S.  R.,  13,  p.  345).  This  season  the  results  of  tests  in  the 
selection  of  wheat  from  the  individual  heads  were  inconclusive.  The  general  results 
of  the  tests  for  the  4  years  show  that  perfect  grains  of  large  size  and  greatest  weight 
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produce  better  plants  than  perfect  grains  of  smaller  size  and  weight  even  if  the 
grains  came  from  the  same  head.  The  importance  of  the  (piality  of  the  seed  and  of 
a  proper  and  even  depth  of  seeding  is  also  indicated  by  the  results.  It  is  concluded 
that  the  depth  of  seeding  should  be  about  1  in.  The  results  of  selecting  wheat  from 
the  bin  corresponded  closely  to  those  of  the  previous  season. 

The  growth  of  wheat  from  mature  and  immature  seed  showed  that  of  weak  and 
immature  grains,  although  giving  a  high  percentage  of  growth  in  the  germinator, 
over  50  per  cent  failed  to  give  good  results  under  field  conditions.  The  seed  used 
represented  three  degrees  of  maturity,  namely,  grains  harvested  when  in  the  milk 
stage,  grains  harvested  in  a  soft  doughy  stage,  and  thoroughly  mature  grains.  The 
mature  seed  produced  the  most  stools  and  the  heaviest  yield. 

Germination  tests  of  wheat  injured  l)y  moisture  after  maturity  with  brief  descrip- 
tive notes  on  each  sample  are  reported  in  a  table.  In  connection  with  this  work  it 
was  noticed  that  in  a  dry  soil  soft  seeds  came  up  (piicker  than  hard  seeds,  but  that 
when  the  soil  was  moistened  the  soft  seeds  decayed  rapidly  while  the  hard  seeds 
survived. 

The  growth  of  wheat  in  the  field  was  compared  with  laljoratory  germination  tests, 
and  these  results  are  also  given  in  taVmlar  form.  On  an  average  for  the  18  samples 
tested,  the  difference  between  the  number  of  stools  matured  in  the  "field  and  the  per- 
centage of  growing  grains  in  the  germination  tests  was  about  12. 

Flax. — Germination  and  field  tests  of  flax  injured  in  different  ways  are  reported. 
The  highest  percentage  of  plants  which  matured  in  the  field  in  these  experiments 
was  29.  The  results  of  experiments  in  the  improvement  of  flax  by  the  selection  of 
seed  from  individual  i)lants  is  reported  in  Bulletin  50  of  the  station  (page  55).  With 
reference  to  shallow  and  deep  planting  of  flax,  the  author  makes  the  following  state- 
ment: "All  my  observations  cause  me  to  believe  that  the  seed  bed  for  flax  should 
be  as  firm  as  possible  and  that  the  depth  of  planting  should  if  ])Ossible  not  exceed 
an  inch  of  dirt  cover." 

Potatoes. — The  general  results  obtained  in  1901  bear  out  the  conclusions  given  in  a 
former  bulletin  (E.  S.  R.,  9,  p.  942).  The  general  conclusion  is  drawn  from  experi- 
ments conducted  for  several  years  that  the  two  ends  of  a  tuber  are  jiractically  of  equal 
seed  value.  An  experiment  to  determine  the  possibility  of  root  fusion  is  reported, 
but  the  results  were  negative. 

Miscellaneous  e.qu'riineiits. — A  series  of  germination  tests  of  weed  seeds  jjlanted  at 
different  depths  was  made.  The  greatest  depth  from  which  a  seed  produced  a 
plant  was  5  in.  in  the  case  of  Ambrosia  trifida.  The  prevalence  of  different  plant 
diseases  during  the  year  is  briefiy  discussed.  A  short  note  on  the  work  in  general 
for  the  year  is  given,  and  the  new  laboratories  of  the  department  are  briefly 
described. 

Experiments  with,  field  crops,  R.  >S.  Shaw  .  (l/bnfana  Sta.  Bui.  32,  jyp.  16-20). — 
This  is  a  concise  rejiort  on  variety,  culture,  and  rotation  tests.  Forty-three  selected 
varieties  of  wheat  gave  an  average  yield  of  52.6  bu.  per  acre.  The  best  results  for 
several  years  have  been  o1)tained  from  Kubanka,  Red  Fife,  Russian  2955,  Wild 
Goose,  Wellman  Fife,  and  McKissock  Fife. 

The  average  yield  of  33  varieties  of  oats  selected  from  a  collection  tested  for  some 
years  was  87.9  bu.  per  acre.  This  season  Poland  White,  American  White,  White 
Wonder,  and  Nameless  Beauty  were  selected.  White  Russian,  a  variety  selected  the 
previous  year,  yielded  at  the  rate  of  110  bu.  per  acre,  and  the  grain  after  cleaning 
and  grading  weighed  44  lbs.  per  measured  bushel. 

From  about  a  dozen  varieties  of  peas.  Mummy  and  Canadian  Golden  Vine  were 
the  only  varieties  considered  valuable. 

The  selections  made  from  52  varieties  of  potatoes  under  test  were  as  follows:  Early 
varieties — Six  Weeks  Market,  Acme,  Early  Ohio,  Early  Oxford,  and  Early  Vaughan; 
medium  varieties — Rural  New  Yorker  No.  2,  Lee  Favorite,  Snow  Drop,  American 
Wonder,  and  Oregon  Pearl;  Icde  varieties — White  Maine. 
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A  test  of  a  6-year  rotation  ban  been  in  progress  for  4  years,  and  the  yields  from  the 
different  plats  are  recorded.  The  crops  in  rotation  are  wheat,  clover,  barley,  sugar 
beets,  oats,  and  peas.  All  yields,  with  the  exception  of  the  yield  of  sugar  beets, 
show  an  increase  in  the  productiveness  of  the  different  plats. 

Brief  notes  on  the  work  with  barley,  rye,  and  root  crops  are  also  given. 

The  Woburn  field  experiments,  1899  and.  1900,  J.  A.  Voelcker  {.Tour.  Roy. 
Agr.  Soc.  Enijhdid,  62  {I'JOl),  pp.  27,?-2fi9,  fig.^.  '>) . — The  plan  of  these  experiments 
has  been  previously  described,  and  the  results  of  former  years  reported  (?].  S.  R.,  12, 
p.  132).     In  this  report  the  results  for  1899  and  1900  are  tabulated  and  discussed. 

In  the  continuous  wheat-growing  experiments,  where  the  same  fertilizers  are 
applied  every  year,  lime  proved  very  beneficial  in  both  years.  In  1899  the  nitrate 
of  soda  plats  gave  higher  yields  than  the  corresponding  ammonia  salts  plats.  The 
omission  of  nitrate  of  soda  for  a  single  year  reduced  the  yield  of  grain  31  Im.  per 
acre,  and  gave  a  crop  only  slightly  exceeding  the  yield  of  the  unmanured  plats, 
while  the  corresponding  omission  of  ammonia  salts  reduced  the  yield  only  13 
bu.,  and  a  crop  of  10  bu.  in  excess  of  the  unmanured  wheat  was  obtained.  The 
ammonia  salts  produced  a  better  quality  of  grain  than  the  nitrate  of  soda,  the 
poorest  grain  being  produced  on  the  plat  which  had  received  nitrate  of  soda  alone. 
Rape  dust  used,  in  quantities  furnishing  the  same  amount  of  plant  food  as  100  lbs.  of 
ammonia  per  acre  proved  more  eflicient  than  barnyard  manure,  and  in  each  case  pre- 
vious applications  of  these  slowly  acting  manures  showed  some  effect  on  succeeding 
crops.  In  1900,  the  twenty-fourth  season  of  these  experiments,  the  results  with 
ammonia  salts  and  nitrate  of  soda  were  relatively  the  same  as  in  1899. 

The  results  of  the  continuous  barley  growing  experiments  in  1899  show  that 
nitrate  of  soda  gave  better  results  than  ammonia  salts  under  the  same  conditions,  the 
yields  for  both  fertilizers  being  above  the  average.  The  use  of  lime  with  ammonia 
salts  in  these  tests  showed  a  very  marked  and  favorable  effect  on  the  yield.  Barn- 
yai-(l  manure  produced  a  better  crop  than  rape  dust,  and  here  also,  as  in  the  case  with 
wheat,  the  residual  effects  of  these  manures  were  quite  marked.  The  quality  of 
the  barley  as  a  whole,  as  well  as  the  yield,  was  inferior,  but  the  lower  grade  of  barley 
was  produced  where  nitrate  of  soda  was  used  alone.  The  results  of  1900  were  similar 
to  those  obtained  the  year  before.  Pot  experiments  with  barley,  wheat,  oats,  and 
peas  grown  in  soil  from  the  plat  on  which  ammonia  salts  alone  had  been  used  for  23 
years  showed  that  barley  failed  to  grow,  wheat  grew  fairly  well,  and  oats  excel- 
lently, while  peas  made  only  a  stunted  growth.  The  addition  of  carbonate  of  pot- 
ash to  the  soil  did  not  seem  to  have  any  effect. 

The  tabulateil  results  of  rotation  experiments  show  that  in  one  case  wheat  was 
more  benefite<l  by  green  manuring  with  tares  than  with  cruciferous  crops,  such  as 
mustard  or  rape,  while  in  another  mustard  as  a  green  manure  was  more  effective 
than  either  tares  or  rape.  The  relative  manurial  value  of  decorticated  cotton  cake 
and  maize  meal  was  studied  in  this  connection.  In  the  rotation  experiments  the 
difference  between  manured  and  unmanured  plats  was  inconsiderable,  and  the 
yields  in  general  were  lower  than  in  previous  years.  Kiln-drying  barley  seed  before 
sowing  did  not  have  any  particular  advantage.  The  best  yielding  varieties  of  barley 
were  Danish,  Golden  Melon,  and  (ioldthorpe,  in  the  order  given.  Lueern  on  plats 
fertilized  annually  with  4  cwt.  each  of  superphosphate,  bone  dust,  and  sulphate  of 
potash,  and  2  cwt.  of  nitrate  of  soda  or  sulphate  of  ammonia,  gave  much  better  yields 
than  where  other  combinations  or  no  manure  were  applied.  A  comparison  of  Eng- 
lish and  French  sainfoin  seed  during  the  first  year  of  the  test  did  not  show  a  very 
marked  difference.  An  application  of  2  tons  of  lime  per  acre  in  1893  and  1900  on  old 
pasture  gave  the  best  results  as  compared  with  other  fertilizers.  The  lime  plat  pre- 
sented a  much  better  appearance  and  produced  a  decidedly  finer  herbage  than  any 
other  plat.  Lathijrus  sylvestris  grown  since  1890  continued  to  yield  good  crops  in 
1899  and  1900.  Spraying  with  Bordeaitx  mix'ture  materially  benefited  the  potato 
crop.     In  1900  lime,  gas-lime,  and  basic  slag  were  tried  as  preventives  of  the  finger- 
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and-toe  disease  in  swedes.  Liine  was  the  most  effective,  altliotijili  not  entirely  suc- 
eessfnl. 

The  Woburn  pot-culture  experiments  in  1900,  J.  A.  Voelckek,  {Jour,  lioij. 
Agr.  ,Sue.  England,  63  {1901),  pp.  317-334,  fig>i-  l^)- — The  purpose,  plan,  and  previous 
results  of  these  experiments  have  already  1)een  noted  (E.  S.  R.,  13,  pp.  335). 

The  Hills  experiments. — A  test  was  made  of  treating  the  soil  for  wheat  with  lithium, 
potassium,  and  sodium  chlorid  at  the  rate  of  J,  1,  and  2  cwt.  per  acre.  An  additional 
test  was  made  soaking  the  seed  for  10  minutes  in  a  1  per  cent  solution  of  these  dif- 
ferent salts,  and  in  1,  10,  and  20  per  cent  solutions  of  sodium  iodid  and  sodium 
Ijromid.  Lithium  chlorid  retarded  germination,  produced  shorter  and  weaker  straw, 
and  gave  a  smaller  yield  of  corn  than  any  of  the  other  salts  used.  The  effect  was  the 
more  marked  as  the  quantity  of  lithium  salt  used  was  increased.  The  potash  appli- 
cations slightly  increased  the  yield  of  corn  and  straw,  and  the  use-of  sodium  chlorid 
gave  even  better  results  than  the  potash  salt.  Soaking  the  seed  before  sowing  in  1 
per  cent  solutions  of  the  different  substances  above  mentioned  was  productive  of  some 
benefit.  A  10  per  cent  solution  of  sodium  iodid  was  too  strong,  but  solutions  of 
sodium  bromid  or  chlorid  of  the;  same  strength  did  not  show  deleterious  effects.  The 
benefit  derived  from  the  use  of  sodium  bromid  or  chlorid  for  this  purpose  is  consid- 
ered uncertain.  A  20  percent  solution  of  these  three  different  salts  was  found  harm- 
ful, the  sodium  iodid  being  the  most  injurious. 

Exiseriments  similar  to  those  with  wheat  were  made  with  barley.  In  these  tests 
lithium  chlorid  had  no  retarding  influence,  and  did  not  decrease  the  j'ield  of  straw, 
but  it  stunted  the  roots,  seriously  interfered  with  the  development  of  root  hairs,  and 
largely  reduced  the  weight  of  the  grain.  The  use  of  potassium  and  sodium  chlorids 
did  not  l)ring  out  any  particular  point.  No  benefit  accrued  from  soaking  the  barley 
seed  in  solutions  of  1,  10,  or  20  per  cent  of  either  sodium  iodid  or  sodium  bromid. 
The  stronger  solutions  of  these  salts  had  only  a  slight  detrimental  effect.  Sodium 
chlorid  had  a  bad  effect,  which  increased  with  the  strength  of  the  solution. 

Miscellaneous  pot-culture  experiments. — Tests  of  thick  and  thin  sowing  of  barley  con- 
ducted in  previous  years  were  repeated  in  1900.  The  barley  was  sown  in  pots  at  the 
rate  of  5,  "\,  9,  and  13  pks.  per  acre,  and  the  heaviest  yield  was  obtained  from  the 
thickest  seeding.  The  best  yield  of  grain  and  straw  was  produced  from  seeding  at 
the  rate  of  7.}  pks.  per  acre.  It  is  considered  advisable  to  sow  barley  thicker  than 
wheat,  the  quantity  recommended  being  9  pks.  per  acre. 

The  experiments  with  hard  and  soft  wheat  on  different  kinds  of  soil  begun  in  1899, 
were  continued  in  1900,  and  the  general  observations  of  the  first  year  were  fully  con- 
firmed. "The  soil  .  .  .  has  the  power  of  altering  the  character  of  the  grain,  and  so 
it  can  not  be  said  that  soft  seed  necessarily  produces  soft  wheat,  or  that  the  sowing 
of  hard  seed  ensures  a  crop  of  hard  wheat." 

The  Essex  field  experiments,  1896-1901.  I,  Permanent  pastures,  T.  S. 
Dymond  [Essex  Counti/  Council,  Teelt.  Instr.  ('o)n.,  Tech.  Ltihs.,  1901,  pj).  .'f--,Jig.  1,  dgnis. 
2). — The  results  of  these  experiments  on  permanent  pastures  in  variou.s  parts  of 
Essex  are  briefly  described  and  reported  in  tabular  form.  Experiments  in  seeding 
to  grass  showed  that  rye  grass,  cocksfoot,  timothy,  foxtail,  and  meadow  fescue, 
together  with  legununous  crops,  such  as  clover  and  lucern,  make  a  good  mixture 
for  heavy  clay  soils  with  gravelly  subsoil.  Grazing  allowed  a  quicker  growth  of 
grass  than  mowing  for  hay,  but  also  encouraged  weed  growth  and  the  disappearance 
of  some  of  the  sown  grasses.  The  best  means  of  increasing  the  nitrogen  supply  of 
the  soil  is  to  feed  the  stock  liberally.  Phospliatic  fertilizers  were  found  essential  to 
the  quality  and  quantity  of  the  herbage  on  new  and  old  grass  land.  Four  cwt.  of 
basic  slag  per  acre  applied  every  alternate  year  is  recommended  for  old  'pasture.  For 
new  grass  land  mowing  and  grazing  in  alternate  years,  feeding  the  i)astured  stock 
with  nitrogenous  food  to  supply  nitrogen  to  tlie  soil,  and  dressing  the  land  with  2  to 
4  cwt.  of  basic  slag  per  acre  every  alternate -year  is  considered  the  best  treatment. 
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In  a  test  of  iinjiroving  old  grass  land  an  api)lication  of  4  cwt.  of  superphosphate  of 
lime  and  2  cwt.  of  nitrate  of  soda  proved  most  etficaeious.  On  abandoned  grass  land 
iin  heavy  clay  soil  the  only  2>rofitable  fertilizer  for  a  term  of  3  years  was  basic  slag. 
Potash,  with  which  this  soil  is  well  supplied,  was  detrimental  when  used  alone  or 
with  other  manures.  The  use  of  barnyard  manure  was  very  unx^rofitable.  It  was 
found  that  the  use  of  V)asic  slag  rendered  the  use  of  lime  unnecessary. 

Field  experiments  at  Ploti  Agricultural  Experiment  Station,  A.  G.  Kara- 
liETOv  (67.)'.  Rap.  An.  Sta.  Expt.  Agron.  Ploty,  1900,  pp.  1-73). — In  addition  to  exper- 
imrnts  noted  elsewhere  (page  17)  the  following  are  rei^orted:  Experiments  with 
winter  wheat  and  rye  in  a  9-course  rotation  showed  that  early  sowing  gave  larger 
yields,  while  thin  sowing  in  some  instances  improved  the  (piality.  Land  plowed  in 
the  fall  or  in  April  produced  a  larger  crop  of  grain  than  land  {flowed  in  May.  Deep 
plowing  was  most  effective  as  compared  with  shallow  plowing,  and  the  results  were 
most  marked  with  winter  rye.  In  corn  culture  experiments  jilowing  10.5  in.  deep 
l)resented  no  advantages  over  plowing  7  in.  deep.  Plowing  at  these  depths  for  sugar 
and  fodder  beets  resulted  in  an  advantage  of  shallow  plowing  for  late  planting  and  of 
deep  plowing  for  early  planting.  In  the  case  of  potatoes  deep  plowing  generally 
increased  the  yield.  In  one  test  grasses,  sainfoin,  and  alfalfa  were  grown  alone  and 
with  corn  and  sunflowers.  The  grasses  when  grown  alone  gave  the  largest  yields  of 
hay.  The  next  largest  yield  was  obtained  when  the  grasses  were  grown  with  corn. 
Sainfoin  gave  good  yields  even  in  di-y  seasons.  The  results  with  sunflowers,  saffron, 
and  flax  showed  that  deep  plowing  as  well  as  early  sowing  are  to  be  recommended 
for  these  crops. 

Comparative  experiments  with  barnyard  manure  and  commercial  fertilizers  for 
winter  wheat,  beets,  barley,  lentils,  and  oats  resulted  in  increased  yields  in  all  cases 
with  the  barnyard  manure,  the  largest  increase  being  obtained  with  winter  wheat  and 
beets.  Barnyard  manure  applied  with  superphosphate  considerably  increased  the 
yields  of  grain,  roots,  and  lentils,  and  also  improved  the  quality  of  the  last-mentioned 
crop.  Kitrate  of  soda  had  a  depressing  influence  on  lentils,  barley,  and  oats.  The 
application  of  phosphoric  acid  gave  the  best  general  results  on  this  soil. 

A  number  of  other  experiments,  mainly  variety  tests,  are  described. 

Arid  fanning-  or  farming  without  irrigation,  J.  A.  Widtsoe  and  L.  A.  Merrill 
(  Vtali  SUi.  Bui.  73,  pp.  G7-ll(>,  Jigs.  0,  chart  1). — This  bulletin  discusses  at  some  length 
the  subject  of  farming  in  arid  regions,  with  special  reference  to  Utah  conditions.  The 
soil  and  climatic  conditions  of  Utah,  referring  especially  to  the  rainfall  and  relative 
humidity  of  the  State,  are  considered,  and  different  localities  adapted  to  arid  farming 
are  pointed  out.  The  various  crops  that  can  be  grown  in  this  connection  are 
enumerated  and  the  best  methods  of  plowing,  planting,  fallowing,  and  harvesting  in 
arid  regions  are  described. 

The  moisture  content  of  different  kinds  of  soils  at  varying  depths  was  determined 
and  is  reported  in  tables.  The  results  of  a  number  of  tests  reported  show  that  fall 
pkiwing  was  more  effective  in  the  conservation  of  moisture  than  spring  plowing. 

In  a  jiot  experiment  conducted  to  determine  the  quantity  of  water  used  by  various 
plants  to  produce  a  pound  of  dry  matter  under  Utah  conditions,  it  was  found  that 
the  quantity  of  water  applied  was  equal  to  a  rainfall  of  22.4,  35.8,  16.3,  and  29.2  in. 
for  wheat,  corn,  peas,  and  sugar  beets,  respectively.  Comparative  yields  of  corn 
grown  Avith  and  without  irrigation  from  1898  to  1901,  inclusive,  are  also  given. 

Lucern,  B.  Dyer  {Trans.  Highland  and  Agr.  Sac.  Scotland,  5.  ser.,  14  {1902),  pp. 
63-76). — This  article  considers  the  use  of  fertilizers  in  alfalfa  culture,  and  presents 
notes  on  some  other  leguminous  crops  with  reference  to  the  same  subject.  The 
results  obtained  in  fertilizer  experiments  with  alfalfa  at  Rothamsted  (E.  S.  R.,  7,  p. 
385)  and  Woburn  (E.  S.  R.,  13,  p.  133)  are  reviewed.  The  author's  work  along  this 
same  line,  now  in  progress  for  5  consecutive  years,  has  shown  that  moderate  quanti- 
ties of  nitrate  of  soda  as  a  fertilizer  for  alfalfa  are  profitable.     Taking  the  average 
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results  for  the  5  years,  an  aminal  dressing  of  1  rwt.  per  acre  increased  the  yield  by 
nearly  3  tons  of  green  fodder,  and  the  use  of  2  cwt.  gave  an  increase  of  about  4^  tons. 
An  application  of  4  cwt.  per  acre  was  less  effective  than  an  application  of  2  cwt. 
Experiments  jvith  nitrogenous  manures  on  garden  peas  and  French  l>eans  also 
resulted  in  an  increase  of  yield,  ))eing  especially  marked  in  the  case  of  the  French 
beans. 

Lucern  growing  as  fodder  for  stock,  ?>.  and  O.  Evans  {Agr.  Jour.  Cape  Good 
Hop)',  19  {1901),  No.  13,  j)p.  812-821,  fig.  i) .— A  prize  essay  on  alfalfa  and  its  culture. 

Overdressing  of  barley,  H.  Baikd  ( Trans.  Highland  and  Agr.  >Sor.  Scotland,  5. 
ser.,  14  {1903),  pp.  1-8,  figs.  2). — This  article  discusses  the  close  dressing  of  barley  in 
thrashing  and  the  injury  resulting  from  the  practice.  The  author  points  out  how 
injured  l»arley  corns  are  detrimental  to  the  malting  process. 

Planting  beets  in  hills,  INI.  Ringelmann  {Jovr.  Agr.  Prat.,  1901,  I,  No.  26,  pp. 
818,  819,  fig.  1). — A  brief  article  discussing  the  relative  advantages  of  planting  beets 
in  continuous  drills,  in  broken  drills,  and  in  hills. 

The  breeding  of  cereals  by  means  of  artificial  crossing,  E.  Tschermak 
{Ztschr.  Landw.  Vermcli.'^w.  Oesterr.,  4  {1901),  No.  11,  pp.  1029-1060). — This  article  is 
a  criticism  and  historical  review  of  the  artificial  crossing  of  cereals.  The  jiercentage 
of  a  number  of  crossbred  varieties  of  wheat,  barley,  rye,  and  oats  is  shown  and  the 
characters  of  the  new  varieties  are  described  and  discussed  with  special  reference  to 
the  transmission  of  different  characters  as  outlined  by  Mendel. 

Stooling  of  cereals  in  its  relation  to  their  improvement,  Rimpau  {Jahrh. 
Dent.  jAuidir.  (li'sell.,  16  {1901),  pp.  210-219). — An  article  considering  the  results 
obtained  by  different  jilant  breeders  with  special  reference  to  the  stooling  quality  of 
the  ]>lants. 

The  influence  of  the  color  of  clover  seed  on  the  progeny,  C.  Fruwirtu  {Ztschr. 
Landir.  Vcrsuclisir.  OeMerr.,  4  {l^'^l),  ^'"-  '<',  PP-  749-73.5). — The  author  sums  up  the 
results  of  different  experiments  in  this  line  by  other  investigators  and  presents  the 
report  on  his  own  observations.  He  found  that  pure  yellow  seed  gave  a  higher  yield 
of  air-dry  substance  in  leaves  and  stems  than  either  spotted  or  dark  violet  seed.  The 
color  of  the  seed  sown  was  in  general  predominant  in  the  seed  produced.  The  yel- 
low seed  was  more  prepotent  than  the  violet.  The  different  heads  of  the  same  plant 
did  not  always  give  like  results. 

Clover  on  soils  poor  in  lime,  P.  P.  r)EHEKAiN  and  E.  Demoussy  {Jour.  Agr.  Prat., 
n.  .sfr.,  3  {1902),  No.  2,  pp.  40-42). — The  results  of  growing  clover  on  lime-poor  brush 
land  showed  that  the  bacteria  necessary  for  the  symbiosis  with  the  clover  plant  were 
present  in  this  soil  and  that  a  heavy  application  of  lime  gave  only  a  slight  increase 
in  yield,  while  an  application  of  garden  soil  was  very  beneficial,  but  less  so  in  the 
presence  of  much  lime.  Clover  was  also  grown  in  soil  obtained  from  Brittany,  but  in 
this  case  an  application  of  lime  and  phosphates  was  very  efficient  in  increasing  the 
growth  of  the  plant. 

Corn  culture,  J.  H.  Shepperd  and  A.  M.  Ten  Evck  {North  Dakota  Sta.  Bid.  51, 
pp.  61-102,  fig:^.  3). — This  bulletin  gives  the  results  of  experiments  in  corn  culture 
during  1900  and  1901  and  republishes  the  results  of  earlier  experiments  (E.  S.  R., 
11,  p.  331 ).  A  study  of  root  development  of  the  corn  plant  is  republished  in  abstract 
form  from  a  former  bulletin  (E.  S.  R.. ,  12,  p.  516). 

The  yields  of  23  varieties  tested  in  1900  and  of  42  varieties  tested  in  1901  are 
tabulated.  In  1900  Crossbred  Dent,  Mercer  Flint,  Squaw  Flint,  Triumph  Flint, 
Selected  Acme  Dent,  North  Dakota  White  Flint,  Crossbred  Dimpled  Dent,  and 
Northwestern  Dent  were  the  best  producing  varieties,  with  an  average  yield  of  39.1 
bu.  per  acre.  In  1901  Dawson  Crossbred  Dent,  South  Dakota  Early  White  Dent, 
Smut  Nose  Dent,  Compton  Early  Flint,  (xolden  Dent,  Triumph  Flint,  Mercer  Flint, 
and  Will  Original  Northwest  Dent  gave  the  largest  yields  of  fodder  and  ears,  the 
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average  yield  of  fodder  being  3  tons  and  1,056  lbs.  and  the  average  yield  of  ears  46.6 
bu.  per  acre.  In  the  production  of  ears  alone  the  best  yielding  varieties  in  1900  were 
Triumph,  Longfellow,  Dutton,  Mercer,  and  King  Philip.  The  proportion  of  corn  to 
cob,  as  determined  for  2  varieties  in  1901,  was  86.7  per  cent  shelled  corn  to  13.3  per 
cent  cob  for  Golden  Dent,  and  78.8  per  cent  shelled  corn  to  21.2  per  cent  cob  for 
North  Dakota  No.  100.     A  number  of  the  varieties  tested  did  not  fully  mature. 

Experiments  in  thickness  of  planting  showed  the  largest  yields  of  fodder  from 
corn  planted  in  hills  in  rows  22  in.  apart.  Drilled  corn  produced  more  fodder  than 
corn  ]ilanted  in  hills  in  rows  44  in.  apart,  Itut  the  largest  yield  of  ears  was  obtained 
from  planting  in  liiils.  Corn  sown  broadca.st  did  not  yield  as  well  as  corn  sown  in 
drills.  DrilHng  corn  6  in.  apart  in  rows  3i  ft.  apart  gave  the  best  average  total 
yield  for  two  years.  In  this  experiment  the  yield  decreased  almost  regularly  Avith 
an  increase  of  the  distance  between  the  plants  in  the  row.  Planting  6  kernels  in  a 
hill  gave  a  larger  yield  of  fodder  and  ears  than  jdanting  asmallernumber  of  kernels. 
As  to  depth  of  i)ianting,  2  and  4  in.  gave  the  best  results. 

In  1901  2  plats  of  corn  were  planted  each  week  from  May  18  to  July  2.  One  plat 
was  drilled  in  rows  6  in.  apart  and  the  other  in  rows  42  in.  apart.  It  was  found 
that  late  planting  gave  a  greater  yield  of  stalks  and  smaller  yield  of  ears  than  early 
planting.  The  corn  in  the  6-in.  drills  yielded  on  the  average  1  ton  and  620  lbs.  of 
dry  fodder  more  per  acre  than  the  wider  planting. 

The  results  of  shallow  and  deep  cultivation  were  generally  in  favor  of  shallow  cul- 
tivation. Shallow  cultivation  early  in  the  season  and  deep  cultivation  late  in  the 
season  gave  better  results  than  continuous  <leep  cultivation  or  deep  cultivation  early 
followed  by  shallow  cultivation  later  on.  Harrowing  corn  immediately  after  plant- 
ing proved  a  verj^  effective  means  of  destroying  young  weeds. 

Rotation  experiments  have  shown  that  corn  stood  next  to  potatoes  as  a  rotation 
croji  for  wheat.     Corn  also  proved  an  excellent  rotation  crop  for  Hax. 

Directions  are  given  for  preparing  corn  ground  for  wheat  or  flax  and  for  breeding, 
selecting,  and  saving  seed  corn.  The  harvesting  and  saving  of  corn  fodder  is  dis- 
cussed, and  experiments  with  the  corn  crop  in  its  relation  to  soil  moisture  are 
reviewed. 

Analyses  of  corn  Avith  reference  to  its  improvement,  J.  T.  Willard,  R.  W. 
Clothikk,  and  F.  C.  Weber  {Kanmx  Sla.  Bui.  107,  pp.  57-98). — Work  of  originating 
varieties  of  corn  richer  in  protein  has  been  in  progress  since  1898.  In  connection 
with  this  work  analyses  were  made  of  varieties,  single  ears,  and  single  kernels  to 
determine  their  nitrogen  content.  The  nitrogen  in  33  varieties  ranged  from  1.56  to 
2.26  per  cent;  in  different  ears  of  a  variety  grown  for  30  years  without  admixture  it 
ranged  from  1.53  to  2.24  per  cent,  and  in  ears  of  a  cross  originate<l  the  previous  year 
it  varied  from  1.35  to  2.22  per  cent.  The  nitrogen  content  of  single  kernels  from  the 
same  ear  varied  considerably  but  not  to  an  extent  as  great  as  among  different  ears  of 
the  same  variety.  Efforts  to  determine  a  connection  between  the  specific  gravity  of 
the  kernel  and  its  nitrogen  content  showed  that  while  there  seemed  to  be  a  tendency 
toward  a  higher  nitrogen  content  with  lower  specific  gravity,  these  factors  were  very 
irregular.  It  is  concluded  that  corn  rich  in  nitrogen  can  not  be  selected  by  means 
of  specific  gravity. 

Of  the  original  33  varieties,  21  were  selected  for  breeding  purposes.  "Each  ear 
saved  was  pollenized  by  hand,  and  all  other  fertilization  prevented.  The  crosses 
originated  in  1898  in  this  way  were  planted  in  1899,  and  each  close  fertilized.  The 
ears  obtained  that  year  were  analyzed,  and  the  next  season  those  showing  2  per  cent 
or  more  of  nitrogen  were  planted,  as  a  rule.  These  were  again  close  fertilized,  the 
crop  of  each  analyzed,  and  the  same  ones,  in  general,  planted  in  1901.  These  were 
again  close  fertilized  and  the  ears  produced  analyzed.  These  crosses  show  remark- 
ably high  percentages  of  nitrogen  ui  many  cases,  and  all  contain  2  per  cent  or  more 
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of  nitrogen  as  the  average  for  3  years.  In  12  eases  the  average  is  above  2.40  per  eent 
of  nitrogen,  or  15  per  cent  of  protein."  The  nitrogen  content  of  each  cross  is 
recorded  in  a  table. 

A  cooperative  experiment  in  connection  with  this  work  isdescril)ed,  bnt  for  various 
reasons  the  outcome  was  unsatisfactory.  The  nitrogen  content  of  commercial  seed 
corn  of  12  varieties  was  found  to  range  from  l.o9  to  1.81  per  cent.  This  is  consid- 
ered deficient. 

The  cultivation  of  maize  at  the  Cawnpore  Experiment  Station,  P.  V. 
SuBBiAH  (/)<"/;<.  Land  Records  and  Agr.,  NoHhwest.  Prot'lfurs  and  Oudh,  Bui.  16,  agr. 
ser.,  1901,  pp.  29,  pU.  6). — This  l)ulletin  gives  in  a  popular  form  brief  descriptions  of 
the  methods  of  maize  culture  as  practiced  at  the  Cawnpore  Experiment  Station,  and 
reports  tabulated  yields  obtained  during  19  years  on  plats  permanently  set  apart  for 
experiments  with  maize.  A  number  of  American  varieties  were  compared  with 
North  Indian  sorts.  The  author  concludes  that  the  American  dent  and  flint  varieties 
give  larger  yields  and  hence  are  well  adapted  for  fodder,  l>ut  that  for  the  market  the 
improvement  of  the  lighter  colored  native  maize  must  be  the  chief  resource.  The 
proportion  of  cobs  to  stalks  and  the  measurement  and  weight  of  the  cobs  are  briefly 
given  in  tables. 

The  cultivation  of  longer-stapled  cottons  at  the  Ca^wnpore  Experiment 
Station,  P.  V.  Subbiah  {Dept.  Land  Records  and  Agr.,  Northwest.  Province  and 
OudJi,  Rid.  1.'),  agr.  ser.,  1901,  pp.  40,  pis.  ,?).— This  bulletin  presents  tabulated  results 
of  experiments  in  acclimating  foreign  cottons  and  discusses  the  relative  advantages 
of  this  work  and  the  iuiprovement  of  indigenous  varieties.  These  experiments 
have  been  in  progress  since  1888.  The  results  with  American  long  staple  varieties 
of  cotton  show  that  they  can  be  successfully  grown  in  Noiih  India.  The  seed  of 
the  American  variety  was  uniformly  larger  than  the  seed  of  the  native  cottons. 
General  directions  for  the  cultivation  of  long  staple  varieties  of  cotton  in  North 
India  are  included  in  the  bulletin. 

Experience  with  cowpeas  [Rural  Neu)  Yorker,  60  [1901),  Nos.  2701,  p.  739; 
2702,  p.  755;  2703,  p.  770) . — This  article  describes  cultural  tests  with  cowpeas  con- 
ducted in  northern  States.     Satisfactory  results  are  reported. 

Modern  flax  culture  in  -western  France,  II.  Blin  {.four.  Agr.  Prat.,  n.  ser.,  2 
{1901),  Nos.  35,  pp.  270-273;  36,  jjp.  306-30S).— This  article  discusses  the  culture  of 
flax  for  fiber  as  practiced  in  the  west  of  France. 

Drotight-resistant  forage  crops  at  Highmore  {Soulh  Dakota  Sla.  Bui.  74,  pp.  16, 
Jigs.  10). — This  bulletin  is  a  report  of  progress  in  range  and  forage  experiments  at 
Highmore,  S.  Dak.,  begun  in  1899  in  cooperation  with  this  Department.  Former 
reports  have  been  previousl}'  noted  (E.  S.  R.,  13,  ])p.  240,  639).  This  report  is 
composed  mainly  of  notes  by  L.  W.  Carter,  who  was  in  charge  of  the  work.  The 
method  of  treatment  and  the  results  obtained  are  briefly  described  for  each  plat. 

Nevada  blue  grass  {I^oa  nevadens'is),  ie&iher  \mmA^.  grass  {St'ipa  viridula),  western 
wheat  grass  {Agropgron  spicatum),  and  l)rome  grass  {Bromus  inermis)  are  considered 
useful  in  range  improvement.  No  satisfactory  yield  of  hay  has  so  far  been  obtained 
from  any  of  the  perennials.  Sorghums,  corns,  and  nnllets  in  the  order  mentioned 
are  recommended  for  winter  forage.  Cultivated  rape  produced  14  tons  of  green 
fodder  per  acre.  Manuring  and  pulverizing  overstocked  prairie  lands  largely 
increased  the  yield  of  hay. 

Grass  experiments,  II.  .1.  Wheeler  and  G.  E.  Adams  {TUiode  Island  Sta.  Bui. 
82,  pp.  125-140). — The  work  here  reported  is  ni  continuation  of  experiments  pre- 
viously noted  (E.  S.  R.,  12,  p.  935).  The  treatment  of  each  series  of  plats  for  3 
successive  years,  including  1901,  together  with  the  results  obtained,  is  given. 

Three  grass  i>lats  were  treated  exactly  alike  during  the  experiments  excepting  that 
1  plat  had  received  no  nitrogen  for  11  years,  while  the  second  had  received  a  small 
dressing  and  the  third  a  large  dressing  of  nitrate  of  soda  annually  since  1892.     The 
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large  applications  of  nitrate  of  soda  yielded  much  the  greater  profit.  In  1901  the 
\alue  of  the  hay  from  the  plat  receiving  the  heavy  dressing  exceeded  the  cost  of  the 
fertilizers  by  $40.70  per  acre,  and  for  the  3  years  of  the  exi)eriments  by  $90.72.  In 
all  instances  the  use  of  a  complete  fertilizer  gave  the  best  results.  The  formula  used 
in  1901  ill  top-dressing  the  grass  consisted  of  807.5  lbs.  of  acid  phosi)hate  containing 
about  16  per  cent  of  total  phosphoric  acid,  200.5  lbs.  of  muriate  of  potash,  and  400.6 
lbs.  of  nitrate  of  soda  per  acre.  This  application  furnished  the  large  dressing  of 
nitrate  of  soda.  The  authors  believe  the  results  of  1901  to  indicate  that  an  api)lica- 
tion  of  400  to  500  lbs.  of  acid  phosphate,  250  to  300  H)s.  of  muriate  of  ])otash,  and  350 
to  400  lbs.  of  nitrate  of  soda  per  acre  would  perhaps  have  been  more  economical. 

The  original  grass  mixtures  sown  on  these  plats  in  1898  consisted  of  7h  lbs.  each  of 
common  red  clover  and  redtop  and  15  lbs.  of  timothy.  In  1900  the  plat  without 
nitrogen  contained  222  grass  stalks  per  square  foot;  the  plat  with  the  small  dressing, 
or  one-third  ration  of  nitrogen,  271,  and  the  plat  with  the  full  dressing  of  nitrogen, 
236.  During  the  last  season  of  the  experiments  the  plat  receiving  the  full  dressing 
of  nitrate  of  soda  had  the  heaviest  stand  of  timothy,  the  relative  percentages  of  tim- 
othy and  redtop  being  67  and  33  per  cent,  respectively.  The  increase  in  nitrate  of 
soda  produced  a  heavier  stand  of  timothy  and  with  it  a  larger  yield  of  hay.  This 
plat  yielded  at  the  rate  of  9,390  lbs. ,  or  4. 7  tons,  of  hay  per  acre.  "The  most  plausible 
explanatiiiii  which  has  suggested  itself  for  this  striking  result  is  the  influence  upon 
the  growth  of  the  crop  brought  about  l)y  the  soda  of  the  nitrate  of  soda,  by  virtue  of 
its  tendency  to  render  the  soil  alkaline." 

The  shrinkage  in  the  hay  from  the  full  nitrogen  plat,  after  storing  until  the  follow- 
ing February,  was  19.6  per  cent  as  compared  with  14.9  per  cent  for  the  hay  from  the 
no  nitrogen  plat  and  15.7  per  cent  for  the  plat  receiving  one-third  of  the  full  appli- 
cation of  nitrate. 

It  was  determined  by  analyses  that  1,000  lbs.  of  field-cured  hay,  free  from  clover, 
removed  from  5.6  to  5.8  lbs.  of  nitrogen,  14.7  to  16.2  lbs.  of  potash,  and  3.3  to  3.5  lbs. 
of  phosphoric  acid  from  the  soil.  The  different  analyses  of  hay  made  in  connection 
with  this  work  are  given  in  tabular  form. 

Brome  grass  and  timothy  compared,  E.  F.  Ladd  {Xortli  Dakota  Sta.  Rpt.  1901, 
pp.  13-18). — The  analyses  of  brome  grass  and  timothy,  the  samples  being  taken  from 
a  pasture,  are  compared,  and  analyses  of  brome  grass  hay,  including  an  ash  analysis, 
are  reported.  The  yields  of  forage  and  dry  matter  per  acre  for  the  two  grasses  are 
given.  These  experiments  were  in  continuation  of  work  undertaken  in  1900,  and 
the  results  of  this  season  bear  out  the  conclusions  drawn  the  year  before  and  pre- 
viously noted  (E.  S.  R.,  13,  p.  443). 

Fowl  meadoAV  grass,  L.  R.  Jones  and  A.  W.  Edson  (  Vermovt  Sta.  Rpt.  1901,  ]>p. 
237-247,  Jig.  1). — This  grass  is  described  and  discussed,  and  results  of  ex})erimentsto 
cultivate  it  conducted  from  1894  to  1901  are  reported.  It  was  found  that  from  6  to 
7  bu.  of  seed,  weighing  19  lbs.  per  measured  bushel,  may  be  ol)tained  per  acre.  The 
yields  of  hay  on  the  station  plats  were  larger  than  the  yields  on  natural  overflowed 
intervale  meadows,  which  produced  from  \\  to  2^  tons  per  acre.  The  fowl  meadow 
grass  plats  yielded  more  from  year  to  year,  while  adjacent  timothy  plats,  owing  to 
the  growth  of  sedges,  showed  a  gradual  decrease  in  yield. 

"For  sowing  in  wet  soils  a  mixture  is  recommended  which  may  in(rlude  variable 
proportions  of  redtoji,  fowl  meadow,  timothy,  and  alsike  clover.  If  the  soil  is  favor- 
able to  it  the  fowl  meadow  will  form  an  increasing  proportion  of  the  crop  until  the 
third  or  fourth  year  when  it  will  have  entirely  replaced  the  other  grasses  and  there- 
after persists."     Sowing  in  midsummer  without  a  nurse  croji  is  recommended. 

Comparative  analyses  made  at  the  station  of  the  hay  of  fowl  meadow  grass  and 
timothy  are  tabulated.  Fowl  meadow  grass  hay  is  considered  of  excellent  composi- 
tion and  reported  as  being  relished  as  well  by  stock  as  the  best  upland  hay. 

The  hop  and  its  English  varieties,  J.  Pehcival  {Jour.  Roy.  A(jr.  Soc.  England, 
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62  {1901),  pp.  07-95,  figs.  22). — This  article,  taken  from  the  author's  agricultural 
botany  (PI  S.  R.,  12,  p.  719),  treats  of  the  structure  of  the  hop  and  describes  the  most 
important  early  and  late  varieties  cultivated  in  England. 

Manuring-  mangels  {Farmers'  Gaz.,  60  {1901),  No.  45,  p.  Sll). — A  brief  note 
treating  of  the  kind  of  soil  best  adapted  to  mangel  culture  and  the  methods  of  fer- 
tilizing it. 

Test  of  various  kinds  of  oats  and  their  composition,  J.  Rpeir  and  A.  P.  Ait- 
ken  {Trans.  Highland  and  Agr.  Soc.  Scotland,  5.  ser.,  14  {1902),  pp.  263-2S3). — In 
this  experiment  new  cross-bred  varieties  were  compared  with  the  older  varieties  in 
general  cultivation  and  2  Canadian  sorts.  The  varieties  tested  were  Tartar  King, 
Tartar  King  Improved,  Hamilton,  Potato,  Longhoughton,  Goldfinder,  Waverley, 
American  Beauty,  and  Banner.  The  earliest  variety  was  Tartar  King  Improved, 
ripening  a  few  days  before  Tartar  King.  The  number  of  days  required  to  ripen  the 
different  varieties  in  1900  and  1901  is  given  in  a  table.  The  proportion  of  grain  to 
straw  for  all  varieties  in  1901  was  37  per  cent  and  63  per  cent,  respectively.  A  change 
of  seed  with  3  varieties  resulted  in  an  increase  of  13|  bu.  per  acre.  The  yields  for 
the  different  varieties,  together  with  other  data,  are  shown  in  tables.  The  analyses 
of  the  straw,  entire  grain,  husks,  and  kernels  of  the  different  varieties  in  1900  and 
1901  are  reported.  In  1901  a  long,  dry,  suimy  summer  was  favorable  to  a  good  yield 
and  the  production  of  a  heavy  grain.  The  results  are  briefly  discussed  and  the 
different  varieties  given  in  the  order  of  their  fodder  value. 

The  culture  of  oats,  L.  GRANnE.ui  {Jour.  Agr.  Prat.,  n.  ser.,  3  {1902),  No.  2,  pp. 
38-40). — The  soil,  application  of  manures,  seeding,  and  cultural  methods  in  connec- 
tion with  growing  oats  are  considered. 

Spring  seeding-  of  oats  and  barley,  L.  Grandeau  {Jour.  Agr.  Prat.,  ri.  ser.,  2 
{1001),  Xo.  52,  pp.  S13,  814;  3  {1902),  No.  1,  pp.  10,  11).— A  general  discussion  on 
seeding  oats  and  barley  and  the  subsequent  development  of  the  plants  as  affected  by 
different  conditions  of  soil  and  climate. 

Boxing  seed  potatoes,  J.  Speir  {Trans.  Highland  and  Agr.  Soc.  Scotland,  5.  ser., 
14  {1902),  jyp.  147-166,  figs.  7). — The  system  of  germinating  seed  potatoes  in  boxes  is 
considered  at  some  length,  and  trials  of  its  adaptability  to  different  districts  and  to 
late  varieties  are  reported.  The  results  of  these  trials  indicated  that  even  late  varie- 
ties may  jirofitably  be  germinated  in  boxes  before  planting.  The  total  average  gain 
for  all  tests  due  to  Ixjxing  the  seed  ]>otatoes  was  lOJ  cwt.  of  potatoes  per  acre. 

Fertilizer  experiments  with,  potatoes,  S.  IIammar  {lAmdlmannm,  12  {1901), 
No.  2,  fip.  25-27). 

Rice  grooving  in  British  Guiana  {West  Indian  Bid.,  2  {1901),  No.  4,  PP-  275- 
284). — A  series  of  discussions  concerning  rice  cultivation  in  British  Guiana. 

Sugar  beets  in  Montana  in  1901,  F.  W.  Traphagen  {Montana  Sta.  Bid.  33,  pp. 
15). — This  bulletin  reports  the  results  of  variety  tests  of  sugar  beets  at  the  station  and 
of  cooperative  culture  tests  carried  on  by  farmers  throughout  the  State.  The  general 
conditions  of  sugar-beet  culture  in  Montana  are  reviewed.  Of  the  samples  analyzed, 
a  sample  of  a  Utah  variety  was  the  richest,  containing  19.05  per  cent  of  sugar  in  the 
beet,  with  a  purity  of  85  per  cent.  Kleinwanzlebener,  Dipi)e,  and  39-:I4,  headed  the  list 
of  varieties,  with  an  average  sugar  content  in  the  beet  of  17.61  per  cent  and  a  purity 
of  87  per  cent.  The  lowest  sugar  content  in  the  beet  for  the  series  of  tests  was  13.3 
per  cent.  The  general  average  for  37  samples  of  7  different  varieties  was  16.98  per 
cent  of  sugar  in  the  beet  and  a  purity  coefficient  of  84.9. 

Beets  harvested  October  12,  19,  and  26  were  richer  than  those  harvested  September 
28  and  October  5. 

The  results  of  the  cooperative  tests  are  given  by  counties,  but  no  general  averages 
are  reported.  In  a  general  variety  test  with  Kleinwanzlebener,  Vilmorin,  and  Utah 
the  best  results  were  obtained  with  Kleinwanzlebener. 

Sugar-beet  experiments  in  Nebraska,  T.  L.  Lyon  and  A.  T.  Wiancko  {Nebraska 
Sta.  Bid.  73,  pp.  27). — Variety,  fertilizer,  and  cultural  tests  with  sugar  beets  are 
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reported.  Among  37  varietie8,  Original  Klein\vanzlel)ener  produced  the  largest 
amount  of  sugar  per  acre.  The  yield  of  beets  for  the  different  varieties  varied  from 
5.62  to  15.72  tons  per  acre  on  heavy  soil  and  from  9.54  to  15.54  tons  on  light  soil.  The 
richest  beets  were  o])tained  from  the  heavy  soil.  The  use  of  commercial  fertilizers 
did  not  increase  the  yield  sufficiently  to  warrant  their  application.  Of  the  different 
fertilizers  used,  phosphate  was  most  effective.  Cultivating  about  4  to  5  in.  deep 
gave  the  best  results  as  compared  with  cultivating  2.}  and  6  in.  deep.  The  moisture 
content  of  the  deep  and  shallow  cultivated  plats  is  shown  in  a  taljle.  "Very  deep 
cultivation  will,  late  in  the  season,  interfere  considerably  with  the  fine  lateral  roots 
of  the  beets,  but  in  this  climate  of  hot,  dry  summers  with  high  winds  the  soil 
mulch,  in  order  to  be  effective,  must  be  3  or  4  in.  thick." 

rianting  in  rows  18  in.  apart,  with  8  in.  between  plants  in  the  row,  gave  Ijetter 
results  than  planting  at  other  distances.  The  results  of  early  and  late  planting  of 
beets  were  not  altogether  conclusive,  but  the  author  believes  that  although  good  yields 
may  be  obtained  from  late  planting  the  chances  of  success  are  in  favor  of  early  plant- 
ing. Late  cultivation  injured  the  beets  and  slightly  lowered  the  sugar  content  and 
purity,  but  an  increase  in  yield  made  up  for  this  loss.  It  was  found  that  late  culti- 
vation had  been  very  effective  in  conserving  the  soil  moisture.  Comparison  of  beets 
grown  on  weedy  and  clean  ground  showed  that  weeds  may  very  materially  reduce 
the  quality  of  the  beets.  Analyses  were  made  of  a  large  number  of  samples  to  deter- 
mine the  effect  of  Avet  weather  during  the  latter  part  of  the  growing  period  on  the 
quality  of  the  beets,  and  it  was  found  that  the  percentage  of  sugar  is  rapidly  reduced, 
but  that  "unless  the  fresh  growth  is  accompanied  by  buds  upon  the  crown  there 
seems  to  be  no  real  loss  of  sugar — the  beets  seem  to  increase  in  size  and  weight  while 
the  sugar  remains  at  a  standstill."  Surface  applications  of  lime  are  reported  as 
effective  in  checking  the  Rhizoctonia  rot  and  repeated  spraying  with  Bordeaux  mix- 
ture as  preventing  leaf  spot.  The  season's  experience  showed  that  sugar  beets  are  a 
drought-resisting  crop.  The  cost  of  producing  an  acre  of  sugar  beets  is  estimated  at 
$40.74. 

Sugar-beet  investig-ations  in  1901 ,  J.  W.  Ames  ( Ohio  Sta.  Bui.  132, pp.  53-72). — 
This  bulletin  briefly  summarizes  the  results  for  1901  and  presents  them  in  detail  in 
a  series  of  tables.  The  results  of  variety  tests  in  two  different  parts  of  the  State  were 
in  favor  of  Original  Kleinwanzlebener,  sh(jwing  in  the  one  case  a  sugar  content  of 
13.6  per  cent  with  a  purity  of  82,  and  in  the  other  a  content  of  16  per  cent  of  sugar 
and  a  purity  of  88.  Of  216  samples  of  beets  grown  in  cooperative  tests,  194  came 
from  the  northern  section  of  the  State  and  22  from  the  middle  section.  The  aver- 
age results  show  a  sugar  content  of  12.8  per  cent  and  a  purity  of  81.2  per  cent  for  all 
these  samples,  and  a  sugar  content  cf  14.5  per  cent  with  a  purity  of  85  per  cent  for 
the  samples  from  the  northern  section  of  the  State,  as  compared  with  a  sugar  content 
of  11.2  per  cent  and  a  purity  of  77.5  for  the  samples  from  the  middle  section. 

Tests  were  made  with  different  combinations  of  acid  phosphate,  sulphate  of  potash, 
chlorid  of  potash,  nitrate  of  soda,  tankage,  and  barnyard  manure  as  fertilizers  for 
sugar  beets  on  yellow  and  black  sand.  On  yellow  sand  the  results  on  the  fertilized 
and  unfertilized  plats  were  practically  the  same.  On  l)lack  sand  the  use  of  acid 
phosphate  applied  alone  increased  the  yield  of  beets  by  260  lbs.  per  acre,  while  the 
combination  of  phosphoric  acid  and  potash  and  the  application  of  a  complete 
fertilizer  increased  the  yield  bj^  3,980  IVjs.  and  8,070  lbs.  per  acre,  respectively. 

Variety  tests  of  sugar  beets,  J.  J.  Vanha  {Ztschr.  Landw.  Versuchsiv.  Oesterr.,  4 
{1901),  No.  7,  pp.  779-802).— A  test  of  6  varieties  of  sugar  beets  is  reported.  The 
method  of  growing  the  beets  is  described  and  the  mechanical  and  chemical  analyses 
of  the  soil  are  given.  The  results  are  tabulated  in  detail  and  the  merits  of  the  differ- 
ent varieties  are  discussed.  This  being  the  first  year  of  the  test,  no  definite  conclu- 
sions are  drawn. 

Iiarge  and  small  seed  balls  in  sugar-beet  culture,  B.  Pkochazka  {Ztschr. 
Landir.  Versuchsiv.  Oesterr.,  4  {1901),  No.  11,  pp.  1061-1066). — The  results  of   com- 
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parative  tests  of  large  and  .small  seed  Imlls  of  the  sugar  Iteet,  c-ondiieted  ))y  different 
investigators  and  by  the  author,  are  rei^orted.  The  conclusion  drawn  from  these 
results  is  that  the  seed  balls  should  be  of  medium  size,  from  0.3  to  0.5  cm.  in  diame- 
ter, and  weighing  at  least  2.5  gm.  per  hundred. 

Breeding'  sugar  beets,  von  ROmker  {Jdhrb.  Deut.  Landw.  GeselL,  16  {1901), 
pp.  219-231). — A  review  of  the  work  of  breeding  and  improving  sugar  beets  by  dif- 
ferent investigators.  A  detailed  description  is  given  of  how  this  line  of  investigation 
is  carried  on. 

The  growth,  of  the  sugar  beet,  ().  Vibkans  [Bl.  ZucJccrriibenbau,  S  {1901),  Xos. 
20,  pp.  .10G-ol3;  21,  pj).  323-331). — The  vegetative  functions  of  the  plant  are  dis- 
cussed and  the  influences  of  different  factors  on  its  growth  are  pointed  out.  Obser- 
vations in  this  line  made  by  different  investigators  are  reviewed. 

Superphosphate  and  nitrate  of  soda  as  fertilizer  for  sugar  beets,  F.  Luhan- 
sKi  [Bl.  Zuckeiriibenbuu,  8  {1901),  Xo.  24,  pp.  370-379). — Tabulated  results  of  cooper- 
ative experiments  with  superphosphate  and  nitrate  of  soda  for  sugar  beets  are 
presented  and  briefly  discussed. 

Experiments  with  seedling  and  other  canes  at  Barbados  in  1901,  J.  P. 
d' Albuquerque  and  J.  R.  Bovell  {Imp.  Ikpt.  Ayr.  West  Indies,  Pampldel  13,  1901, 
pp.  47): — A  short  account  is  given  of  the  most  important  results  of  the  year  with 
experiments  on  selecting  seedling  and  other  canes  in  Barbados  grown  under  the 
ordinary  conditions  existing  on  the  estates  where  they  were  cultivated.  The  general 
field  characters  of  the  different  varieties  under  test  are  briefly  described  and  the 
results  obtained  with  eacli  variety  on  black  and  red  soil  are  tabulated.  Barbados 
Seedling  208,  White  Transparent,  and  Barbados  Seedling  147,  in  the  order  mentioned, 
have  given  the  best  average  results.  Barbados  Seedling  208  germinated  reaciily,  was 
generally  free  from  disease,  produced  a  juice  of  great  richness  and  purity  and  a  good 
yield  of  sugar.  This  variety  also  gave  satisfactory  results  from  plants  and  ratoons 
and  on  black  and  red  soils. 

Comparative  culture  experiments  with  various  seed  cane  varieties,  J.  D. 
KoBUs  and  J.  A.  van  Haastert  {Meded.  I'r(jefit<it.  Oust  Jani,  3.  sn\,  1901,  No.  32, 
pp.  20). — A  test  with  thirty  unnamed  varieties  of  sugar  cane  was  carried  on  to 
determine  their  quality  and  manner  of  growth  in  different  soils.  The  detailed 
results  are  given  in  tables.  Great  differences  were  found  to  exist,  some  varieties 
yielding  only  50  per  cent  as  much  as  others,  some  grew  best  on  heavy  clay,  others 
on  sand,  while  some  grew  equally  well  on  all  soils.  It  was  also  noted  that  certain 
varieties  made  the  most  rapid  growth  in  the  early  stages,  while  others  grew  most 
rapidly  during  the  latter  part  of  the  vegetative  period. — n.  m.  pieters. 

Composition  of  sugar  cane,  (i.  d'Utra  {Bui.  Agr.  Sao  Paulo,  2.  ser.,  1901,  No. 
11,  pp.  (198-722). — Analyses  of  different  varieties  of  cane  are  tabulated. 

Sugar-cane  diseases  in  Gddavari  and  Ganjam  districts,  C.  A.  Barber,  J.  W. 
Leather,  and  C.  K.  Subba  Kao  {DejtI.  land  Records  <n)d  Agr.,  Madras,  Vol.  II,  Bui. 
43,  1901,  pp.  181-210,  2)1.  1). — This  bulletin  consists  of  a  collection  of  papers  describ- 
ing the  culture  of  sugar  cane  in  the  two  districts.  Analyses  of  soils  from  the  Godti- 
vari  district  are  shown  in  a  table.  i 

The  cultivation  of  the  teasel,  L.  A.  Clinton  {Rural  New  Yorker,  60  {1901),  No. 
2703,  pp.  769,  770,  figs.  3). — A  general  discussion  on  teasel  culture. 

EflEects  of  soluble  and  insoluble  phosphate  on  the  turnip  crop,  J.  Milne 
{Trans.  Higldand  and  Agr.  Soe.  Scotland,  5.  ser.,  14  {1902),  pp.  103-105). — A  brief 
report  on  cooperative  tests  of  various  forms  of  phosphate  as  fertilizers  for  turnips  is 
presented.  The  greatest  increase  in  the  yield  was  obtained  from  the  use  of  super- 
phosphate applied  with  lime.  The  precipitation  of  the  soluble  i>hosphate  in  super- 
phosphate I  y  lime  did  not  seem  injurious  to  the  turnip  crop. 

The  adaptation  and  improvement  of  winter  wheat,  T.  L.  Lyon  {Nebraska- 
Sta.  Bui.  72,  pp.  23). — This  bulletin  reports  the  results  of  variety  tests  with  winter 
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wlirat  at  tlie  Htatiuii  and  in  different  counties  of  the  State.  Of  ll.S  varieties  tested 
duriu",'  tlie  last  5  years  Turkish  Red  and  Big  Frame  have  given  the  best  results  as  to 
hardiness  and  productiveness.  In  194  tests  of  these  2  varieties  in  1900  and  1901 
north  of  the  Platte  River  or  west  of  tlie  100th  meridian,  Turkish  Red  gave  the  better 
yields,  while  Big  Frame  was  somewhat  the  hardier.  In  all  the  tests  in  that  region 
there  were  only  19  cases  of  complete  loss  by  winterkilling.  Some  of  the  Russian 
\arieties  under  test  liave  shown  great  hardiness  and  are  considered  promising  for  the 
northern  part  of  the  State,  especially  if  they  can  be  made  to  mature  earlier. 

Large,  heavy  seed  gave  much  better  yields  than  unselected  seed.  Wheat  of  the 
same  variety  from  different  sections  of  the  country  showed  considerable  variation  in 
the  habit  of  growth,  much  to  the  disadvantage  of  seed  grown  east  of  the  Missouri 
River.  It  has  been  found  that  newly  introduced  wheats  show  a  tendency  to  adapt 
themselves  to  their  environment  after  a  lew  years,  and  this  fa(;t  is  considered  as 
hopeful  that  Nebraska-grown  seed  may  become  adapted  to  all  arable  sections  of  the 
State.  The  yields  were  nearly  jiroportional  to  the  tendency  of  early  maturity  of  the 
variety.  "Kansas-grown  seed  matured  earliest  and  yielded  best,  but  entirely  winter- 
killed when  Nebraska  and  Iowa  grown  seed  of  the  same  variety  passed  the  winter 
successfully." 

Ash  analysis  of  wheat,  E.  F.  Ladd  {North  Dakota  Sta.  Ept.  1901,  j).  IS). — An 
ash  analysis  of  a  sample  of  Fife  wheat  grown  in  the  Red  River  Valley  is  reported. 

Hybridization  of  wheat,  A.  Vilcoq  {Jour.  Agr.  Prat.,  n.  ser.,  2  {1901),  JVo.^. 
38,  pp.  367-370,  Jigs.  22;  39,  pp.  396-400,  figs.  7). — An  article  giving  some  historical 
notes  on  the  hybridization  of  wheat  and  the  methods  of  performing  the  work. 

Hybrid,  wheat  de  Massy,  A.  Dubois  {Jour.  Agr.  Prat.,  n.  ser.,  2  {1901),  No.  40, 
p.  433,  fig.  1). — A  brief  description  of  this  variety. 

Thick  V.  thin  sowing-  of  wheat  and  rye,  L.  Gkandeau  {Jour.  Agr.  Prat.,  n. 
ser.,  2  {1901),  No.  36,  pp.  29S-300). — The  results  of  tests  conducted  on  the  experi- 
ment field  at  Pare  des  Princes  are  reported.  The  varieties  of  wheat  and  rye  grown 
were  Alsace  and  Brie,  respectively.  It  is  concluded  that  sowing  for  botli  these  varie- 
ties at  about  the  rate  of  2  hectoliters  per  hectare  gives  best  results. 

Universal  nomenclature  of  wheat,  N.  A.  Cobb  {Agr.  Gaz.  New  South  Wales,  12 
{1901),  No.  12,  pp.  1614-1629,  pi.  1). — This  article  considers  nomenclature  of  varie- 
ties of  wheat  from  an  agricultural  and  commercial  point  of  view.  The  author  pre- 
sents a  colored  plate  and  a  description  of  Blount  Lambrigg  wheat  as  a  sanij^le  of  a 
series  in  which  all  varieties  of  wheat  would  be  similarly  described  and  illustrated, 
and  which  he  considers  as  the  chief  need  in  connection  with  universal  nomenclature. 

Silos  for  grain,  M.  Ringelmann  {Jour.  Aigr.  Prat.,  n.  ser.,  2  {1901),  Nos.  32, 
pp.  170-174,  fiigs.  5;  33,  pp.  210-214,  figs.  5;  36,  pp.  310-312,  fig.  i).— A  number  of 
underground  silos  formerly  used  for  storing  grain  are  described. 

HORTICULTURE. 

Experiments  on  the  employment  of  chemical  fertilizers  in  market  gar- 
dening, E.  Hegh  {Rev.  Gen.  Agron.  [Xouwff;*],  10  {1901),  No.  10,  pp.  464-475,  figs. 
8). — A  rather  extensive  series  of  cooperative  experiments  is  here  reported  on  the 
use  of  commercial  fertilizers  alone  and  as  a  supplement  to  barnyard  manure  for 
market  garden  crops.  The  experiments  were  carried  out  in  duplicate  at  10  different 
schools  in  Belgium,  and  for  2  years.  The  results  secured  are  reported  in  considerable 
detail,  and  accompanied  by  illustrations  showing  the  effects  of  the  different  manures 
on  the  growth  of  such  crops  as  cabbage,  leeks,  celery,  carrots,  chickory,  and  peas. 
The  tables  contain  data  on  a  number  of  other  vegetables  also.  Taken  as  a  whole,  the 
results  are  largely  in  favor  of  the  use  of  commercial  fertilizers  in  connection  with 
barnyard  manure  for  these  crops.  The  use  of  chemical  fertilizers  alone  resulted  in 
yields  equal  to  and  sometimes  in  excess  of  the  vields  o))tained  with  barnyard  manure 
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aloiH',  l)nt  in  no  case  was  the  use  of  either  alone  equal  to  the  yields  obtained  from 
the  two  conibined. 

Fertilizers  for  garden  crops  {Amer.  Gard.,  2)2  {1901),  No.  365,  JH)-  858,  859). — 
The  advantages  of  the  proper  use  of  commercial  fertilizers  with  certain  kinds  of 
vegetables  are  given.  The  work  is  based  on  the  report  of  Truffaut  and  Denaiffe 
(E.  S.  R.,  12,  p.  851)  and  that  reported  by  the  New  Jersey  Experiment  Station  in 
using  large  amounts  of  commercial  fertilizers  on  soils  already  very  rich  in  plant  foods 
(E.  S.  R.,  11,  p.  444). 

The  evolution  of  vegetable  culture,  W.  W.  Rawson  {Gardenimj,  10  {1901),  No. 
233,  pp.  26.5-267). — A  paper  on  this  subject  read  l)y  the  author  before  the  Massachu- 
setts Horticultural  Society.  The  vegetables  mentioneil  include  asparagus,  beans, 
beets,  cabbage,  celery,  corn,  cucumbers,  lettuce,  onions,  peas,  radish,  rhubarb, 
squash,  and  tomatoes. 

Soils  and  fertilizers  for  greenhouse  crops,  H.  J.  Patterson  and  T.  II.  White 
{Maryland  Sta.  Bid.  81,  pp.  77-96,  pis.  5). — Experiments  are  reported  on  the  prepara- 
tion of  greenhouse  soils  with  sand  and  clay  loam,  mixed  with  various  stable  manures, 
and  with  crimson  clover;  the  use  of  stable  manure  and  street  sweepings  in  the  green- 
house; transplanting  lettuce;  watering  chrysanthemums  with  fertilizers  in  solution; 
and  the  use  of  commercial  fertilizers  in  lettuce  culture. 

In  the  preparation  of  soils  for  lettuce  no  difference  in  the  results  was  noticed, 
whether  the  stable  manure  used  was  mixed  with  the  soil  in  a  bed  6  in.  deep  or  placed 
in  a  layer  2  in.  deep  at  the  bottom  of  the  bed  and  covered  over  with  4  in.  of  soil,  the 
amount  of  manure  used  l)eing  the  same  in  l)oth  cases.  Green  crimson  clover  was  suc- 
cessfully substituted  for  sod  in  the  preparation  of  composts  for  use  in  the  greenhouse. 
The  use  of  well-rotted  stable  manure  hastened  the  earliness  of  a  crop  of  lettuce  about 
10  days,  as  compared  with  unrotted  manure,  but  the  total  yield  of  lettuce  was  the 
same  in  both  cases.  Hog  manure  was  most  useful  on  light  soils.  A  compost  made 
with  cow  manure  proved  a  more  efficient  soil  for  lettuce  production  than  a  like  com- 
post made  with  horse  manure. 

Street  sweepings  has  been  found  very  efficient  and  useful  as  a  fertilizer  for  use  in 
the  greenhouse,  l)oth  on  account  of  its  manurial  value  and  its  mechanical  effects.  A 
mulch  of  street  sweepings  1  to  2  in.  deep  on  lettuce  prevented  "damping  off"  and 
kept  the  under  leaves  of  the  plants  in  a  nicer  condition  than  when  they  lay  on  the 
soil.  The  use  of  two-thirds  sweepings  and  one-third  sand  has  given  very  satisfactory 
results  as  a  soil  for  a  number  of  potted  plants.  The  sweepings  made  an  excellent 
plunging  medium  for  all  classes  of  stock  in  the  house  and  for  rubber  plants,  and  were 
valuable  as  a  substitute  for  leaf  mold  and  spent  hops.  It  is  believed  that  they  may 
also  be  used  in  place  of  cocoa  fiber,  which  is  largely  used  by  florists  in  Europe.  The 
fertilizing  value  of  fresh  and  of  well-rotted  street  sweejiings  is  given  in  the  table  below 
and  compared  with  some  other  materials  used  in  greenhouse  soils. 

C'o)nparative  analyses  of  street  siveep'mys  and  oilier  fertUizer  materials. 


Fertilizer  materials. 


Street  sweepings  (fresh) 

Street  sweepings  (well  rotted) 

Horse  manure  ( fresh ) 

Cow  manure  ( fresh  )a 

Spent  liops 

Oak  leaves 

Jadoo  fiber  b 


Per  cent. 
25.56 


48.69 
75.00 


Mineral 
matter. 


Per  cent. 
57.59 
36.40 


5.15 


Nitro- 
gen. 


Per  cent. 

0.51 

.53 

.43 

.57 

1.08 

1.00 

.76 


Potash. 


Per  cent. 
0.06 
.42 
.44 
.20 
.40 
.35 
.21 


Phos- 
phoric 
acid. 


Per  cent. 
0.27 
.32 
.29 
.31 
.31 
.20 
.56 


"Samples  from  steers  fed  in  concreted  pits  where  all  the  liquid  excrements  were  absorbed  by  the 
bedding. 
bPeat  moss  soaked  in  a  solution  of  fertilizing  materials. 
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In  a  test  of  different  methods  of  handling  lettuce,  transplanting  to  22-in.  pots  gave 
l:)etter  results  than  growing  2  in.  ai)art  in  benches  covered  2  in.  deep  with  soil. 
Experiments  with  solutions  of  cow  manure,  cow  urine,  and  of  various  other  fertilizers 
for  chrysanthemums,  indicated  that  jihosphoric  acid  was  especially  valuable  in  the 
production  of  bloom.  In  lilOOtheuse  of  600  11)S.  of  raw  bone  meal  i)er  acre  forchrys- 
anthemums  in  a  solid  bed  gave  slightly  more  satisfactory  results  than  the  same  amounts 
of  either  dissolved  South  Carolina  rock  or  slag  i>li(isphatc.  This,  it  is  thought,  is  due 
to  the  nitrogen  which  thel)one  meal  contained  and  which  contnl)uted  to  the  produc- 
tion of  a  longer  stem  and  richer  foliage.  The  following  season  equally  good  results 
were  olttained  with  all  3  fertilizers,  and  when  these  were  used  in  connection  with 
dried  l)looil  and  nuiriate  of  potash,  better  blooms,  with  stiffer  stems,  shorter  joints, 
and  heavier  dark-green  foliage  were  obtained  than  \\heii  well-rotted  stable  manure 
was  used. 

Of  a  number  of  fertilizers  used  on  lettuce  gnjwn  in  col<l  frames,  a  formula  made  uji 
of  250  lbs.  nitrate  of  soda  and  750  lbs.  <lrieil  fish  resulted  in  the  heaviest  yield. 

Veg-etable  raising-  in  greenhouses  in  the  Klin  district,  Government  Tver 
{Selsk.  Klinz.  I  Lyeauv.,  20J  {1901),  Sept.,  i>p.  o4U-'>!i.>). — The  raising  in  greenhouses 
in  the  winter  of  cucumbers,  })eans,  salad  plants,  and  radishes,  as  an  industry,  has  been 
conducted  in  the  Klin  district  for  45  years  and  forms  now  the  chief  occupation  of 
the  peasants  of  many  villages.  The  method  of  cultivation  and  the  structure  of  the 
greenhouses  are  very  imperfect,  however. 

Forcing-  lettuce,  C.  P.  Closk  (Utah  St<i.  Hit/.  7(!,  j>j>.  IL'i-lJ.',,  Jiga.  ,.-').— This  bid- 
letin  contains  the  results  of  some  ex])eriments  in  tlie  use  of  different  soils  for  forcing 
lettuce,  a  test  of  the  relative  merits  of  Grand  Rapids  and  Denver  market  varieties 
for  forcing,  and  a  test  of  the  relative  values  for  forcing  of  plants  that  appeared  first 
above  the  soil  from  seed  and  those  which  ajjpeared  one  day  later.  The  experiment 
was  repeated  4  times  on  a  small  scale,  and  the  results  are  tabulated  in  some  detail. 
They  show,  in  general,  that  leaf  mold  is  a  safe  substitute  for  rotted  sod  in  Utah  as  a 
part  of  a  mixture  in  forcing  soils  for  lettuce.  The  soil  which  contained  one  part 
leaf  mold  produced  a  15  per  cent  greater  yield  of  lettuce  than  a  similar  soil  contain- 
ing one  part  of  rotted  sod.  The  total  yield  from  Grand  Rapids  crops  secured  in 
these  tests  was  nearly  -10  per  cent  heavier  than  the  total  yield  obtained  from  the 
Denver  market  variety.  On  the  whole,  the  weight  of  the  crop  from  seeds  that 
germinated  first  was  slightly  greater  than  the  weight  of  the  crop  from  seed  which 
germinated  later.    The  advantage,  however,  is  so  slight  as  not  to  l)e  worth  considering. 

Grovring-  ■watermelons  in  the  North;  classification  of  ■watermelons,  F.  W. 
Rane  {New  Harnpsliire  Sta.  Bid.  S6,  pj).  70-107,  figs.  14)- — A  successful  method  of 
growing  watermelons  in  the  North  on  a  commercial  scale,  including  directions  for 
the  selection  of  soil  and  location,  })lanting,  cultivation,  picking,  storing,  and  market- 
ing watermelons,  and  the  enemies  affecting  them,  is  given  in  this  bulletin,  together 
■with  the  results  of  a  variety  test,  including  descriptive  notes  of  51  varieties,  and  the 
classification  of  these  varieties,  using  the  form  and  color  of  the  fruit  as  a  basis. 

A  rich,  warm,  sandy  loam  -with  a  southern  slope  is  advocated.  Planting  for 
southern  New  Hampshire  should  be  between  May  20  and  31.  Hills  10  ft.  apart 
each  way  should  be  made  18  to  24  in.  across  and  8  to  10  in.  deep.  In  the  station 
experiments  these  hills  were  first  filled  two-thirds  full  with  a  mixture  of  thoroughly 
rotted  stable  manure,  to  which  a  half  pint  of  unleached  wood  ashes,  fine  hen  manure, 
or  a  small  handful  of  phosphate  was  added.  Sufficient  soil  was  then  drawn  over 
this  and  the  whole  thoroughly  mixed  together  so  that  the  hole  was  nearly  full. 
More  soil  was  then  added,  making  the  hill  level  with  the  ground.  Ten  or  12  seed 
were  planted  in  a  circle  about  1  ft.  in  diameter  in  each  hill,  and  these  covered  i  to  § 
in.  deep  with  fresh,  moist  soil  and  pressed  down.  A  little  loose  soil  was  then  added 
to  keep  the  moisture  of  the  soil  from  evaporating. 
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The  best  sized  melon  for  either  home  or  retail  trade  in  New  Hampshire  is  one 
weighing  from  12  to  25  lbs. 

The  varieties  believed  to  be  especially  desirable  for  the  Nortli,  named  in  order  of 
merit,  are  as  follows:  Cole  Early,  Boss,  Black-Eyed  Susan,  Peerless,  Kleekley  Sweet, 
Black  Boulder,  Black  Spanish,  Phinney  Early,  Frontenac,  and  Hungarian  Honey. 

On  the  basis  of  the  color  of  the  fruit  watermelons  have  been  divided  into  the  fol- 
lowing 6  classes:  (1)  Light  green,  (2)  medium  green,  (3)  dark  green,  (4)  light 
striped,  (5)  dull  striped,  and  (6)  mottled.  Each  of  these  classes  is  again  subdivided 
into  groups  according  to  the  shape  of  the  fruit.  These  subclasses  the  author  has 
termed  types,  and  each  class  of  fruit  is  likely  to  have  3  types  according  as  the  shape 
of  the  fruit  is  (1)  round  or  oval,  (2)  oblong  or  medium,  and  (3)  long.  The  types 
are  also  classified  as  to  the  color  of  the  seeds,  wliether  light  or  dark.  The  various 
types  are  named  after  the  variety  of  watermelon  which  is  n:iost  ])rominent  in  that 
type.  Fourteen  of  these  type  groups  are  described,  and  the  varieties  of  water- 
melons belonging  to  each  noted.  The  following  table  will  indicate  the  classification 
adopted : 

C'lat<sificatio7i  of  trdtermrhms. 


Class. 

Shape  of  fruit. 

I. 
Light  green. 

II. 
Medium 
green. 

III. 
Dark  green. 

IV. 

Light 

striped. 

V. 

Dull 
striped. 

VI. 
Mottled. 

Kound  or  oval 

Oblong  or  medium. . 

Light  Icing. 

Peerless  . . 

Black  Sjianisli.. 

Cole  Early.. 

Delaware... 

Black  Eyed 
Susan. 

Pride  of 

Georgia. 

Christmas  . 

Cherokee 
Beauty. 

Nabob. 

Phinney 
Early. 

Seminole... 

Kleckley 
Sweet. 

Boss 

Muskmelons,  J.  Cr.mg  [Xeic  York  Cornell  Sta.  Bui.  200,  pj).  159-17G,  figs.  12). — 
This  is  a  popular  bulletin  giving  methods  of  commercial  muskmelon  culture  observed 
in  New  York.  The  early  crop  is  oI)tained  l)y  starting  the  plants  in  hotl)eds  or  in 
the  greenhouse.  In  the  field  the  plants  are  set  6  ft.  apart  each  way  and  manured  in 
the  hill  by  forking  in  either  liarnyard  manure  or  a  small  amount  of  connnercial  fer- 
tilizers. Sometimes,  however,  the  plants  are  grown  in  rows  5  to  7  ft.  apart  and  the 
hills  spaced  2  ft.  apart  in  the  row.  Clover  is  the  crop  commonly  used  as  the  ferti- 
lizing agent  in  the  crop  rotation.  The  packages  used  in  western  New  York  are  12-lb. 
baskets,  bushel  baskets,  and  crates.  The  12-lb.  basket  usually  holds  16  melons, 
while  the  bushel  basket  and  crate  hold  from  30  to  45  melons  each.  An  average 
sized  crate  is  9  by  11  by  22  in.  Brief  notes  are  given  on  the  insects  and  diseases 
affecting  muskmelons,  with  suggestions  for  their  control,  and  brief  descriptive  notes 
given  on  63  varieties  of  muskmelons  grown  at  the  station  in  1901. 

American  onions,  A.  R.  Gross  {Proc.  Soc.  Prom.  Agr.  ,Scl.  1001,  pp.  115-132). — 
Herewith  is  l)rought  together  a  large  amount  of  scattered  information  concerning  the 
varieties  of  onions  grown  in  America.  A  critical  key  is  given  to  the  garden  varieties 
of  Allium  ecpa,  with  a  synojisis  of  a  number  of  the  more  important  varieties.  Fifty- 
six  varieties  are  described.  Brief  notes  are  also  given  on  shallots  (^1.  ascalonicum) 
and  on  Welsh  onions  [A.  fishdosum). 

The  cooking-  quality  of  peas  and  beans  as  related  to  the  commercial  ferti- 
lizers applied  to  them,  K.  be  Vrieze  [Dent.  Landir.  Prcs.sY',  ^'<S'  {1901),  No.  S7,  pp. 
728,  729). — Attention  is  called  to  the  variation  in  the  ease  with  which  peas  and 
beans  grown  under  different  conditions  are  thoroughly  cooked  and  become  soft  and 
the  probable  cause  of  this  variation  is  discussed.  In  conclusion  the  author  states 
that  peas  which  cook  with  difliculty  are  more  common  than  beans  of  this  character. 
This  he  explains  as  due  to  the  fact  that  as  a  rule  peas  are  planted  earlier  than  beans 
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and  on  account  of  the  cold  and  moisture  in  tlie  spring  are  not  furnished  witli  suffi- 
cient nitrates  by  tlie  action  of  nitric  ferments  or  of  Bacllhis  radicicola.  He  recom- 
mends that  some  nitrate  of  soda  be  applied  to  both  peas  and  beans  at  the  time  of 
planting  to  insure  a  product  which  will  be  easy  to  cook  and  will  conscniuently  bring 
a  higher  price. 

Early  tomatoes  in  the  open  ground  (.1^'//'.  Expts.,  1  [1901),  No.  9,  pp.  215, 
216)  .—A  paper  on  this  subject  read  ))efore  the  INIinnesota  State  Horticultural  Society. 
By  sowing  tomato  seed  in  small  window  boxes  the  latter  part  of  January  and  trans- 
planting to  a  hotbed  and  the  open  ground  May  10,  the  author  was  able  to  secure  ripe 
tomatoes  l)y  June  27,  an<l  ])y  July  11  in  considerable  (juantities. 

Experiments  with  tomatoes,  B.  I).  Halsted  {Proc.  Soc.  Pru)n.  Agr.  Scl.  1901, 
pp.  58-61). — A  brief  account  is  given  of  a  number  of  mutual  crosses  between  Golden 
Sunrise,  a  yellow  variety  of  tomato,  and  Dwarf  Champion,  an  early  red  variety. 

Ginger  {Indian  Gard.atid  Plant.,  9  {1901),  iVo.  ;?5,2>. -i!-?^).— Description  of  method 
of  culture  in  South  India. 

Raising  plants  from  cuttings,  J.  W.  Coley  {Amer.  Gard.,  23  {1901),  No.  370, pp. 
56,57). — This  paper  treats  in  a  i)ractical  way  of  the  details  of  making  and  growing 
cuttings  and  i)lants. 

The  influence  of  stock  upon  scion,  J.  Bukvenkii  {Rev.  Hurt.  Bebje,  27  {1901), 
p.  257;  abs.  in  Jour.  Roy.  I  fort.  Soc.  [London],  26  {1901),  No.  2-3,  pp.  522,  523)  .—K 
general  review  is  given  of  this  whole  subject,  many  citations  of  practical  examples 
being  given. 

Selection  of  scions,  P.  Duranjj-Dassier  {Rev.  Yit.,  16  {1901),  No.  415,  pp.  59S, 
599). — Grape  scions  were  selected  from  the  base,  middle,  and  tips  of  canes  and  com- 
pared for  fruit  production.  Those  taken  from  the  middle  of  the  canes  have  thus  far 
given  slightly  the  best  yields. 

Horticultural  department,  C.  Wilson  {Montana  Sta.  Bui.  32,  pp.  53-56). — A 
brief  report  is  given  on  the  ornamental  shrubs,  shade  trees,  roses  and  other  flowers 
that  have  l)een  grown  at  the  station,  and  also  on  the  varieties  of  hardy  apples,  crabs, 
plums,  strawl)erries,  and  raspl)erries.  Of  50  deciduous  shrubs  tested  for  4  years  at 
the  station,  only  12  have  been  found  to  be  hardy,  19  are  semi-hardy,  and  19  Avorth- 
less.  The  12  varieties  of  hardy  shrubs  are  the  American,  European,  and  purple- 
leaved  barberry;  crimson  dogwood ;  white-berried  privet;  yellow-flowering  currant; 
vvliite  snowberry;  snowball;  and  various  species  of  lilac.  Russian  and  Carolina 
poplars  have  proved  especially  valual)le  shade  trees,  both  being  particularly  hardy. 
Boxelders  grown  from  seed  were  also  hardy,  as  well  as  mountain  ash.  The  maple, 
English  elder,  ash,  elm,  and  bur  oak  have  proved  worthless  under  station  conditions. 
Of  28  kinds  of  roses  tested,  only  2 — the  Persian  yellow  and  Magna  Charta — have 
been  found  hardy  enough  to  be  grown  without  covering.  Twenty  varieties  of  apples 
have  proved  hardy  and  borne  fruit.  Notes  are  given  on  4  of  these— Longfield, 
Wealthy,  Gideon,  and  Hibernal.  Eleven  crabs  have  proved  hardy  and  are  l)earing 
fruit.  Transcendant  was  one  of  the  most  satisfactory  varieties.  Of  the  many  varie- 
ties of  plums  tested,  only  one — Moldorka — has  succeeded  in  ripening  fruit.  Five 
varieties  of  strawberries  are  recommended,  viz.  Splendid,  Bisel,  Ivanhoe,  Crescent, 
and  Bederwood.  Of  the  raspl)erries  tested,  only  Marlborough,  Hansel,  and  Brandy- 
wine  have  given  satisfactory  results  under  local  conditions. 

Report  of  the  fruit  experiment  stations  in  Ontario,  L.  Woolvekton  et  al. 
[Otdarlo  Fruit  Expt.  >Sta-s.  Rpt.  1901,  pp.  64,  fig.^.  IS,  map  /).— This  report  is  similar 
in  character  to  those  of  preceding  years  (E.  S.  R.,  13,  p.  853).  Notes,  descriptions, 
and  illustrations  are  given  for  the  purpose  of  identification  of  4  additional  varieties 
of  apples,  3  of  grapes,  4  of  peaches,  and  6  of  pears,  grown  in  Ontario.  A  report  of 
the  inspection  of  the  fruit  experiment  stations  by  H.  L.  Hutt  is  included,  together 
with  general  notes  by  the  experimenters  on  the  growth  and  character  of  the  fruit 
grown  at  the  different  stations.  Ontario  has  15  fruit  experiment  stations  located  in 
different  parts  between  Georgian  Bay,  Lake  Erie,  and  the  St.  Lawrence  River. 
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Questions  of  hygiene  in  the  fruit  garden;  on  the  basis  of  investigations  of 
foreign  stations  for  the  protection  of  fruit  trees,  B.  Nalimov  {Sclxk.  Klioz.  i  Lye- 
sov.,  :iOS  [I'JOl) ,  Oct.,  p2).  1SS~J3^;  Nov.,  j)p.  ■i:i8-4^S). — Tliiw  treatise  is  a  comprehen- 
sive digest  of  the  hygienic  requirements  of  plant  life.  The  author  discusses  the 
rational  care  and  nourishing  of  cultivated  plants;  the  selection  of  hardy  varieties; 
the  diseases  of  plants  and  the  injurious  animals;  remedies  for  combating  these,  and 
the  services  of  phenology  in  the  protection  of  the  orchard.  lie  dwells  especially  on 
the  different  species  of  aphis,  the  bark  borers  (Scolytida'  and  allied  species),  the 
mold  fungi  { MoniUa fractigena,  PenicUlium  gkmcum,  Botrytin  cinerca,  etc.),  the  Acari, 
etc.  In  all  cases  the  life  of  the  insects  or  fungi  are  described  and  the  remedies  to 
combat  them  are  given. 

On  the  manuring  of  orchard  fruit  trees,  L.  Grandeau  {Rev.  Hort.  \_Paris],  73 
{1901),  No.  23,  pp.  525-521 ,  jigs.  2). — The  root  systems  of  orchard  fruit  trees  in  poor 
and  good  soil  are  discussed  and  the  method  observed  by  the  author  in  setting  trees 
in  the  poor  soil  of  Princes  Park  for  a  number  of  years  is  given.  The  method 
observed  by  the  author  is  to  dig  a  hole  for  the  tree  about  80  cm.  deep.  The  first  35 
or  40  cm.  of  the  surface  soil  is  thrown  in  a  pile  by  itself  and  intimately  mixed  with 

6  kg.  of  slag  containing  18  to  20  per  cent  phosjihoric  acid  and  5  kg.  of  kainit.  This 
mixture  is  then  put  in  the  bottom  of  the  hole  and  the  tree  set  on  top  of  it,  the  lower 
subsoil  being  used  to  till  up  the  hole.  In  the  spring  with  the  beginning  of  growth  a 
liquid  solution  of  nitrate  of  soda  is  added.  The  large  amounts  of  slag  and  kainit  used 
are  justified  by  the  author  on  account  of  the  poverty  of  the  soil  of  Princes  Park. 
The  first  cost  is  stated  to  be  about  0.6  franc  and  the  amount  believed  suthcient  to  last 

7  or  8  years.  This  method  of  setting  out  trees  has  been  followed  with  success  by  the 
author  for  the  past  10  years. 

Orchard  management,  cover  crops  in  orchards,  pruning  of  orchards,  repo'rt 
on  fruits,  S.  T.  Maynakd  and  G.  A.  Drew  {Massachusetts  /S'/o.  Bid.  82,  pp.  24,  Jigs. 
29). — This  is  a  popular  bulletin,  dealing  in  a  general  way  with  the  best  methods  to 
pursue  in  Massachusetts  in  the  culture  of  orchard  fruits.  Some  data  are  included 
on  the  growth  of  a  number  of  cover  crops  in  the  station  orchard,  but  no  conclusion 
is  drawn.  A  number  of  illustrations  are  given  showing  the  best  methods  of  prun- 
ing trees.  The  yields  obtained  in  a  test  of  31  varieties  of  strawberries,  17  of  which 
were  new  varieties,  grown  at  the  station,  are  tabulated.  The  heaviest  yields  under 
field  culture  were  made  by  Haverland,  Clyde,  Sample,  and  Gandy  Belle.  Notes 
are  also  given  on  grapes,  blackberries,  raspberries,  and  currants  grown  at  the  station. 

Orchard  notes,  W.  M.  Munson  {Maine  Sta.  Bui.  82,  pp.  <?i-9(J).— This  is  largely  a 
rei)ort  im  the  value  of  certain  hardy  Russian  and  American  sorts  of  apples  that  have 
been  grown  at  the  station  and  elsewhere  in  the  State.  Experiments  in  apple  grow- 
ing have  been  conducted  by  the  station  since  1890.  A  catalogue  is  given  of  66  of  the 
hardiest  of  the  newer  ironclad  varieties  grown,  with  notes  indicative  of  form,  color, 
size,  quality,  and  origin  of  the  fruit,  and  its  adaptability  to  the  northern  and  south- 
ern portions  of  the  State,  respectively.  Most  of  the  50  or  ]iiore  varieties  of  Russian 
apples  grown  at  the  station,  though  perfectly  hardy  and  very  productive,  are 
reported  to  be  of  poor  quality,  ripen  early,  and  drop  before  maturity.  Only  three — 
Alexander,  Longfield,  and  Yellow  Transparent — are  recommended  for  general  culture 
in  competition  with  ap})les  of  American  and  western  European  origin.  The  varie- 
ties recommended  for  the  coldest  section  of  the  State,  \\\  addition  to  those  already 
named,  are  Anisim,  Arabka,  Borsdorf,  Cross,  Green  Crimean,  Hibernal,  Koursk 
Reinette,  Pink  Anis,  Prolific  Sweeting,  Repka  Aport,  and  Russian  Gravenstein.  All 
of  these  varieties  are  described,  as  well  as  12  other  good,  hardy  varieties  of  American 
origin,  and  4  seedlings.  In  growing  fruit  for  market  the  author  recommends  that 
only  a  few  standard  sorts  be  planted. 

The  keeping  qualities  of  36  varieties,  when  placed  in  a  cold  cellar  and  examined 
from  month  to  month,  are  tabulated.     Based  on  the  data  thus  obtained,  the  author 
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states  that  "Dudley,  Haas,  and  most  of  the  Russian  varieties  are  comparatively  poor 
keepers  and  should  l)eused  before  January.  Borsdorf,  Longfieid,  Pewaukee,  Porter, 
and  Shiawassee  are  at  their  best  before  the  first  of  February,  though  keeping  well 
into  ]March.  Hurlbut,  Milding,  and  Munson  Sweet  begin  to  break  down  in  INIarch; 
the  latter  is  in  good  condition  from  October  to  this  date.  Arctic,  Bethel,  Boiken, 
Mann,  Northwestern  Greening,  Rail  Janet,  Stark,  Westfield,  and  Winesap  are  in 
prime  condition  up  to  April  1.  Munson  Sweet,  Porter,  and  vShiawassee  showed  most 
surprising  resiilts  and  indicate  that  with  care  these  sorts  may  be  kept  much  longer 
than  is  generally  supposed.  Peter,  which  became  too  soft  for  market  in  January, 
made  very  good  pies  as  late  as  the  end  of  March." 

Cross  fertilizing  of  apples,  AV.  Saunders  ( Oiitarii)  Fruit  droivem'  Assoc.  R%>t. 
1901,  pp.  34-37). — This  notes  the  efforts  being  put  forth  at  some  of  the  more 
northern  and  western  experiment  stations  in  Canada  to  secure  hardy  varieties 
of  apples.  More  than  200  of  the  hardiest  varieties  of  apples  and  crabs  have  l)een 
planted  at  Brandon  and  Indian  Head,  l)ut  none  of  them  have  produced  fruit 
except  seedlings  of  Pijnix  Ixicmta.  The  blossoms  of  this  apple  have  been  cross 
fertilized  with  pollen  from  some  of  the  hardiest  of  the  improved  varieties,  such  as 
Tetovsky,  "Wealthy,  and  Duchess,  and  also  with  pollen  of  Transcendent,  Hyslop, 
and  Orange  crabs.  The  seedlings  of  the  fruit  thus  obtained  have  been  planted. 
Thirty-six  trees  obtained  froni  these  crosses  have  fruited,  Most  of  them  have  proven 
a  great  advance  on  the  original  crab.  The  fruit  of  1  or  2  was  about  the  size  of  the 
Transcendent  crab  and  nuich  better  in  (}uality.  The  crossing  has  been  continued, 
using  20  to  25  different  varieties  of  the  hardiest  apples,  and  a  number  of  these  have 
fruited.  Altogether,  some  16  or  17  varieties  have  been  named,  and  9  have  been  of 
such  size  and  quality  as  would  warrant  their  distribution  in  small  lots  to  different 
parts  of  the  Northwest  country.  The  apples  were  small,  but  promise  to  be  of  great 
usefulness  to  people  in  those  cold  regions.  Some  of  them  make  very  good  apple 
sauce  and  all  of  tlieni  exceedingly  good  jelly. 

Why  apple  trees  fail,  E.  Walker  {Arkansas  Sia.  Bui.  71,  pp.  3J,  figs.  in). — Con- 
siderable loss  occurs  in  Arkansas  orchards  each  year  from  the  dying  of  trees.  The 
author  made  a  trip  of  inspection  among  the  apple  orchards  (if  Benton  and  Washing- 
ton counties  to  investigate,  as  far  as  possible,  the  cause.  In  a  general  way,  it  is 
stated  that  some  of  the  causes  tending  to  bring  about  the  death  of  the  trees  are  poor 
soils,  too  close  planting,  lack  of  culture,  indifferent  care  of  the  trees,  use  of  diseased 
and  poor  nursery  stock,  the  effects  of  sun  scald,  diseases,  injurious  insects,  improper 
methods  of  pruning,  over  bearing,  root  rot,  etc.  These  different  matters  are  discussed 
in  some  detail  and  correctives  pointed  out. 

An  inventory  of  apples  grown  in  Grand  Isle  County,  F.  A.AVACCiH  (  Vermont 
Sta.  Rpt.  1901,  pp.  277-313,  map  1). — A  bulletin  on  apjjle  growing  in  Grand  Isle 
County  by  the  station  has  been  previously  noted  (E.  S.  R.,  8,  p.  791).  In  the  present 
work  a  complete  inventory  of  all  apples  growing  in  the  county  has  been  made  and 
complete  descriptions  given  of  the  116  varieties.  Some  notes  are  also  given  on  the 
probable  source  from  which  most  of  the  varieties  now  grown  in  the  county  were 
obtained.  The  varieties  of  apples  now  most  extensively  grown  in  the  county  are 
Rhode  Island  Greening,  Fameuse,  Northern  Spy,  Ben  Davis,  Baldwin,  Tolman, 
Roxbury,  and  American  Golden  Russet. 

Propagation  of  plums — second  report,  F.  A.  Waugh  (  Vermont  Sta.  Rpt.  1901^ 
pp.  257-269). — This  is  the  second  report  of  the  station  on  the  growth  and  behavior 
of  5  varieties  of  plums,  representatives  of  the  Americana,  Domestica,  Japanese, 
Wildgoose,  and  Chicasaw  groups  of  plums,  respectively,  on  4  different  stocks,  viz, 
Americana,  Wayland  type,  Marianna,  and  Peach.  The  growth  of  the  toij,  tap  root, 
secondary  and  fil)rous  roots,  height  of  trees,  and  the  number  and  percentage  of  mer- 
chantable trees  on  the  different  stocks  in  the  nursery  are  noted  in  tables  of  measure- 
ments and  comparisons.     In  general,  the  results  agree  with  those  of  1899-1900  (E. 


44     .  EXPERIMETTT    STATION   RECORD. 

S.  R.,  13,  p.  555).  The  figures  given  show  that  Milton  and  Newman  are  easiest  to 
propagate,  and  Bavay,  a  variety  substituted  this  year  for  Green  Gage  of  the  Domes- 
tica  group,  used  last  year,  hardest  to  propagate.  Chabot  made  the  largest  and  cleanest 
trees.  The  highest  percentage  of  merchantable  trees  and  trees  making  the  best 
average  growth  were  produced  on  Marianna  stock,  though  the  largest  number  of 
trees  was  made  on  Wayland  stock.  Trees  produced  on  Americana  roots  appeared  to 
be  stockier  than  on  any  of  the  other  roots. 

The  growth  of  4  varieties  of  Japanese  plums,  23  of  Americana,  4  of  Nigra,  8  of 
Miner,  6  of  Wildgoose,  9  of  Chicasaw,  2  of  sand  plums,  2  of  Myrolialan,  1  of  Peach, 
and  11  of  liybrid  plums  on  Americana  stocks  during  the  past  year  from  whip  grafts 
has  been  made  a  special  stu<ly,  and  the  measurements  secured  are  tabulated.  The 
growth  made  on  this  stock  seems,  on  the  whole,  to  be  satisfactory  from  the  stand- 
point of  the  nurseryman. 

As  recorded  in  the  report  of  the  station  for  1900,  3  of  the  best  trees  from  each  of 
the  lots  of  plums  propagated  on  the  4  different  stocks — Americana,  Wayland  type, 
Marianna,  and  Peach,  as  noted  above — were  planted  out  in  the  permanent  orchard. 
Data  on  the  growth  of  these  trees  on  each  of  the  different  stocks  in  1901  are  recorded. 
They  agree  in  general  with  those  obtained  during  the  season  of  1900  (E.  S.  R.,  13, 
p.  555).  Trees  of  Milton  on  Wayland  roots  made  an  upright,  narrow,  vase  form, 
with  relatively  few  liranches;  while  on  Marianna  roots  they  were  low,  round-headed, 
and  bushy,  with  spreading  and  drooping  tojis.  The  leaves  of  the  trees  on  Marianna 
stocks  Avere  also  several  shades  darker  than  on  Wayland  roots,  and  the  twigs  were 
dark  red  instead  of  green.  This  difference  in  the  growth  of  the  tree  on  these  two 
different  stocks  is  stated  l)y  the  writer  as  being  one  of  the  most  striking  instances 
of  the  influence  of  stock  on  scion  which  he  has  ever  observed.  The  growth  of  the 
trees  on  the  different  stocks  the  second  year  in  the  orchard  indicated  that  Peach 
stock  should  be  entirely  discarded  1)y  planters  having  cliinatic  and  soil  conditions 
like  those  of  the  station.  At  the  present  time,  the  experiments  would  seem  to  indi- 
cate that  ' '  jNIarianna  is  the  l)est  all-round  stock  from  the  standpoint  of  the  orchardist — 
though  not  from  the  standp<iint  of  the  nurseryman — but  that  Americana  is  j^robably 
much  l)ettei-  for  Americanas." 

Hybrid  plums — third  report,  F.  A.  Waugh  (  Verm.fmt  Sta.  Rpt.  1001,  pp.  269- 
277). — Earlier  reports  have  dealt  with  the  hybrid  parentage  of  plums  (E.  S.  R.,  12, 
p.  239),  including  descriptions  of  a  number  of  varieties.  In  the  present  work 
descriptive  notes  are  given  on  13  new  hybrid  varieties,  some  of  which  have  not  yet 
been  put  upon  the  market,  and  further  notes  added  on  10  old  varieties. 

The  class  of  hybrid  jjlums  which  claims  the  Japanese  plum  [PrunuA  iri flora)  as  a 
parent  on  the  one  side,  and  either  the  Wildgoose  plum  (P.  hortuhina)  or  Chicasaw 
plum  (P.  angnslifnlln)  on  the  other,  has  l)een  classified  by  the  author  under  the  name 
of  the  Gonzales  group,  after  the  variety  of  this  name.  The  Gonzales  variety  is 
believed  to  come  nearer  being  representative  of  this  grouj)  in  form  of  tree,  habit  of 
growth,  character  of  fruit  and  foliage,  than  any  other  variety  in  the  group.  "This 
hybrid  group  now  numbers  so  many  promising  horticultural  varieties,  it  presents  so 
many  good  qualities,  it  offers  so  many  encouraging  possibilities  as  a  point  of  depar- 
ture for  further  hybridization,  and  it  is  otherwise  so  important  in  general  interest 
that  it  seems  necessary  to  give  it  more  careful  consideration.  The  group  is  equally 
well  marked  as  the  Wildgoose  grouji,  and  it  already  contains  more  promising  varie- 
ties. From  every  horticultural  point  of  view  it  is  more  important  than  the  Wild- 
goose  group.  These  reasons  seem  to  justify  us  in  describing  it  liy  itself  and  giving 
it  a  separate  name."  The  group  is  described  as  a  botanical  variety  of  the  Wildgoose 
plum  and  given  the  name  of  P.  liortulana  robusta. 

The  following  varieties  are  included  by  the  author  within  this  group:  Alabama, 
America,  Biconical,  Breck,  Daisy,  Dora,  Eggles,  Excelsior,  Franklin,  Georgia,  Golden, 
Gonzales,  Govalle,  Halcyon,  Juicy,  Kelsaw,  Lannix,  Louisiana,  Minnie,  Monolith, 
Nona,  Preserver,  Ragland,  Red  May,  Ruby,  Satin,  Scribner,  Watson,  Waugh,  and 
Yates. 
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Peaches  and  nectarines  {Jour.  Rmi.  Hurt.  Sor.  [Lninfon],  26  [1901),  No.  2-S,  pp. 
596-598,  fig.  l). — Tlie  ver}-  intimate  relation  existing  between  peaches  and  nectar- 
ines is  pointed  out.  Nectarines  are  sometimes  borne  on  peach  trees  and  peaches  on 
nectarine  trees.  An  ilhistration  is  given  of  a  fruit,  tliree-fourths  of  which  is  a  peach 
and  the  other  quarter  nectarine,  not  only  in  outside  apjtearance  but  also  in  flesh. 

Fruit  culture  in  Egypt,  (f.  Bonapartj:  {Jour.  Kliedir.  Agr.  Sue.  and  School  Agr., 
3  {1901),  No.  5,  pp.  210-216). — Notes  are  given  on  the  varieties  of  citrus  fruits  and 
grapes  grown  in  Egypt.  Dried  dates  form  the  chief  fruit  of  exportation.  INIethods 
of  propagating  and  cultivating  citrus  fruits  observed  in  Egypt  are  also  noted. 

Orange  culture,  picking,  and  packing,  Johnston  {Jour.  Jamaica  Agr.  Soc,  5 
{1901),  No.  12,  pp.  479-486). — Spanish  and  Jamaica  methods  of  cultivating,  picking, 
and  packing  oranges  for  market  are  contrasted.  The  author  states  that  much  more 
attention  is  given  in  Spain  to  field  culture,  picking  the  fruit,  grading,  wrapping,  and 
packing,  than  in  Jamaica. 

Bananas  under  irrigation,  H.  J.  Charles  {Jour.  Jamaica  Agr.  Soc,  5  {1901), 
No.  12,  pp.  467-476). — The  nature  and  general  culture  of  liananas,  including  irrigation, 
are  briefly  considei'ed. 

Report  on  the  cultivation  of  pineapples  and  other  products  of  Florida, 
li.  Thomson  {Jamaica  Bd.  Agr.,  1901,  pji.  15). — The  author  visited  Florida  and 
describes  the  methods  followed  there  in  growing  pineapples  under  sheds  and  in  the 
open.  The  cultural  methods  observed  with  oranges,  cassava,  mangoes,  etc.,  are  also 
reported  upon  briefly. 

Seasons  for  planting  pineapples  {Jmr.  Jamaica  Agr.  Soc.,  5  {1901),  No.  10, pp. 
405,  406). — It  is  stated  that  while  pineapples  may  be  set  out  in  Jamaica  nearly  any 
time  during  the  year,  the  best  results  are  secured  when  the  plants  are  set  in  June  and 
July  or  in  Noveml)er  and  Decendjer,  and  as  soon  after  the  "rains"  as  possible. 

Pine  cultivation  in  Jamaica,  H.  II.  Cousins  {Jour.  Jamaica  Agr.  Soc,  5  {1901), 
No.  10,  pp.  403-405) . — Some  of  the  difficulties  in  pineapple  growing  in  Jamaica  are 
pointed  out.  Drainage  is  stated  to  be  the  most  neglected  feature  of  pineapple  culti- 
vation in  Jamaica.  In  confirmation  of  this  statement  the  results  secured  on  an 
8-acre  plantation  of  pineapples  are  noted.  Four  aiTes  were  planted  on  flat  land,  2 
acres  with  1-ft.  trenches,  and  the  remainder  with  2-ft.  trenches.  The  pineajjples 
l)lanted  on  the  flat  land  died  out  entirely,  except  on  a  few  isolated  hillocks.  The  1-ft. 
trenches  sufficed  to  save  the  jilants  on  2  acres,  but  the  fruit  was  only  moderate. 
Where  the  drainage  was  2-ft.  deep  the  pineapjjles  were  a  success.  Another  mistake 
in  the  islands  is  the  use  of  too  rich  soil.  It  is  stated  that  soil  containing  30  times 
the  amount  of  plant  food  present  in  the  Florida  sands  has  been  use<l  in  some  instances, 
witli  the  result  that  the  plants  made  phenomenal  growth  of  foliage,  but  scarcely  any 
fruit.  Nine-tenths  of  the  plants  were  monstrosities.  The  fruits  consisted  of  redupli- 
cated crowns  and  in  some  cases  a  mass  of  axillary  leaf  shoots.  The  danger  in  using 
raw  organic  manures  for  fertilizing  pineapples  is  pointed  out.  The  following  pests 
have  been  noted:  ]\Iealy  bug,  pineai)])le  scale,  blight,  and  the  puccinia  disease.  In 
conclusion,  the  author  states  that  pineapples  can  be  grown  to  perfection  in  Jamaica  on 
a  large  scale  when  proper  attention  is  given  to  the  natural  requirements  of  the  plant. 

The  date-palm  tree,  G.  Bonaparte  {Jour.  Khediv.  Agr.  Soc  and  School  Agr.,  3 
{1901),  No.  6,  pp.  262-267). — Notes  are  given  on  the  use  of  the  date  palm  in  Egypt 
and  on  10  varieties  growing  there.  Methods  of  propagation,  irrigation,  and  drainage, 
cultivation  and  fertilization  of  dates  observed  thereare  also  considered,  and  mention 
made  of  some  of  the  secondary  products  of  the  date  palm  and  their  uses. 

The  "arctic"  berry  fraud,  J.  W.  Blankinship  {Montana  Sta.  Bui.  32,  pp.  41, 
42)  .■ — Attention  is  called  to  a  fruit  which  has  been  more  or  less  successfully  peddled 
throughout  the  State,  and  which  is  claimed  to  be  a  new  production  obtained  from 
crossing  a  large  number  of  different  berries  and  fruits.  The  fruit  in  question  seems 
to  be  the  white  mulberry  {Moras  alba). 

New  classifications  of  fruits,  G.  Bei.lair  {Rev.  Hort.  [Paris],  73  {1901),  No.  24, 
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pp.  566-570). — A  classification  has  1)een  made  of  the  different  varieties  of  pears 
grown  in  the  pomological  regions  of  France,  as  to  choicest  fruits,  cooking  and  show 
fruits,  market  or  local  fruits,  and  varieties  of  still  lower  qualities.  Under  each  head- 
ing an  indication  is  given  of  the  quality,  time  of  maturity,  and  character  of  the  tree 
of  the  different  varieties  coming  inider  it. 

Report  of  the  committee  on  new  fruits,  II.  L.  Hutt,  W.  T.  Macoun,  and  L. 
WooLVERTON  {Ontario  Fruit  Groivers'  As.soc.  Bpt.  1901,  pp.  i,?-17) .—Brief  descrip- 
tions are  given  of  6  new  apple  seedlings,  2  peaches,  and  1  each  of  pears,  plums,  and 
rasp})erries,  all  of  Canadian  origin. 

Old  world  contributions  to  western  orchards,  C.  E.  Bessey  {Proc.  Soc.  Prom. 
Agr.  >S'r('.  1901,  pp.  26-34). 

Spring- frosts  and.  fruit  trees,  H.  MGller-Thuegau  {Ztschr.  Pflanzenlrank.,  10 
{1900),  pp.  335-340,  figs.  3;  abs.  in  Jour.  Rag.  Hort.  Soc.  [London],  26  {1901),  No.  1, 
pp.  193,  194). ^A  study  is  here  reported  of  the  effects  of  late  spring  frosts  on  flower 
buds  of  cherries,  apricots,  peaches,  and  strawberries. 

Fruit  shipments  to  Britain,  J.  W.  Robertson  {Ontario  Fruit  Growers'  Assoc. 
Rpt.  1901,  pp.  63-75). — An  account  of  the  experiments  being  made  in  Canada  in 
shipping  orchard  fruits  to  England.  The  report  is  largely  devoted  to  methods  of 
cold  storage  ol)served. 

Coffee  culture,  A.  Hempel  {Bol.  Agr.  Sao  Paulo,  2.  ser.  {1901),  No.  12,]>p.  783-786).— 
Notes  on  coffee  culture  are  presented  in  a  popular  manner. 

Cacao  culture  and  preparation,  II.  J.  Wigman  {Teysmannia,  12  {1901),  No.  2-3, 
pp.  102-111). — The  author  describes  the  methods  of  harvesting  cacao  and  preparing 
the  beans  for  market.  The  beans  must  be  well  ripened,  but  not  overripe,  since  both 
immature  and  overripe  beans  are  of  inferior  quality.  Fruits  from  different  varieties 
must  be  kept  separate,  special  treatment  being  required  for  each  kind.  Fermenta- 
tion is  necessary  not  only  to  enable  the  |)lanter  to  remove  the  husk  from  the  bean, 
but  also  to  improve  the  quality  and  color.  The  white  seeds  of  the  Nicai'agua  cacao 
require  only  4  to  8  hours  of  fermentation  to  take  on  the  jiroper  color.  The  varieties 
whose  seeds  have  a  white  fracture  give  the  best  beans,  as  they  take  on  the  chocolate 
or  light  brown  tint  desired  in  the  trade. 

When  the  fruits  are  gathered  they  are  piled  up  and  allowed  to  remain  for  a  few 
days  before  being  taken  to  the  husking  sheds.  Here  the  outer  shell  is  removed,  and 
on  well-managed  plantations  is  disposed  of  in  such  a  way  as  to  prevent  the  possi- 
bility of  infec-ting  future  crops  with  fungus  diseases.  The  husked  beans  are  allowed 
to  lie  for  a  few  hours,  after  which  they  are  spread  in  the  sun  to  dry  for  .5  or  6  hours. 
They  are  then  raked  into  piles  to  sweat,  and  the  next  day  are  again  spread  out. 
This  process  is  repeated  until  the  beans  are  cured.  The  piles  of  fermenting  beans 
attain  a  temperature  of  100  to  120°  F.,  and  occasionally  190°  F.  is  reached.  The 
latter  is,  however,  dangerous,  for  it  has  a  very  detrimental  effect  upon  the  quality  of 
the  beans.  Frequently  red  clay,  ocher,  or  annotto  is  used  to  give  a  good  color  to 
the  cacao. — ii.  m.  pieters. 

The  culture  of  rubber  plants  in  Java,  Yersin  {Rev.  Agr.  Reunion,  7  {1901), 
No.  4,  pp.  152-160). — An  account  is  given  of  the  culture  and  growth  of  Picas  elastica 
and  JLri'd  hrasilieiisis. 

Notes  on  rubber  strip  for  grafting,  R.  B.  Rogers  {.Tour.  Rog.  J  fort.  Soc. 
[Loiulon'],  26  {1901),  No.  1,  p.  248). — Pure  rubber  strip  has  been  found  very  useful 
by  the  author  in  grafting.  The  material  used  is  the  same  as  that  employed  in 
insulating  joints  on  electric  wires,  and  can  be  bought  in  the  form  of  a  small  roll  of 
tape.  The  graft  is  cut  to  fit  the  stock  in  the  usual  way,  and  the  rubber  strip  well 
stretched  and  then  wound  around  the  joint  so  as  to  cover  the  whole  of  it  from  end 
to  end.  It  should  be  stretched  tightly  while  laying  it  on,  in  order  to  form  an  air- 
tight covering  and  hold  the  graft  firmly  in  place.  A  strip  4  to  5  in.  long  and  \  in. 
wide  is  sufficient  for  ordinary  grafts.     Rul)ber  solution  should  be  used  for  moistening 
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the  ends  to  make  them  stick.  A\'hen  old  rul)l)er  strip  was  used  it  was  found  to  jierish 
quiekly  in  the  sun.  This  was  avoided  l>y  covering  the  graft  with  raftia.  The  rafRa 
should  be  removed  as  soon  as  the  graft  unites,  in  order  not  to  form  a  harl)oring  place 
for  insects,  etc.  It  is  not  necessary  to  remove  tlie  rub])er  strip,  since  it  stretches  and 
rots  off  with  the  growth  of  the  graft. 

The  caoutchouc  tapper,  H.  C.  Praasterink  {Teysmannia,  l^i  {luoi),  No.  6,])]). 
..'53-256,  figK.  3). — The  writer  calls  attention  to  the  wasteful  methods  of  gathering 
caoutchouc  at  present  in  use.  By  these  methods  the  sap  is  not  only  wasted  or 
obtained  in  a  very  impure  state,  but  the  trees  and  vines  are  greatly  injured  or 
destroyed. 

He  has  devised  a  special  chisel,  with  concave  upper  surface  and  with  a  hole  near 
the  handle  end.  This  is  to  be  driven  into  the  tree  in  such  a  way  that  the  sap  will 
flow  down  the  chisel  to  the  hole,  to  drop  through  this  into  a  wooden  bucket.  In  a 
note  the  editors  question  the  practi(!ability  of  the  use  of  this  device  in  all  cases. — 

H.   M.   PIETERS. 

New  method  of  propagating-  gutta-percha  trees  {Indian  Gard.  and  Plant.,  9 
{1901),  No.  25,}).  432). — This  is  a  Sumatra  method,  and  consists  in  laying  down 
young  saplings,  the  size  of  a  lead  pencil  or  a  little  larger,  in  a  horizontal  position. 
When  these  make  shoots  3  or  4  in.  long  at  right  angles  io  the  stem,  the  stem  is  cut 
entirely  through  about  an  inch  on  either  side  of  the  shoot.  The  cuttings  are  then 
inserted  in  clayey  soil  and  kept  in  a  damp,  cool  place  until  rooted. 

Possibilities  of  strawberry  culture  in  the  State,  J.  W.  Blankinship  {Montana 
Stu.  Bid.  32,  p.  4-i). — It  is  stated  that  there  is  about  a  week's  difference  between  the 
opening  of  the  flowers  and  the  ripening  of  the  strawberry  fruit  for  each  successive 
elevation  of  2,000  ft.  in  Montana.  It  is  pointed  out  that  advantage  might  be  taken 
of  this  to  secure  berries  over  a  long  period  of  time. 

Culture  of  strawberries  in  the  district  of  St.  Geniez,  E.  Marre  {Prog.  Agr.  et 
]'it.  {Ed.  IJEhI),  22  {1901),  No.^.  45,  pp.  548-550;  40,  p.  577;  47,  p.  612;  50,  pp.  099- 
707,  figs.  14;  51,  pp.  734-738). — The  methods  observed  in  growing  and  marketing 
strawberries  are  given. 

Salicylic  acid,  a  normal  constituent  of  strawberries,  L.  Portes  and  A. 
Des.moilieres  {Ann.  CItim.  Analyt.,  6  {1901) ,  pp.  401-407;  Chem.  Centhl.,  1901,  II,  p. 
1360;  abs.  in  Jour.  Soc.  Chem.  Ind.,  21  {1902),  No.  3,  p.  182). — Analyses  of  several 
samj^les  of  fresh  strawberries  shows  salicylic  acid  to  bje  a  normal  constituent  of  this 
fruit  to  the  extent  of  about  1  mg.  per  kilogram. 

Notes  on  ringing  and  other  like  practices  with  table  grapes,  F.  Charmeux 
{Jour.  Soc.  Nat.  llort.  France,  4-  ser.,  2  {1901),  Dec,  p)p.  1147-1156,  fig.'<.  11).— The 
author  })ractices  ringing  of  vines  to  produce  large,  early  fruits  for  the  horticultural 
fairs.  When  strong  cord  w'as  firmly  wrapped  around  the  internode  of  a  shoot  below 
a  bunch  of  fruit  the  effect  was  practically  the  same  as  though  the  shoot  had  been 
ringed.  Like  results  were  also  obtained  when  the  node  below  the  fruit  was  twisted 
when  the  plant  was  in  full  bloom.  The  fruit  above  the  twist  grew  large  and  beauti- 
ful, but  the  shoot  thus  twisted  was  more  subject  to  the  attack  of  the  oidium. 

Fruit  forcing  under  glass,  W.  Turner  {Amer.  Gard.,  23  {1901),  A'o.s.  370,  p.  56; 
371,  p.  72). — The  growing  of  Vinifera  grapes  under  glass  is  considered.  It  is  advised 
that  the  grape  house  be  entirely  separate  from  the  plant  house  in  order  to  avoid  the 
mealy  bug.  The  early  grapery  should  be  started  with  a  night  temperature  of  45°  F., 
with  10  to  15°  higher  in  the  day  time.  The  temperature  should  be  raised  5°  every 
2  weeks  until  a  night  temperature  of  70°  is  attained.  The  vines  require  syringing  3 
times  daily  until  growth  begins,  then  once  in  the  morning  and  once  in  the  after- 
noon. When  the  vines  are  in  heavy  foliage  syringing  once  in  the  morning  is  con- 
sidered sufficient.  On  cloudy  days  no  syringing  is  required.  With  the  coloring  up 
of  the  fruit,  water  should  be  withheld.  The  border  however  should  receive  a  heavy 
watering  at  this  time  which,  in  the  author's  experience,  is  sufficient  to  mature  the 
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grapes.     The  varieties  Muscat  of  Alexandria,  Black  Hamburgh,  and  Madresfield 
Court  are  considered  the  8  best  table  grapes. 

Vine  culture  as  exemplified  at  the  Paris  Exposition,  J.  Blyth  {Jour.  Roy. 
Hort.  Soc.  [Lonilon'],  26  {1901),  No.  2-3,  pp.  42S-449)  .—This  is  largely  a  statistical 
article  showing  the  production  of  wine  in  tlie  different  countries  of  the  world  and 
giving  a  discussion  of  the  more  prominent  wine  districts  of  Europe  and  elsewhere. 

Experiments  •with,  commercial  fertilizers  on  vines,  E.  Zacharewicz  (Prog. 
Agr.  et  VH.  {Ed.  IJ FM) ,  22  {1901),  No.  46,  x>p.  568-577).— The  results  secured  in  a 
number  of  different  vineyards  where  commercial  fertilizers  were  used  are  recorded. 
Nitrate  of  soda  was  used  advantageously  in  connection  with  sulphate  of  potash  and 
superphosphate  of  lime.  The  use  of  these  three  materials  together  increased  the 
yields,  hastened  maturity,  and  improved  the  equality  of  the  wine. 

Grafting-  of  vines,  A.  Yille  {Bol.  Roy.  Soc.  Tosc.  OH.,  26  {1901),  No.  7,  p.  195;  ah.<i. 
in  Jour.  Roy.  Hort.  Son.  [Ijm.don'],  26  {1901),  No.  2-3,  pp.  551,  552).— X  description 
is  given  of  tiie  English  herbaceous  or  Lafleur  graft. 

The  propagation  and  cultivation  of  the  vine  in  South  Africa,  J.  P.  de  Waal 
{Agr.  Jour.  Cape  Good  Hope,  19  {1901),  No.  12,  pp.  770-780;  20  {1902),  No.  1, 
pp.  42-53). — An  article  on  the  establishment  and  care  of  vineyards  and  the  varieties 
best  suited  to  the  colony. 

A  native  hedge  plant,  J.  W.  Blankinship  {Montana  Sla.  Bui.  32,  pjp.  38-40). — 
This  refers  more  particularly  to  the  buffalo  berry  shrub  {ShepJierdia  argentea),  which 
has  been  fairly  successful  in  some  portions  of  tlie  State  as  a  hedge  plant.  It  is 
stated  that  the  l)erry  will  not  grow  in  the  foothills  above  3,000  ft.  altitude,  but  it  is 
thought  possible  that  the  black  and  red  haw  { Cralu'gu.'<  rocrinea  und  C.  douglam) 
may  take  its  place  in  higher  situations.  The  barberry  and  privet,  it  is  stated,  are 
perfectly  hardy  in  most  situations  below  5,000  ft. 

Some  talk  about  wild  gardens,  H.  8.  Leonard  {Jour.  Roy.  Hort.  Soc.  [London'], 
26  {1901),  No.  1,  pp.  47-67,  figii.  3). — A  suggestive  article  on  planting  wild  gardens, 
with  a  number  of  lists  of  hardy  trees,  shn;l)s,  flowers,  aquatics,  etc.,  desirable  for 
culture  in  wild  gardens. 

Production  of  double  flowers,  Douglas  {Jour.  Roy.  Hort.  Soc.  [London'],  26 
{1901),  No.  1,  pp.  A'A'AT,  A'A'A'TY). — The  author  states  that  in  growing  carnations 
for  more  than  30  years,  when  seed  from  the  best  double  flowers  were  saved  they 
produced  on  the  aA^erage  5  per  cent  of  double  flowers  as  good  as  the  parents,  12  per 
cent  single  flowers  of  every  shade  of  color,  and  83  per  cent  of  flowers  which  were 
double,  but  in  no  respect  equal  to  the  parents  in  form,  etc.  It  is  noted  that  the 
largest  amomit  of  seed  producing  double  flowered  stocks  is  obtained  from  stocks 
grown  in  pots. 

Carnation  and  dahlia  scales,  L.  Barron  {Amer.  Gard.,  22  {1901),  No.  365,  p. 
858). — The  scales  of  points  used  by  the  Carnation  and  Dahlia  Society,  of  Victoria,  in 
marketing  these  plants  are  given.  In  carnation,  the  points  are:  Color,  25;  size,  20; 
form,  15;  stem,  10;  substance,  10;  calyx,  10;  fragrance,  10.  The  dahlia  is  divided 
into  3  classes — cactus,  single,  and  fancy.  ^Vith  the  cactus  and  fancy  dahlia  the 
points  are:  Form,  2;  good  center,  2;  color  and  freshness,  2;  size,  1 — total,  7.  With 
the  single  dahlias  the  points  are:  Effective  arrangement,  1;  color  and  freshness,  I; 
form,  2;  size,  1 — total,  5. 

Ringing  chrysanthemums,  U.  P.  Hedrick  {Amer.  Florist,  17  {1901),  No.  707, 
pp.  729,  730). — In  the  author's  experiments  it  was  found  that  ringing  promotes 
earliness  and  largeness  of  blooms  in  the  chrysanthemum.  One  hundred  plants  were 
experimented  with,  a  part  of  them  l)eing  ringed  at  about  the  time  or  a  little  before 
the  buds  began  to  show  color.  A  band  of  bark  about  one-half  inch  wide  was  entirely 
removed  from  the  stem  by  the  aid  of  a  sharp  knife  just  below  the  point  where  the 
stem  was  severed  for  cut  flowers.  It  is  stated  that  the  plants  suffered  no  perceptible 
injury  from  the  ringing  in  any  respect,  not  even  wilting  in  the  slightest  degree.     In 
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addition  to  increasino;  the  size  and  hastening  the  development  of  the  blooms,  it 
was  noticed  that  the  leaves  above  the  rings  were  larger  and  greener.  From  the 
results  obtained  it  is  believed  by  the  author  "that  there  is  a  valuable  field  for  experi- 
ment by  the  florist  in  the  ringing  of  the  chrysanthemum  and  such  other  plants  as 
are  discarded  after  flowering." 

The  origin  and  development  of  the  cactus  dahlia,  C.  G.  Wyatt  {Jour.  Roy. 
Ilorl.  Soc.  [Loiulou],  26  {1901),  No.  3-3,  pp.  4'>7-477,  .%.s.  C).— The  cactus  dahlia 
{Dalilidjuarczii)  is  stated  to  have  been  introduced  into  Holland  from  Mexico  in  1872. 
The  author  does  not  believe  that  the  D.  jndrezii  is  wholly  resi)onsil)le  for  the  cactus 
dahlia  of  the  pi-esent  day. 

A  new  race  of  hybrid  alpine  irises,  ^X.  J.  Caparne  {Gard.  Chron.,  3.  so:,  30 
{1901),  No.  779,  p.  397). — This  race  has  resulted  from  hybridizing  the  dwarf  bearded 
iris  with  many  alpine  and  subalpine  species.  They  blossom  early  and  are  suitable 
for  exposed  windy  positions  as  well  as  elsewhi^re,  and  for  forcing.  The  leaves  are  3 
or  4  in.  long  at  flowering  time  and  afterwards  are  prolonged  6  or  8  in.  and  \  to  1 
in.  wide.  The  flowers  are  borne  on  stiff  succulent  stalks  4  to  8  in.  tall  and  are 
quite  large,  resembling  in  shape  the  German  iris.  The  colors  range  from  jiure  white 
to  crimson,  yellow,  and  blue. 

On  the  cultivation  of  Oncocyclus  irises,  H.  Ewbank  {Jour.  Roy.  IIorL  Soc. 
[London],  26  {1901),  No.  2-3,  pp.  314-323,  Jigs.  .5).— The  author  has  found  that  lime 
is  an  absolute  necessity  in  the  successful  culture  of  these  irises.  Other  cultural 
requirements  are  a  sunshiny  situation,  overhead  shelter  in  summer  months,  perfect 
drainage.  Arm  planting,  the  rhizomes  slightly  covered — suflScient  to  protect  them 
from  frost,  and  the  borders  should  l)e  kept  free  from  weeds  or  anything  that  obstructs 
the  light. 

On  some  experiments  in  the  cultivation  of  Oncocyclus  irises,  J.  Hooc;  {Jour. 
Roy.  Hort.  Soc.  [London],  2G  {1901),  No.  2-3,  pp.  324-326,  fig.  1) . — An  analysis  is  given 
of  the  soils  in  which  Oncocyclus  irises  grow  wild  and  of  Dutch  bull)  garden  soil.  The 
soil  in  which  the  irises  grew  naturally  contained  155.8  gm.  of  lime,  49.56  gm.  of  mag- 
nesia, 30.78  gm.  of  oxid  of  iron,  and  7.58  gm.  of  alum,  in  each  kilogram  of  soil;  while 
the  Dutch  bull)  soil  contained  but  1.84  gm.  of  lime,  0.52  gm.  of  magnesia,  5.24  gm. 
of  oxid  of  iron,  and  only  a  trace  of  alum  in  a  kilogram  of  soil.  The  much  larger 
quantity  of  lime,  magnesia,  etc.,  in  the  soils  in  which  the  irises  grow  wild  sug- 
gested a  reason  for  the  partial  failure  of  these  plants  in  Dutch  bulb  soil.  Experi- 
ments were  therefore  undertaken  in  which  increasing  amounts  of  lime  and  magnesia 
were  added  to  the  bulb  garden  soils.  It  was  found  that  when  20  kg.  of  marl  and  9 
of  magnesite  were  added  to  a  bed  of  soil  8  yds.  long  by  1  in  width,  the  irises  grew 
luxuriantly,  and  the  secret  of  their  culture  is,  therefore,  thought  to  be  solved  for  the 
soils  in  question. 

Forcing  lilac  fl.owers,  F.  van  Driessche  {Rev.  Ilort.  Beige,  27  {1901),  p.  228; 
aba.  in  Jour.  Roy.  Hort.  Soc.  [London],  26  {1901),  No.  2-3,  p.  559). — Lilac  blossoms 
were  obtained  in  August  by  removing  all  the  leaves  of  the  shoots  soon  after  the 
flower  buds  formed  in  July. 

Official  report  of  the  Conference  on  Lilies  {Jour.  Roy.  Hort.  Soc.  [Londoti],  26 
{1901),  No.  2-3,  j)p-  332-427,  figs.  52). — Herewith  is  contained  an  account  of  the 
Conference  on  Lilies,  held  at  Chiswick  July  16,  1901,  and  of  the  papers  presented  on 
that  occasion.  The  titles  and  authors  of  these  are  as  follows:  Descriptions  of  the 
New  Species  and  Principal  Varieties  of  Lily  Discovered  since  the  Publication  of  the 
Monograph  of  Elwes  (1880),  J.  G.  Baker;  Notes  on  Chinese  Lilies,  A.  Henry;  The 
Lilies  of  the  Western  United  States  and  British  Columbia,  C.  Purdy;  Dutch  Lilies, 
E.  H.  Krelage;  JJlinm  sulplmreum,  F.  W .  Seers;  Notes  on  Jyilium  medeoloides,  A. 
linger;  Lily  Diseases,  G.  Massee;  Notes  on  my  Experience  with  Lilies,  G.  F.  Wilson; 
Lilies  from  Seed,  F.  W.  Burbidge;  Lilies  in  a  Town  Garden  in  the  North,  G.  Yeld; 
Lilies  in  the  Open-air  Garden  and  Woodland,  W.  Goldring;  Lilies,  J.  C.  Ley;  Lilies 
at  Yalding,  in  Kent,  S.  Eeid;  Lilies  in  Devonshire,  G.  S.  Patey;  Experiences  in 
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Growing  Lilies,  Dr.  Bonavia;  An  Amateur's  Attempt  to  Grow  Lilies  on  Chalky  Clay, 
H.  Jonas;  Lily  Culture  Under  Glass,  R.  \V.  Wallace;  Notes  on  a  Supposed  Hybrid 
Between  L.  pardaUnam  and  L.  parryii,  J.  S.  Whall. 

Rose  Balduin,  or  Helen  Gould  {Amer.  Gard.,  23  {1901),  Xu.  370,  p.  54).— This 
rose,  wliich  has  l)een  variously  tailed  Balduin,  Helen  Gould,  Red  Kaiserin,  etc.,  has 
been  found  by  a  committee  to  be  one  and  the  same  rose,  the  proper  name  of  whit'h 
should  be  Balduin. 

Perfume  plants  {Queensland  Ayr.  Jour.,  9  {1901),  No.  5,  pp.  492-494). — Extract 
from  a  paper  by  J.  Chapelle,  read  at  the  Sixth  International  Agricultural  Congress, 
held  at  Paris  in  July,  1900.  Methods  of  hot  and  cold  extraction  of  the  i^erfume  and 
essential  oils  of  plants  are  noted,  as  well  as  the  present  condition  of  the  cultivation  of 
scent  plants  and  of  the  manufacture  of  essential  oils. 

FORESTRY. 

Forest  work  in  the  States  {Forestry  and  Irriy.,  8  {1902),  No.  4,  pp.  149,  150). — 
A  brief  review  is  given  of  the  forestry  work  being  conducted  in  the  different  States 
of  the  Union.  Thus  far  the  subject  of  forestry  has  received  legislative  recognition  in 
18  States,  and  at  present  forestry  is  being  actively  pursued  in  15  States,  as  follows: 
Connecticut,  Kansas,  Maine,  Maryland,  Michigan,  Minnesota,  New  Hampshire,  New 
Jersey,  New  York,  North  Carolina,  North  Dakota,  Oregon,  Pennsylvania,  West 
Virginia,  and  Wisconsin. 

Forests,  Arbor  Days,  and  manuring-  forest  trees,  F.  E.  H.  W.  Krichauff 
{Jour.  Roy.  ILnt.  Soc.  [Lomlori],  26  {1902),  No.  4,  pp.  790-794).— A.  discussion  is 
given  of  the  forest  area  and  production  of  the  principal  countries  of  Eurojje  and 
America,  and  the  practice  of  Arbor  Day  planting  is  commended.  Compiled  notes 
are  also  given  upon  the  value  of  the  use  of  various  fertilizers  in  forest  plantings. 
The  use  of  fertilizers  is  particularly  commended  in  nurseries.  Where  fertilizers  are 
applied  to  single  trees,  it  is  said  they  should  not  ])e  used  in  large  quantities  or  with- 
out being  well  mixed  with  the  soil. 

Teaching  forestry  at  Berea  College,  S.  C.  Mason  {Forestry  and  Irriy.,  S  {190S) , 
No.  4,  pp.  168-171,  fiys.  4) . — A  brief  outline  is  given  of  the  course  of  instruction 
offered  at  Berea  College,  in  central  Kentucky,  and  the  management  of  the  college 
forest  reserve  is  described. 

The  disabilities  attaching  to  the  planting  of  woods,  G.  Cadell  ( Trans.  High- 
land and  Ayr.  Sac.  Scotland,  5.  ser.,  14  {1902),  pp.  <S-i5).— Attention  is  called  to  a 
number  of  the  factors  which  tend  to  make  the  planting  of  forests  in  Great  Britain 
unprofitable.  Among  the  factors  mentioned  are  the  increased  cost  of  planting,  taxa- 
tion, the  low  quality  of  home-grown  timber,  scarcity  of  trained  woodsmen,  cost  of 
transportation,  etc. 

Forest  trees  for  calcareous  soils,  P.  Mouillefert  {Jour.  Ayr.  Prat.,  n.  ser.,  3 
{1902),  No.  19,  pp.  601,  602).— Attention  is  called  to  the  value  of  a  number  of  trees 
and  shrubs  for  planting  in  calcareous  soils.  The  rate  of  growth  of  a  number  of  these 
species  is  given,  as  well  as  descriptions  of  the  trees  and  suggestions  for  their  utiliza- 
tion. Among  those  mentioned  are  larches,  spruces,  yew,  Virginia  junij^er,  l)eecli, 
dogwood,  cherries,  hazel  nuts,  hornbeam,  etc. 

Exotic  conifers,  their  timber  and  value  as  an  investment,  D.  F.  Mackenzie 
(  Trans.  Iliyland  and  Ayr.  Soc.  Scotland,  5.  ser.,  14  {1902),  pp.  48-63) .-After  review- 
ing the  forest  conditions  of  Great  Britain  and  commenting  upon  the  rate  of  growth 
and  yield  of  a  number  of  exotic  conifers,  the  author  describes  in  considerable  detail 
about  2  dozen  species  of  trees,  comparing  them  with  the  Scotch  fir  taken  as  a  stand- 
ard. The  values  given  are  the  results  of  the  measurements  made  of  a  large  number 
of  trees,  and,  as  far  as  possible,  show  the  true  average  rate  of  growth  aiid  comparative 
value.     In  general,  the  timber  of  tlie  exotic  trees  is  considered  equal  if  not  superior 


FORESTRY.  51 

to  that  produced  l)y  native  species,  and  although  not  always  as  strong  this  defect  can 
be  remedied  by  proper  sylvicultural  treatment.  As  a  rule  the  timber  of  the  exotic 
species  is  more  easily  worked,  and  this  is  considered  a  decided  advantage. 

English  coppices  and  copsewoods,  J.  Nisbet  {Jour.  Bd.  Agr.  \^Londou'\,  S 
(lOOJ),  N(i.  4,  Pl>-  47'J-4S8). — In  t'ontinuatiun  of  a  previous  article  (E.  S.  R.,  13,  p. 
959)  the  author  describes  the  ti'eatment  of  English  coppices  and  copsewoods  through 
the  eighteenth  and  nineteenth  centuries.  On  account  of  improved  conditions  of 
communication,  al)olition  of  duty  on  timber,  the  use  of  chemical  extracts  for  tanning, 
the  use  of  substitutes  in  place  of  wood,  together  with  other  causes,  a  decline  in  the 
l^rofits  from  copsewoods  has  been  occasioned,  until  at  present  there  is  hardly  any 
revenue  to  be  obtained  from  such  forests  in  parts  of  England.  Where  land  is  said 
to  be  decidedly  poor  in  quality  it  is  questionable  whether  it  would  be  more  profitable 
to  work  it  as  a  simple  coppice  or  to  clear  it  gradually  and  replant  with  pines  and  firs. 

The  forests  of  Prussia,  G.  H.  MrRPiiY  {Tradesman,  47  {1902),  No.  7,  -p.  7S).— 
According  to  the  author,  20,435,499.8  acres,  or  23.7  per  cent  of  the  area  of  Prussia,  is 
occupied  by  forests  and  orchards.  The  ownership  of  the  forests  is  as  follows:  State 
property,  6,319,072  acres;  Crown  property,  178,950.8  acres;  forests  partly  owned  by 
tlie  State,  2,805.3  acres;  communal  property,  2,727,109.7  acres;  forests  owned  l)y 
institutions,  242,089  acres;  forests  owned  by  companies,  584,216.3  acres,  and  jirivate 
property,  10,381,156.5  acres. 

The  forests  are  divided  into  deciduous  and  evergreen,  the  deciduous  forests  amount- 
ing to  30.9  per  cent  of  the  total  forest  area,  while  the  evergreen  forests  amount  to 
69.1  per  cent.  The  forests  yielded  in  1900  in  wood,  tan  bark,  oziers,  etc.,  a  total  of 
868,977,586  cu.  ft.,  or  about  105.9  cu.  ft.  i)er  hectare  of  the  entire  forest  area. 

The  State  forest  nursery  at  Gosford  {Agr.  Gaz.  Neiv  South  Wales,  13  {1U02), 
No.  1,  pp.  54-58,  pis.  5). — This  nursery,  which  consists  of  65  acres,  is  maintained  l)y 
the  New  South  Wales  Government  for  the  propagation  and  distribution  of  indigenous 
and  exotic  useful  and  ornamental  trees  and  shrubs.  About  500  species,  selected 
according  to  their  adaptability,  have  been  introduced  and  are  under  cultivation. 
The  methods  of  seeding  and  transplanting  are  described  at  some  length.  The  pres- 
ent stock  of  seedlings  is  estimated  at  600,000  plants,  and  during  1900  about  45,000 
w'ere  distributed  to  nnmicipalities,  schools,  and  charitable  and  other  institutions. 

Algerian  cork  forests  {.Tour.  Bd.  Agr.  [Londoii],  8  {1902),  No.  4,  p.  539). — A 
brief  note  is  given  on  the  condition  and  output  of  the  Algerian  cork  forests.  The 
annual  production  has  ranged  from  86,000  to  100,000  cwt.  per  annum  during  the  past 
3  years.  The  cork  tree  only  becomes  profitaljle  after  having  undergone  a  i^rocess  of 
strij)ping  the  tree  of  its  virgin  bark.  After  tliis  operation  a  fresh  bark  is  growm,  the 
aggregation  of  the  annual  growth  forming  the  cork  of  commerce.  About  10  or  12 
year?  elapse  between  the  time  of  the  first  stripping  and  the  production  of  cork  of 
marketable  value.  On  account  of  the  demand  for  cork  of  greater  thickness,  the 
Algerian  Government  has  decreed  a  minimum  thickness  of  25  mm.  for  stripping  the 
bark. 

The  palm  trees  of  Brazil,  J.  G.  Branner  {Pop.  Sci.  Mo.,  GO  {1902),  No.  5,  pp. 
387-412,  figs.  25). — Descriptions  are  given  of  a  number  of  the  palm  trees  which  are 
found  in  Brazil,  and  their  economic  uses  are  described  at  some  length. 

The  Douglas  spruce  as  a  park  tree,  E.  Andre  {Rer.  Ilort.  \^Pari<],  74  {1902), 
No.  10,  pp.  225,  220,  fig.  1). — A  d(,'scription  is  given  of  a  number  of  examples  of  the 
Douglas  spruce  {Fseudotsuga  douglasii)  in  the  parks  of  Europe,  particular  attention 
being  called  to  specimens  in  Haute- Vienne.  Notes  are  given  on  the  growth  of  this 
tree  and  its  habitat  along  the  western  coast  of  this  country,  and  of  its  introduction 
into  Euroj)eaii  sylviculture. 

On  some  minor  resources  in  connection  with  forestry,  A.  K.  Myurvold 
{TIdsskr.  Norxkr  Landbr.,  8  {1901),  No.  12,  pp.  623-639). 

Frost  checks  and  wind  shakes,  E.  S.  Bruce  (  Forestrg  and  Irrlg.,  8  {1902),  No. 
4,  pp.  159-164,  figs.  5) . — The  author  attempts  to  point  out  the  relation  between  frost 
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checks  and  the  so-called  wind  shakes  which  occur  in  timber,  and  which  are  not 
generally  understood.  The  conclusion  is  reached  that  the  greater  part  of  the  so- 
called  wind  shakes  in  timber  is  in  reality  primarily  due  to  frost.  Two  forms  of  frost 
checks  are  described.  One  crosses  the  annual  rings  in  a  radial  manner  and  is  due  to 
contraction  caused  by  frost.  The  other  form,  which  is  called  expansion  checks, 
extends  in  a  circular  direction,  following  along  the  annular  rings.  The  first  form 
extends  from  the  outside  of  the  tree  inward,  while  the  expansion  checks  do  not  show 
on  the  surface  of  the  tree. 

The  use  of  anatomical  characters  in  the  identification,  of  wood,  H.  Stone 
{JVaturc,  65  {lf)02),  No.  1680,  'pp.  379,  oSO,  Jigs.  2). — The  necessity  of  some  means  of 
identifying  woods  is  commented  ujion,  and  the  attempts  of  various  authors  along 
this  line  are  indicated.  The  microscopical  characters  of  a  number  of  kinds  of  wood 
are  described,  and,  based  on  the  examination  of  wood  of  about  1,500  species,  the 
author  is  convinced  that  the  character  of  the  medullary  rays  is  the  most  constant 
feature  and  could  be  used  as  a  basis  of  an  artificial  key  for  the  determination  of  dif- 
ferent kinds  of  timber. 

Table  of  the  U.  S.  Government  forest  reserves  arranged  by  States  {Forestry 
and  Irrig.,  8  {1902),  No.  4i  P-  152). — A  tabular  summary  is  given  of  the  forest 
reserves  of  the  United  States,  their  location  and  area.  The  grand  total  amounts  to 
46,327,969  acres,  embraced  in  13  States  and  Territories,  there  being  39  reserves  at  the 
time  of  the  compilation  of  the  table. 

SEEDS— WEEDS. 

A  study  on  the  germination  and  growth  of  Leguminosae,  especially  with 
reference  to  small  and  large  seed,  ¥.  G.  Millek  and  L.  II.  I'ammel  {I'roc.  Soc. 
From.  Agr.  Sci.  1901,  pp.  133-159,  pis.  5). — Experiments  are  reported  in  which  about 
35  representatives  of  the  family  Leguminosse  were  studied,  equal  lots  of  large  and 
small  seed  being  tested.  Tabulated  results  of  the  germination  tests  are  given  and 
the  rate  of  growth  of  some  of  the  plants  is  also  shown.  While  the  number  of 
experiments  was  so  limited  as  to  hardly  warrant  generalization,  the  results  generally 
indicated  the  superior  value  of  large  seeds. 

Some  observations  concerning  the  viability  of  red  clover  seed,  S.  Hammar 
(A'.  L<m(Jt.  Akad.  JImuU.  77(Mr.,  40  (1901),  Xo.  4,  ]>i).  269-272). 

Weeds  in  general;  two  newcomers  into  Pennsylvania,  W.  A.  Buckhout 
{Fennsylvania  Sta.  Bui.  58,  pp.  8,  Jigs.  2). — A  brief  discussion  is  given  of  the  distri- 
bution and  means  for  eradication  of  weeds,  and  2  species  recently  introduced  in  the 
State  are  recorded  for  the  first  time.  These  are  the  keeled  garlic  {Allium  carinatum) 
and  the  Southern  scabious  (»S'co6(os«  awsiraZis).  The  first  species  has  quite  recently 
been  observed  in  one  county  of  the  State,  and  while  still  of  very  limited  distribution 
its  character  for  spreading  would  indicate  that  unless  attention  is  paid  to  it  it  will 
soon  spread  to  other  regions.  The  characters  of  this  plant  are  so  similar  to  those  of 
field  garlic  {Allium  vinealc)  that  the  author  believes  it  is  liable  to  jirove  a  trouble- 
some weed  over  all  the  sections  occuj)ied  by  the  last-named  species.  The  second 
new  weed  has  likewise  been  reported  from  but  a  single  station.  It  apparently  thrives 
best  on  low,  wet  grounds,  and  while  not  a  prolific  seed  producer  it  has  a  vigorous 
root  system,  by  which  it  can  spread  with  considerable  rapidity.  While  neither  of 
these  weeds  is  at  present  known  to  be  a  serious  menace,  they  should  be  looked  upon 
with  suspicion  and  eradicated  wherever  found. 

Two  weedy  plants  new  to  America,  L.  R.  Jones  and  A.  W.  Edson  (  Vermont  Sta. 
Rj)t.  1901,  pp.  255,  256). — Descripti(ins  are  given  of  the  hoary  alyssum  {Berteroa 
incanu)  and  the  tul)erous  sweet  pea  {Lathijvus  luherosus).  The  hoary  alyssum,  which 
had  not  been  previously  reported  from  the  United  States,  was  first  found  at  Burling- 
ton, Vt.     It  has  since  been  found  at  a  number  of  other  places.     The  plant  grows  to  a 
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height  of  1  or  2  ft.,  produces  seed  abundantly,  and  grows  persistently  in  grass  cut  by 
a  lawn  mower.  The  tuVjerous  sweet  pea  resembles  the  garden  sweet  pea,  except  in 
the  smaller  size  of  its  flowers.  It  has  been  under  observation  for  10  years  or  more, 
and  has  continued  to  spread  over  the  lield  where  it  was  first  noticed.  When  first 
discovered  the  land  was  in  grass,  but  has  since  been  cultivated  with  corn  and  pota- 
toes, and  is  now  reseeded,  but  the  weed  persists  in  the  field,  doubtless  owing  to  its 
root  stocks  and  tubers  which  were  not  destroyed  by  cultivation. 

The  bird  vetch  or  wild  pea,  L.  R.  Jones  and  A.  W.  Edson  (  Vermont  Sta.  Rpt. 
1001,  pp.  l^ol-:?54).— The  bird  vetch  or  wild  pea  (  Vicia  crucca)  is  frec^uently  found  in 
the  meadows  of  Vermont  and  in  some  places  is  spreading  quite  rapidly.  Wide  dif- 
ferences in  opinion  regarding  the  plant  have  been  expressed,  some  regarding  it  as  a 
desirable  forage  plant,  w'hile  others  consider  it  a  troublesome  weed.  A  brief  descrip- 
tion is  given  of  this  vetch,  and  its  value  for  pasture  and  hay  are  indicated.  F(^r  the 
purpose  of  comparison  the  following  table  has  been  prepared  in  which  the  analysis 
of  the  bird  vetch  hay  is  compared  with  that  of  red  clover  hay: 

Anah/sis  of  bird  retch  licuj. 


Original  sub- 
stance. 

Crude 
ash. 

Crude 
pro- 
tein. 

Crude 
fiber. 

Nitro- 
gen- 
free  ex- 
tract. 

Ether 
ex- 
tract. 

Nitro- 
gen. 

Phos- 
phoric 
acid. 

Potash. 

Water. 

Dry 
matter. 

Bird  vetch  hay 

Red  clover  hay  — 

P.ct. 
7.30 
15.30 

P.ct. 
92. 70 
84.70 

P.ct. 
6.33 
7.32 

P.ct. 
12. 92 
14. 52 

P.ct. 
29. 83 
29.25 

P.ct. 
48.72 
44.98 

P.ct. 
2.20 
3.90 

P.ct. 
2.  Of) 
2.33 

P.ct. 

0.42 

.45 

P.ct. 
1.90 
2.60 

The  plant  is  said  to  be  very  deceptive,  as  an  apparently  dense  growth  when  cut  for 
hay  gives  a  much  smaller  yield  than  timothy  and  much  less  than  clovers.  It  tends 
to  make  the  hay  dark  colored  and  musty,  and  is  difficult  of  handling  on  account  of 
its  growth  in  tangled  masses.  It  is  said  to  l)e  difficult  to  eradicate  from  most  soils, 
but  on  the  experiment  farm  it  was  killed  by  short  rotation  and  clean  cultivation.  On 
the  whole,  the  authors  consider  this  vetch  as  a  weed  rather  than  a  useful  plant,  and 
recommend  its  eradication. 

The  Canada  thistle  (Circium  arvense),  Samso-Lund  and  E.  Rostrup  (A'.  Norske 
VUlcmk.  ScM:.  Skr.,  1901,  pp.  ir,2). 

Killing'  weeds  with  chemicals,  L.  R.  Jones  and  A.  W.  Edson  (  Vermont  Sta.  Rpt. 
1001,  pp.  247-251). — In  continuation  of  previous  work  in  this  line,  the  authors  tested 
carbolic  acid,  an  arsenic-sal-soda  mixture,  arseniate  of  soda,  and  two  trade  prepara- 
tions— Smith's  Weed  Killer  and  Henderson's  Weed  Destroyer.  In  1900  further  trials 
were  made,  in  which  sulphuric  acid  was  tested,  as  well  as  carbolic  acid  and  sodium 
arsenate.  As  a  result  of  all  the  experiments,  which  are  summarized,  the  authors 
conclude  that  walks,  drives,  tennis  courts,  and  similar  places  can  l)e  kept  free  from 
weeds  ])y  the  use  of  chemicals.  The  relative  value  of  the  chemical  depends  upon  its 
immediate  action  as  a  herljicide  and  the  persistence  of  its  effect.  AVhen  both  of  these 
factors  Avere  considered  the  arsenical  compounds  were  found  to  be  far  superior  to  any 
other  chemicals  tried.  Of  the  arsenical  compounds  tested,  their  efficiency  in  order 
of  enumeration  is  as  follows:  Henderson's  Fluid  Weed  Destroyer,  arseniate  of  soda, 
Smith's  Weed  Killer,  and  arsenic-sal-soda  mixture.  The  chief  difference  between 
these  was  found  to  be  in  the  persistence  of  the  effect,  but  all  of  them  endured  for  a 
year  or  more.  Considering  the  efficiency  and  cost,  where  small  areas  are  to  be 
treated  and  expense  not  considered,  the  authors  would  recommend  Henderson's 
Weed  Destroyer,  since  it  is  most  convenient  and  most  efficient.  For  larger  areas, 
where  convenience  and  economy  are  considered,  the  arseniate  of  soda  is  preferred. 
For  killing  weeds  in  lawns,  where  it  is  desired  that  useful  plants  shall  occupy  the 
soil  as  soon  as  possible,  crude  carbolic  acid  is  preferred,  since  it  is  prompt  in  its  action 
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and  does  not  permanently  poison  the  soil.  Sulphuric  acid  ranks  next  to  this,  hut  is 
less  efficient.  For  destroying  the  orange  hawkweed  in  grass  lands  salt  continues  to 
be  the  best  herbicide  tested. 

On  public  measures  for  the  eradication  of  weeds  and  other  injurious  plants, 
E.  KoRSMo  {Tidsskr.  Norsfse  Lanrlhr.,  S  (1901),  Xo.  11,  jip.  o7 1-004). 

The  eradication  of  prickly  pear,  G.  V alder  {A(/r-.  Gaz.  New  South  Wale.%  IS 
{1902),  No.  1,  }>j>.  6'J-OJ,  pJ.  1). — An  account  is  given  of  experiments  conducted  on  a 
hedge  of  prickly  pear  which  had  formed  a  very  dense  growth  of  from  5  to  15  ft.  in 
width.  In  the  preliminary  experiment,  portions  of  this  hedge  were  sprayed  with  a 
sodium  arsenite  solution  and  2  trade  prei^arations,  and  powdered  sulphate  of  copper 
was  injected  into  the  fleshy  stems.  As  a  result  of  this  experiment  the  sodium  arse- 
nite was  found  to  be  much  more  efficient  than  any  of  the  others.  The  copper  sulphate 
gave  the  poorest  results,  not  completely  destroying  any  of  the  plants.  The  sprayed 
plants  all  died  to  the  roots  l)ut  in  a  few  months  fresh  shoots  were  developed.  As 
sodium  arsenite  proved  the  most  suitaVjle  of  the  remedies  ti'ied,  experiments  were 
conducted  to  ascertain  the  best  strength  of  solution.  As  a  result  of  these  experi- 
ments the  author  recommends  the  use  of  1  lb.  of  sodium  arsenite  to  10  galls,  of  water. 
This  dissolves  readily  and  is  easily  sprayed  over  the  plants.  The  best  time  for  spray- 
ing appears  to  be  when  the  plants  are  most  active,  which  is  in  spring  or  summer 
after  heavy  rains.  The  total  cost  of  materials  and  applications  is  less  than  $10  per 
acre,  even  on  very  badly  infested  land.  The  action  of  the  spray  is  rapid  and  within 
24  hours  the  plants  seem  to  be  visibly  affected.  At  the  end  of  a  week  the  fleshy 
stems  had  all  turned  brown  and  within  3  weeks  or  a  month  were  sufficiently  dry  to 
burn  readily.  The  effect  of  cutting  or  breaking  the  plants  before  spraying  was 
tested  but  found  to  be  without  any  advantage.  A  number  of  chemicals  were  injected 
into  the  basal  joints  of  the  stem  of  prickly  i)ear,  but  aside  from  a  local  disturbance 
were  without  any  appreciable  effect.  The  substances  so  employed  were  sulphuric 
acid,  carbolic  acid,  potassium  oxalate,  potassium  ferricyanid,  sodium  arsenite,  caustic 
potash,  iron  sulphate,  and  salt.  Attention  is  called  to  the  poisonous  nature  of  the 
sodium  arsenite  when  used  as  a  spray.  To  avoid  the  risk  of  poisoning,  cattle  should 
not  be  allowed  to  graze  where  the  treatment  is  being  apjilied.  After  a  week  or  10 
days  little  danger  to  stock  need  be  anticipated.  The  author  states  that  briars, 
lantana,  thistles,  and  other  weeds  can  be  treated  in  a  similar  way  to  that  recom- 
mended for  the  destruction  of  prickly  pear. 
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Crop,  orchard,  and  garden  pests,  T.  W.  Kirk  {Neiv  Zealand  Dept.  Agr.  Rpt. 
1901,  jjp.  .317-326). — A  Ijrief  report  is  given  on  a  number  of  the  more  common  dis- 
eases of  farm  crojis,  orchard  and  garden  products.  Among  the  diseases  of  orchard 
trees  a  description  is  given  of  a  disease  called  silver  blight,  wdiich  has  been  known 
for  a  number  of  years  and  which  continues  to  spread  throughout  the  country.  This 
disease  is  readily  detected  as  the  foliage,  usually  beginning  upon  a  single  shoot  or 
branch,  is  seen  to  assume  a  shiny,  silvery  appearance.  Later  other  shoots  and  branches 
may  be  attacked  or  the  disease  may  not  spread  farther.  Experiments  which  have 
been  conducted  since  1894  led  the  author  to  suggest  as  remedial  treatment  cutting  out 
of  the  affected  branches  and  burning  them  when  discovered.  There  seems  to  be  evi- 
dence that  the  disease  may  be  communicated  by  pruning  implements,  and  on  this 
account  it  is  reconmiended  that  2  knives  should  be  employed,  the  first  for  pruning 
until  the  sound  wood  is  reached,  and  the  second  to  be  used  for  cutting  off  a  portion 
of  the  sound  wood.  The  use  of  2  knives  may  be  dispensed  wath  if  the  pruning  knife 
be  sterilized  before  making  the  final  cut.  The  application  of  iron  sulphate  to  the 
roots  of  the  plants  seems  to  be  beneficial  in  improving  the  general  condition  of  the 
trees. 
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A  preliminary  note  on  the  cause  of  flax-sick  soil,  H.  L.  Bolley  {Proc.  Soc. 
Prom.  Agr.  ScL  1901,  pp.  42-46). — A  preliminary  report  is  given  on  the  cause  of  a 
disease  of  flax  which  is  designated  as  flax  sickness.  This  disease  manifests  itself 
after  a  few  years  of  continuous  cropping  to  flax,  the  soil  being  said  to  become  flax 
sick.  Investigations  of  the  soil  show  that  there  has  been  no  exhaustion  of  soil  fer- 
tility, and  further  investigations  have  shown  that  it  is  due  to  the  development  of  a 
soil  fungus,  Fumrium  lini.  The  behavior  of  the  fungus  toward  the  host  is  briefly 
described,  and  the  details  of  the  life  history  of  the  parasite  are  to  be  published  in  a 
future  station  bulletin. 

Flax  wilt  and  flax-sick  soil,  H.  L.  Bolley  {North  Dakota  Sta.  Bui.  SO,  pp.  21-60, 
figi^.  18). — A  preliminary  account  of  the  flax  wilt  is  given  above.  In  the  present 
bulletin  the  author  reviews  the  distribution  of  this  disease  and  the  various  theories 
as  to  its  cause.  At  present  it  is  reported  from  a  dozen  or  more  localities  in  North 
Dakota,  as  well  as  from  adjacent  States.  The  appearance  and  characteristics  of 
the  disease  are  described,  from  which  it  appears  that  plants  are  attacked  at  all 
ages  and  die  early  or  late  according  to  the  time  and  intensity  of  the  attack.  Young 
plants  wilt  suddenly  and  soon  decay  if  the  weather  Ijecomes  moist,  while  older  ones 
which  have  become  woody  take  on  a  sickly  yellowish  appearance,  wilt  at  the  top, 
and  slowly  die.  An  examination  of  the  roots  shows  that  the  smaller  branches  are 
dead,  as  well  as  the  lower  part  of  the  tap  root.  The  diseased  roots  have  a  character- 
istic ashen-gray  color,  and  many  of  the  mature  plants  show  the  dead  gray  tissue 
only  on  one  side  of  the  tap  root. 

A  series  of  experiments  is  reported  showing  that  soils  infested  by  the  fungus  have 
not  lost  their  fertility,  nor  accumulated  chemical  substances  which  are  detrimental 
to  the  flax,  as  has  been  frequently  claimed.  As  previously  stated,  the  cause  of  this 
disease  is  a  fungus  jjarasite,  to  which  the  name  Fusarium  lini  is  given.  The  life  his- 
tory of  the  fungus  so  far  as  known  is  described,  and  it  is  said  that  while  living  nor- 
mally as  a  saprophyte  it  attacks  the  flax  through  the  young  tissues  of  the  seed, 
leaves,  stem,  or  roots.  The  means  of  spreading  the  disease  were  investigated,  and  it 
was  lound  that  it  can  be  readily  introduced  by  particles  of  soil,  dirty  implements, 
through  seed,  etc. 

Experiments  were  conducted  to  ascertain  means  for  seed  treatment,  from  which  it 
was  found  that  the  seed  could  be  advantageously  treated  with  a  formalin  solution  of 
1  part  to  330  parts  of  water.  A  number  of  other  chemicals  were  tested,  and  among 
them  copper  sulphate  and  corrosive  sublimate  proved  effective,  but  possessed  no 
advantage  over  the  formaldehyde  treatment. 

In  treating  flaxseed  the  author  calls  attention  to  the  necessity  for  having  the  seed 
thoroughly  cleaned  before  treatment,  and  applying  the  solution  evenly  and  only 
enough  to  dampen  the  surface  of  the  seeds,  after  which  they  should  be  thoroughly 
stirred  and  dried  immediately.  From  the  author's  investigations  there  seems  to  be 
little  possibility  of  finding  any  substance  which  would  destroy  the  fungus  in  the  soil 
without  injuring  the  germinating  crop.  On  this  account  crop  rotation  seems  to  offer 
the  best  solution  of  soil  treatment. 

Potato  diseases  and  their  remedies,  L.  R.  Jones  and  A.  W.  Edson  ( Vermont 
Sta.  Rpt.  1901,  pp.  227-235). — The  authors  report  on  experiments  for  the  control  of 
potato  blights  as  they  occurred  in  1900,  and  potato-scab  experiments  of  1901.  The 
summer  of  1900  is  said  to  have  been  unfavorable  to  the  development  of  the  fungus. 
There  was  a  considerable  amount  of  early  blight,  but  the  late  blight  and  dry  rot  were 
almost  entirely  absent  from  the  station  fields.  This  is  attributed  to  the  use  of  clean 
seed  and  spraying.  In  the  spraying  experiments  the  efficiency  of  several  fungicides 
and  their  use  at  different  dates  was  tested.  Standard  Bordeaux  mixture  and  2  trade 
compounds,  known  as  Boxal  and  Bodo,  were  tested.  The  Bordeaux  mixture  to 
which  Paris  green  was  added  gave  the  l)est  results.  Rows  of  potatoes  which  were 
sprayed  twice  with  this  mixture  yielded  at  the  rate  of  285  bu.,  and  gave  an  increase 

5301— No.  1—02 5 


56  EXPERIMENT    STATION    EECUKD. 

of  about  60  bu.  over  the  yield  from  control  rows.  The  fungicide  known  an  Bodo 
compared  favorably  with  standard  Bordeaux  mixture,  while  the  third  was  not  as 
eflScient  as  either  of  these  two.  Boxal  is  primarily  an  insecticide  and  was  not  used 
early  enough  to  compare  its  merits  with  those  of  Paris  green. 

The  relative  value  of  applications  at  different  dates  was  tested,  the  sprayings  being 
made  July  2  and  16  and  August  4  and  23.  No  difference  was  observed  in  any  of  the 
rows  until  after  the  third  spraying.  Soon  after  this  time  those  plants  which  did  not 
receive  the  application  of  August  4  were  l)adly  affected  by  tip  burn,  and  the  stems  of 
many  died.  The  fourth  spraying  did  not  appear  to  make  much  difference  in  the 
character  of  the  foliage.  Those  plants  that  had  received  only  the  first  and  second 
sprayings  were  severely  affected  by  disease,  and  those  which  received  the  third 
application  continued  to  thrive  whether  they  received  the  fourth  application  or  not. 
The  greatest  yield  obtained  was  from  the  plants  receiving  the  four  applications. 

In  the  experiments  with  potato  scab  the  seed  was  disinfected  with  corrosive-sub- 
limate solution,  formalin,  formaldehyde  gas,  formalin  vapor,  sulphur  fumes,  sulphur, 
and  bran,  the  latter  being  used  at  the  request  of  several  potato  growers,  it  having 
been  stated  that  trials  where  bran  were  used  showed  that  it  not  only  served  to  pre- 
vent seal),  but  at  the  same  time  was  a  good  fertilizer.  The  results  of  the  different 
treatments  are  shown,  from  which  it  is  apparent  that  the  corrosive-sublimate  solu- 
tion and  the  formalin  solution  were  both  practically  successful  in  preventing  scab 
and  were  of  about  equal  value.  AVhen  the  ease  of  application  of  the  formalin  solu- 
tion and  the  poisonous  nature  of  the  corrosive  sublimate  are  considered,  the  former 
is  preferred.  None  of  the  other  applications  were  of  practical  success.  The  sulphur 
gas  and  formalin  gas,  which  were  both  considered  promising  in  the  previous  year's 
work,  are  considered  without  practical  value  and  cannot  be  recommended  for  field 
use.  The  formalin  vapor  and  wheat  bran  were  so  evidently  valueless  as  to  deserve 
no  further  trial. 

Diseases  of  sugar  cane  in  Bengal,  A.  T.  (tage  {Agr.  Ledger,  1901,  No.  5  {Crop 
Disease  and  Pest  Ser.,  No.  5),  pp.  71-96,  pi.  1). — A  report  is  given  of  an  examination 
of  a  large  series  of  diseased  sugar  canes  which  had  been  collected  from  a  number  of 
different  regions.  Of  79  sets  examined,  10  were  affected  with  the  fungus  CoUetotri- 
chum  falcatum  alone,  7  were  infested  with  the  beetle  D'moderns  minutus,  while  the 
remainder  showed  both  fungus  and  beetle  associated  in  the  destruction  of  the  cane. 
The  percentage  of  disease  observed  varied  from  1  to  75  per  cent,  with  an  average  of 
about  23.5  per  cent.  The  author  is  inclined  to  believe  that  the  beetle  is  more 
destructive  to  cane  than  the  fungus. 

The  dying  of  the  cane  in  the  fertilizer  test  garden,  J.  D.  Kobus  {Meded. 
Proefstat.  Ooost  Java,  3.  ser.,  1901,  No.  30,  pp.  11).— The  object  of  this  experiment  was 
to  determine  whether  any  connection  exists  between  fertilizers  and  root  rot.  Plats 
were  fertilized  with  sulphate  of  ammonia,  stal)le  manure,  sulphate  (jf  annnonia  and 
stable  manure,  and  with  various  native  fertilizers  made  from  Arachis,  Ricinus,  and 
Eriodendron.  These  fertilizers  are  highly  nitrogenous,  containing,  respectively,  6.1, 
5.2,  and  4.6  per  cent  nitrogen. 

"When  root  rot  made  its  appearance,  the  plants  on  the  stalile  manure  and  sulphate 
of  ammonia  plats  were  first  and  most  affected.  These  plants  sent  ujj  many  more 
shoots  than  those  on  the  other  plats,  l)ut  owing  to  the  disease  the  total  product  of 
these  plats,  was  but  slightly  greater  than  that  of  the  others.  The  sugar  content 
of  the  sap  was  markedly  less  on  these  plats  than  on  those  fertilized  wath  sulphate  of 
ammonia  alone.  It  appears  from  the  above  that  the  application  of  large  amounts  of 
organic  matter  increases  the  tendency  toward  root  rot,  and  the  author  offers  a  hypo- 
thesis to  account  for  this  phenomenon.  He  observed  that  the  plats  near  flowing 
water  were  more  free  from  the  disease  than  others,  although  no  material  difference 
could  be  detected  either  in  the  moisture  content  or  in  the  amounts  of  organic  matter 
present.     He  concludes,  therefore,  that  the  organic  matter  in  decaying  draws  heavily 
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upon  tlie  oxygen  in  the  noil,  and  tliat  the  rooty,  first  stimulated  into  great  activity  by 
the  sulphate  of  ammonia,  are  deprived  of  the  aVnindant  sujiply  of  oxygen  necessary 
for  their  health.  When  running  water  is  near,  the  oxygen  is  renewed  from  the 
fresh  water,  and  it  is  the  oxygen  rather  than  the  moisture  that  is  beneficial. — h.  m. 

PIETERS. 

Beet-root  tumor,  M.  C.  Cooke  {Jour.  Roy.  Hort.  Soc.  [^Londoii],  26  {1901),  No.  1, 
j)p.  XLV,  XL  VI). — The  presence  of  globose  tumors  of  about  the  size  of  an  orange, 
on  the  side  of  beets,  attached  to  the  root  by  a  narrow  neck,  is  reported.  When  cut, 
the  substance  of  the  tumor  seems  to  be  not  unlike  that  of  the  root.  It  is  believed  to 
be  caused  by  the  fungus  (Edomyces  leproides.  Hitherto  reported  from  North  Africa, 
it  now  is  known  to  occur  in  England.  So  far  there  has  been  no  production  of  spores, 
and  it  is  thought  that  this  may  be  due  to  the  effect  of  climatic  conditions  arresting 
the  growth. 

Disease  in  turnips  and  swedes,  R.  S.  MacDougall  ( lYons.  Hirjldand  and.  Agr. 
Soc  Scotland,  5.  ser.,  14  {1902),  pp.  244-263,  figs.  6).— In  August,  1900,  the  author's 
attention  was  called  to  a  disease  of  turnips  and  swedes  that  was  proving  very 
destructive  in  the  south  of  England.  Upon  examination  it  was  found  to  be  due  to 
bacteria  {Pseudomonas  destructans) ,  the  disease  being  the  same  as  that  previously 
described  (E.  S.  R.,  13,  p.  467).  The  effect  produced  by  the  organism  is  described 
at  considerable  length.  The  organism  was  isolated  and  cultivated  through  various 
media,  and  by  inoculation  proved  to  be  the  cause  of  the  disease.  As  possible  means 
of  combating  this  rot  the  author  recommends  the  destruction  of  diseased  jilants, 
lengthening  the  period  of  rotation,  and  rendering  the  conditions  as  favorable  for 
crop  ])roduction  as  possiljlc 

The  destruction  of  cell  walls  by  bacteria,  E.  F.  Smith  {Ahs.  in  Science,  n.  ncr., 
15  {1902),  No.  376,  p.  405). — Experiments  are  reported  in  which  the  destruction  of 
the  inner  tissues  of  the  turnip  by  the  organism  Pseudomonas  campestris  is  shown.  A 
study  of  diseased  tissue  shows  that  the  bacterial  masses  occupy  a  considerable  pro- 
portion of  the  host  when  in  advanced  stages  of  destruction,  and  cavities  are  formed 
by  the  solution  of  cell  walls,  some  of  them  representing  places  formerly  occupied  by 
hundreds  of  cells.  The  cells  are  crowded  apart  by  the  growth  of  bacteria,  the  mid- 
dle lamella  first  disappearing,  but  in  a  short  time  the  cell  walls  become  very  faint  in 
outline  and  finally  disai)pear. 

Formalin  treatment  for  grain  smuts,  R.  S.  Shaw  {Montana  Sta.  Bid.  32,  pp. 
25,  26). — A  brief  report  is  given  of  results  of  3  years'  work  with  formalin  for  the 
prevention  of  smuts  of  wheat,  oats,  and  barley.  Formalin  has  proved  more  easily 
applied  and  more  efficient  than  any  other  fungicide  tested.  It  is  used  upon  the  seed 
grain  at  the  rate  of  1  pt.  of  formalin  to  40  galls,  of  water.  The  seed  may  be  treated 
either  by  dipping  in  the  solution  or  sprinkling  over  piles  of  seed,  the  grain  to  be 
well  stirred  to  iiici-ease  the  thoroughness  of  application. 

Concerning  the  parasitism  of  Botryosporium,  V.  Pegliox  {Ztschr.  Pflanzen- 
krauL,  11  {1901),  No.  2-3,  pp.  89-92). — The  author  reports  the  occurrence  of  the 
fungus  Botryosporium  upon  leaves  of  wheat  grown  in  pots  in  the  laboratory.  A 
study  of  the  fungus  seemed  to  show  that  it  was  identical  with  B.  pidchrum.  This 
led  to  a  study  of  the  related  species  of  the  genus  and  their  parasitic  habits.  The 
author  believes  that  a  number  of  the  species  which  have  been  described  are  iden- 
tical. As  a  result  of  his  inoculation  experiments  it  is  claimed  that  B.  pidchrum  can 
only  attack  plants  that  have  been  weakened  by  nematodes  or  other  causes. 

Disease  of  ginger  in  Jamaica  {Bid.  Bot.  Dept.  Jamaica,  n.  ser.,  8  {1901),  No.  11- 
12,  pp.  180-182). — A  report  is  given  of  the  disease  which  attacks  ginger  roots  and  is 
known  as  the  black  rot.  This  disease  is  well  known  and  may  be  recognized  l)y  the 
sickly  yellow  foliage  and  black  and  decaying  stems,  and  the  rhizomes  when  dug  will 
be  found  black  and  decaying.  Intelligent  growers  are  said  to  dig  up  the  affected 
planta  and  the  healthy  ones  growing  near  them  and  destroy  them,  also  turning  the 
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soil  so  as  to  expose  it  to  the  sun.  An  examination  of  the  rhizomes  showed  an 
abundant  fungus  mycelium  which  from  its  spore  formation  resembles  Allantospora 
radlcicola.  Further  studies  will  be  required  to  demonstrate  the  specific  relations  of 
the  fungus.  As  a  precautionary  measure,  it  is  recommended  that  the  rhizomes 
should  be  washed  and  soaked  for  half  an  hour  in  Bordeaux  mixture  prior  to  planting. 

The  asparagus  rust,  V.  H.Davis  {Agr.  Student,  8  (1901),  No.  3,  pp.  57-60).— The 
occurrence  of  the  asparagus  rust  in  the  gardens  connected  with  the  Ohio  State  Uni- 
versity is  noted.  The  1 -year-old  plants  l)egan  to  show  the  effects  of  the  disease 
about  the  middle  of  August,  and  ])y  the  first  of  September  the  old  beds  showed  the 
signs  of  a  general  attack  of  the  fungus.  Various  suggestions  are  given  for  the  pre- 
vention (if  the  disease,  quotations  being  made  from  experiment  station  publications. 

Cucumber  leaf  disease,  M.  C.  Cooke  (Juur.  Roy.  Hart.  Sue.  [Ijiiido)/],  26  {1901)^ 
No.  2-3,  J).  CXLIV). — The  author  reports  having  received  badly  affected  cucumber 
leaves  which  contained  a  fungus  which  has  been  previously  described  by  him  as 
occurring  on  melons  under  the  name  Cercospora  melonis. 

The  prevention  of  onion  smut,  A.  D.  Selbv  {Ohio  Sta.  Bid.  131,  pp.  47-51).— In 
continuation  of  the  experiments  reported  in  Ohio  Station  Bulletin  122  (E.  S.  R.,  13, 
p.  257),  cooperative  experiments  were  conducted  upon  3  tracts  of  smutted  soil 
devoted  to  onion  growing.  The  effect  of  soil  treatment  of  2  strengths  of  formalin 
solution  and  2  different  rates  of  lime  was  tested.  The  results  obtained  demonstrated 
the  value  of  dilute  formalin  solutions  and  of  heavy  applications  of  ground  lime  for 
the  prevention  of  onion  smut  in  infected  soils.  The  formalin  should  be  used  at  the 
rate  of  1  lb.  to  25  to  30  galls,  of  water,  applied  to  the  seed  and  then  covered  with 
earth.  If  the  lime  treatment  is  adopted,  75  to  125  bu.  per  acre  of  ground  quicklime 
should  be  ai)plied  just  before  seeding. 

A  peculiar  rotting  of  Greening  apples  in  1900,  L.  R.  Jones  and  A.  W.  Epson 
(  Vermont  Sta.  Bpf.  1901,  pp.  235-237). — During  the  autumn  of  1900  a  peculiar  rot  of 
Greenings  was  reported  after  the  apples  had  been  put  in  storage.  The  trouble  was 
common  throughout  a  considerable  jiortion  of  the  orchards  in  the  Champlain  Valley. 
The  affected  apples  exhibited  small,  clearly  defined,  brown  spots  which  gradually 
increased  in  size.  Wlien  the  spots  attained  a  diameter  of  about  half  an  inch,  a 
white  fungus  growth  appeared  in  the  center  which  gave  to  the  apple  a  very  peculiar 
and  marked  appearance.  This  fungus  proved  to  be  the  blue  mold  which  is  a  connnon 
ripe-rot  fungus  of  apples.  The  mold  is  not  believed  to  be  able  to  attack  the  uninjured 
fruit,  and  careful  examinations  showed  the  presence  of  the  apple-scab  fungus  in  the 
center  of  the  rotting  spots.  It  is  believed  that  the  peculiarly  moist  weather  of  the 
latter  part  of  September  led  to  the  unusual  development  of  small  scab  spots.  This 
condition  of  weather,  following  a  very  dry  summer,  was  unfavora])le  to  the  develop- 
ment of  the  fruit,  and  the  scab  fungus  prepared  the  way  for  the  invasion  by  the 
mold  which  was  the  immediate  cause  of  the  decay.  The  combination  of  conditions 
which  made  it  possible  for  the  attack  of  this  fungus  was  unusual  and  will  probably 
not  occur  again  soon.  If  it  could  have  been  foreseen,  the  trouble  might  have  been 
prevented  by  a  single  application  of  fungicide  late  in  the  season. 

Peach-leaf  curl  and  its  treatment,  G.  Quinn  {.Tour.  Agr.  and  Ind.  South  Aus- 
tralia, 5  (1901),  No.  4,  pp.  329,  330). — A  report  is  given  on  experiments  conducted 
to  combat  the  peach-leaf  curl  due  to  attacks  of  Exoascus  deformans.  During  the  pre- 
vious season  tlie  disease  is  reported  to  have  been  very  severe.  At  the  lieginning  of 
the  season  reported  upon  the  trees  were  thoroughly  sprayed  with  Bordeaux  mixture, 
and  as  a  result  entire  immunity  seems  to  have  l)een  secured  to  those  trees  receiving 
the  application  of  the  fungicide.  Of  the  trees  not  sprayed  a  decided  difference  in 
susceptibility  to  the  fungus  is  reported.  In  all,  40  varieties  of  peaches  are  reported 
ujifin,  (\i  which  al)out  half  are  classed  as  resistant. 

A  Monilia-like  disease  of  sour  cherries,  Aderhold  {/AscJir.  Pflanzcnkrank.,  11 
{1901),  No.  2-3,  pp.  65-73,  pi.  l).—k  description  is  given  of  a  disease  of  sour-cherry 
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trees  that  has  been  nndcr  investigation  since  ISOS.  The  general  el laract eristics  are 
those  exhil)ite(l  in  an  attack  of  Moirilla  cinerea  on  the  cherry,  bnt  the  fungus  seems 
quite  distinct.  Subsequent  studies  sliowed  that  the  disease  was  caused  l)y  an  unde- 
scribed  spefcies  of  Fusariuni,  to  which  the  author  has  given  the  name  Fumrium 
gemrniperdd,  n.  sp.  Inoculation  experiments  are  reported  which  seem  to  establish 
the  i^arasitism  of  the  fungus,  and  the  author  points  out  the  apparent  relationship  that 
exists  between  the  amount  of  rainfall  during  the  period  of  flowering  and  the  destruc- 
tiveness  of  the  disease.  In  1899  there  were  but  2  days  lietween  April  15  and  May  15 
on  which  no  rain  fell,  and  the  disease  proved  very  destructive,  while  in  1900,  with 
only  13  rainy  days  and  about  one-fourth  the  rainfall  of  the  previous  year,  the  disease 
did  little  damage.  It  is  believed  that  during  the  years  of  normal  rainfall  this 
disease  will  not  prove  troublesome. 

A  disease  of  plums  and  cherries,  M.  C.  Cooke  {Jour.  Roy.  ITort.  Soc.  [London], 
26  {I'jol),  Xo.  ..'-J,  jqi.  ('XLII,  CXLIII). — The  author  reports  examining  the  plum, 
cherry,  and  other  orchard  trees,  in  which  he  found  a  white  mj'celium  growing  between 
the  bark  and  tlie  wood,  ultimately  destroying  the  tree.  This  is  ])resumed  to  be  the 
mycelium  of  some  agaric,  proba))ly  growing  in  the  vicinity  of  the  tree.  No  fruiting 
organs  having  l)een  observed,  it  was  imj)Ossil)le  to  determine  the  species,  Ijut  C'oUi/hia 
fnsipes  was  growing  near  by,  and  it  is  thought  to  ])e  probal)ly  the  cause  of  the 
disease. 

Cherry  diseases,  W.  Carrutiiers  {Jour.  Hoy.  Ayr.  Soc.  EnglamJ,  (I?  {1901),  pp. 
241-^47 ,  figs.  7). — An  account  is  given  of  a  leaf  disease  of  cherry,  due  to  (<'nonnynia 
erythrostoma.  This  disease  has  been  previously  noted  (E.  S.  R.,  13,  p.  567).  In  addi- 
tion to  the  foregoing,  an  attack  of  Cladoaporium  epiphylJuin  upon  cherries  is  noted.  This 
fungus  causes  small  brown  specks  upon  the  fruit,  and  while  the  growth  a;)pears  to 
be  entirely  superficial  the  development  of  the  fruit  under  the  spots  is  arrested.  The 
fungus  also  grows  on  the  dead  leaves  which  are  quite  prevalent  as  a  result  of  attacks 
of  the  disease  first  described.  A  third  disease,  due  to  Exoascus  cerasi,  which  pro- 
duces distorted  branches  on  the  cherry  tree,  known  popularly  as  witches'  brooms,  is 
dei^scribed.  Miscellaneous  notes  are  given  on  a  number  of  other  plant  diseases,  the 
])rint'ipal  of  which  are  due  to  attacks  of  Botrytis parasitica  and  Sclerotinia  sclerotiorum. 

Silver  leaf,  M.  C.  Cooke  {./oar.  Hoy.  Hort.  Soc.  [Londori],  26  {1901),  No.  2-3, 
pp.  CA'A'A'TT,  CXXXVII). — The  author  states  that  there  is  no  essential  relation 
between  gumming  and  the  so-called  silver-leaf  disease  of  peaches,  plums,  etc.  He 
suggests  that  the  silver  leaf  is  i)ossi))ly  a  modification  of  the  disease  known  in  the 
United  States  as  peach  yellows  and  recommends  that  the  treatment  here  em})loyed 
for  the  eradication  of  peach  yellows  be  adopted  for  the  prevention  of  the  spread  of 
silver  leaf. 

Silver  leaf  {.Tour.  Ruy.  Hort.  Soc.  [London],  26  {1901),  Xo.  1,  p.  252)  .—Th\^  dis- 
ease is  said  to  attack  all  species  of  the  Prunus  tribe,  being  particularly  troul)lesome 
to  peaches  and  plums.  It  is  called  silver  leaf  because  of  the  silvery  or  ashen  appear- 
ance of  the  surface  of  the  leaf,  which  seems  to  be  due  to  a  separation  which  takes 
place  between  the  outer  skin  of  the  leaf  and  its  inner  substance  and  a  thin  film  of 
air  separating  them.  What  causes  tlie  separation  is  as  yet  unknown.  It  attacks  trees 
in  apparently  robust  health,  spreading  from  twig  to  twig  until  at  last  it  destroys  the 
entire  tree.  At  present  the  only  means  for  preventing  the  spread  of  the  disease  is 
the  complete  destruction  of  trees  which  are  affected. 

A  disease  of  the  black  locust,  H.  vox  Schrenk  {Rpt.  Missouri  Boi.  Gardens,  12 
{1901),  pp.  21-31,  pis.  3). — Detailed  descriptions  are  given  of  a  disease  of  black 
locust  {Rohinia  pseudacacia) ,  which  is  caused  by  the  fungus  Polyporus  rimosus.  A 
preliminary  note  of  this  disease  has  already  been  given  (E.  S.  R.,  13,  p.  154). 

The  Botrytis  disease  of  coniferous  seedlings,  J.  Tuzsox  {Ztschr.  PflanzenkranJc., 
11  {1901),  No.  2-3,  pp.  95-98). — A  description  is  given  of  the  attacks  of  Botrytis 
cinerea  on  spruce  and  larch  seedlings,  and  comparisons  are  drawn  between  that  spe- 
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oics  an<l  B.  doiir/htxii,  which  lias  been  described  as  occurring  upon  the  Douglas 
spruce.  The  investigations  of  the  author  seem  to  indicate  that  the  2  species  of 
Botrytis  are  identical. 

A  disease  of  betel-nut  palms,  G.  Watt  {Agr.  Ledger,  1901,  No.  S  {Crop  Disease 
and  Pest  Ser.,  Xo.  (J),  pp.  1^'9-180,  pis.  S,  figs.  4)- — An  account  is  given  of  a  disease 
of  the  betel-nut  palm  [Areca  catechu)  which  has  been  under  observation  since  1896. 
The  disease  has  been  reported  from  a  number  of  localities  in  India,  and  examinations 
of  the  infected  material  seem  to  show  the  almost  total  absence  of  fungi  and  bacteria 
as  contributory  causes  of  disease,  although  they  were  abundant  in  the  decaying 
material.  The  author  believes  the  disease  is  due  to  the  formation  of  tyloses  within 
the  cells  of  the  plant  and  the  gradual  l)reaking  dcjwn  of  the  cell  walls.  Thus  far  he 
has  been  unable  to  produce  the  disease  under  artificial  conditions.  Improved  meth- 
ods of  cultivation  and  thorough  soil  drainage  are  recommended  as  possible  remedies. 

Cacao  canker  in  Ceylon,  J.  B.  Carruthers  {Roy.  Bot.  Gard.  Ceylon,  Circ,  1. 
ser.,  1901,  No.  23,  pp.  295-323). — The  cacao  canker  was  first  brought  to  general 
notice  in  Ceylon  in  1896  and  within  a  few  years  spread  over  a  wide  area,  causing 
great  destruction.  Investigations  by  the  author  seem  to  show  that  the  disease  must 
have  been  present  for  a  number  of  years  prior  to  the  sudden  outbreak,  as  it  is  ordi- 
narily of  rather  slow  development.  The  disease  attacks  the  stem  and  pods  and  is 
due  to  a  species  of  Nectria.  It  has  associated  with  it  in  some  cases  a  species  of 
Phyt()2)hthora.  The  results  of  a  number  of  inoculation  experiments  are  sliown  by 
which  the  definite  cause  of  the  disease  is  established.  The  treatment  suggested  is 
to  cut  out  the  cankered  places  in  the  trunk,  shaving  the  bark,  and  burning  the  wood 
by  holding  to  the  exposed  surface  a  vessel  filled  with  hot  coals  or  by  some  similar 
method.  The  diseased  pods  should  also  be  collected  and  destroyed  by  burning  or 
burying  with  lime.  If  these  precautions  are  taken  and  persisted  in,  the  disease  can 
be  held  in  check. 

Some  spraying-  experiments  for  1901,  L.  F.  Henderson  {Idaho  Sta.  Bui.  31, 
pjj.  .j.'>-67). — Spraying  experiments  were  conducted  for  the  prevention  of  the  grape 
powdery  mildew  (  Uncinitla  spiralis).  This  fungus  has  been  noted  as  doing  consider- 
able damage  to  grapes  for  a  number  of  years,  in  some  localities  destroying  nearly  the 
entire  croji.  The  experiments  were  conducted  with  Bordeaux  mixture,  ammoniacal 
copper  carbonate,  and  potassium  sulphid  solutions.  Of  the  fungicides  used,  Bor- 
deaux mixture  gave  the  best  results.  The  Bordeaux  mixture,  prepared  with  6  lbs. 
of  coi)per  sulphate,  and  4  of  lime,  to  45  galls,  of  water,  was  injurious  to  the  tender 
leaves  and  vines,  but  where  equal  amounts  of  lime  and  copper  sulphate  were 
employed  no  injury  was  done.  The  experiment  shows  that  sprayings  should  be  con- 
tiimed  as  late  as  August  or  the  middle  of  September  for  the  best  results.  The  rows 
treated  with  sulphur  were  not  as  free  from  mildew  as  those  treated  with  ammoniacal 
copper  carl^onate,  and  those  treated  with  potassium  sulphid  were  more  affected  by 
disease  than  the  others.  The  American  varieties  of  grapes  were  found  to  be  little 
subject  to  the  powdery  mildew  in  Idaho,  while  of  the  European  varieties  tlie  Black 
Moroccos  and  Black  Ilamlnirgs  were  most  subject  to  disease  and  the  Flame  Tokays 
and  Malagas  the  least. 

A  spraying  experiment  was  conducted  for  the  control  of  peach-leaf  curl,  in  which 
Bordeaux  mixture  and  the  lime,  sulphur,  and  salt  wash  was  tested.  The  lime- 
sulphur-salt  mixture  as  a  fungicide  proved  effectual  in  reducing  the  amount  of  peach- 
leaf  curl,  and  incidentally  proved  that  the  lime  and  sulphur  would  destroy  the  San 
Jose  scale  without  the  salt  additions.  It  is  believed  doubtful  whether  salt  is  of  any 
material  Ijenefit  in  this  mixture. 

Spraying-  for  grape  rot,  A.  D.  Selbv  and  J.  F.  Hicks  {Ohio  Sta.  Bid.  130,  pp. 
29-41). — In  continuation  of  the  experiments  reported  in  Bulletin  123  of  the  station 
(E.  S.  E,.,  13,  p.  259)  experiments  have  lieen  conducted  for  the  prevention  of  grape 
rot.     Bordeaux  mixture,  ammoniacal  copper  carbonate,  and  soda-Bordeaux  mixture 
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were  tested,  all  the  sprayed  vines  receiving  4  applications  of  Bordeaux  mixture,  fol- 
lowed with  3  of  amnioniacal  copper  carbonate  on  1  portion  and  the  other  with  3 
applications  of  soda- Bordeaux  mixture.  In  all  about  12  acres  of  vines  were  sprayed, 
at  a  cost  of  |7.10  per  acre.  The  grapes  from  the  unsprayed  area  were  sold  at  $5.90 
per  acre,  while  the  average  return  from  the  sprayed  areas  was  $125.21  per  acre. 
Comparisons  between  the  amnioniacal  copper  carbonate  and  the  soda-Bordeaux  mi>.x- 
ture  are  drawn,  from  which  it  ajipears  that  the  soda- Bordeaux  mixture  is  to  be  pre- 
ferred to  the  other.  A  warning  is  given  against  the  use  of  eau  celeste,  as  it  is  not  as 
etticient  as  the  other  fungicides  and  frequently  causes  injury  to  the  foliage.  In  con- 
tiiuiation  of  the  experiments  in  1900  on  the  number  of  sprayings  recjuired,  the 
results  obtained  were  more  or  less  conflicting.  The  sprayings  should,  as  a  rule,  be 
made  at  weekly  intervals  from  the  close  of  the  flowering  period  until  there  is  no  dan- 
ger from  loss.  As  a  rule,  from  the  experiments  which  have  been  conducted  by  the 
station,  the  author  thinks  that  it  is  demonstrated  that  grape  rot,  which  has  almost 
destroyed  the  grape  industry  in  parts  of  Ohio,  may  be  prevented,  and  that  the  future 
for  the  grape  growers  is  nuich  brighter  than  for  a  number  of  years  past.  Directions 
are  given  for  the  making  of  the  soda-Bordeaux  mixture  and  for  the  testing  of  the 
caustic  soda  which  is  used  in  its  j^reparation. 

Tlie  relation  of  grape  spraying  to  public  health,  A.  T>.  Selby  {OhioSta.  Bui. 
ISO,  pp.  4~-4<^)- — At  the  suggestion  of  the  State  Dairy  and  Food  Commissioner  of 
Ohio,  the  author  has  prepared  a  statement  relative  to  the  use  of  fungicides  as  affect- 
ing public  health.  A  number  of  analyses  were  made  of  grapes  which  had  been 
thoroughly  sprayed  in  the  experiments  for  control  of  the  grape  rot,  and  the  highest 
amount  of  copper  oljtained  was  0.0004  gm.  to  100  gm.  of  berries.  This  amount  was 
so  small  as  to  be  hardly  worth  consideration.  The  effect  of  copper  compounds  on 
wine  fermentation  is  commented  upon,  the  author  (juoting  from  foreign  authorities 
which  show  that  there  is  no  danger  to  be  apprehended,  the  fermentation  either 
removing  the  copper  or  rendering  it  insolul)le  and  without  any  importance  in  wine. 
An  experiment  was  conducted  with  sprayed  grapes  in  which  jelly  was  made  from  a 
lot  of  grapes  which  had  been  heavily  sprayed  and  which  would  ordinarily  be  rejected 
in  the  market  as  improperly  sprayed.  One  hundred  gm.  of  grapes  and  stems 
contained  0.00084  gm.  of  copper.  When  made  into  jelly  100  gm.  of  the  incinerated 
jelly  yielded  0.00018  gm.  of  copper.  The  grapes  in  this  case  were  very  ripe  and  both 
the  grajjes  and  stems  were  cooked  together.  Had  the  green  berries  been  used  or  the 
stems  removed  the  amount  would  have  been  much  smaller. 

The  meteorological  conditions  requisite  for  injurious  fungi,  K.  Sa.to  {Frome- 
tJu'iis,  IS  {1901),  Noa.  GS3,  pp.  1S£-135;  6S4,  pp.  154-157).— The  relation  existing 
between  outbreaks  of  powdery  mildews,  Peronospora,  white  rot,  etc.,  and  the  atmos- 
pheric conditions  are  pointed  out.  The  direction  of  long-continued  winds  is  said  to 
aid  materially  in  spreading  these  diseases.  The  observations  cover  the  period  from 
1895  to  1901. 

Experiments  with  the  fungicide  sulfurin,  K.  Mohr  {Ztschr.  Pflanzenkrank., 
11  (If'Ol),  Xu.  2-3,  pj).  US,  99). — Tills  fungicide,  which  has  been  highly  recommended 
for  use  in  protecting  grapes  against  the  powdery  and  downy  mildews,  is  said  to  be 
calcium  disulphid.  This  material  the  author  has  tested  in  connection  with  a  number 
of  diseases,  and,  based  upon  10  years'  experiments,  he  strongly  recommends  it  for  the 
prevention  of  the  powdery  and  downy  mildew  of  grapes,  grape  anthracnose,  peach 
curl,  and  apple  and  pear  scat),  as  well  as  a  number  of  diseases  of  roses  and  other 
plants. 

The  meteorological  conditions  for  the  development  of  mildews,  K.  S.\jo 
(Ztschr.  Pjianzenkrank.,  11  [1901),  No.  £-S,,  jip.  9:3-95). — It  is  said  that  the  powdery 
mildew  {Oidium  tuckeri)  made  its  appearance  in  a  certain  part  of  Hungary  in  1899, 
and  the  downy  mildew  {Peronospora  vitirola)  in  1900.  The  meteorological  conditions 
for  both  years  from  April  to  August  are  shown,  from  which  the  author  concludes 
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that  for  the  l)est  development  of  tlie  powdery  mildew  cool  weather  and  a  low  degree 
of  moisture  are  necessary,  while  for  the  downy  mildew  a  higher  temperature  and 
greater  amount  of  moisture  are  required. 

Lily  fungi,  M.  C.  Cooke  {Jour.  Roy.  Hort.  Soc.  [London'],  26  {1901),  No.  2-3, 
pp.  CA'A'TT//-C'A'"A'A'). — A  brief  review  is  given  of  some  of  the  more  important 
j^arasitic  fungi  which  attack  cultivated  lilies.  Among  those  described  are  Botrytis 
elliptica;  B.  cane.'icens;  Rliizopus  necmhs;  ^Ecidlum  eonrallarLr,  which  ordinarily  occurs 
on  lilies  of  the  valley  and  lias  also  been  reported  on  Lilium  canadense  and  on  INIarta- 
gon  lilies;  Uromi/ces  lilii;  Phyllostic-ta,  etc.  The  only  fungus  which  is  thought  of  par- 
ticular injury  to  lily  cultivation  in  England  is  the  Botrytis,  and  most  of  the  so-called 
"lily  disease"  is  due  to  this  organism. 

Ins-leaf  blotch,  M.  C.  Cooke  [Jour.  Roy.  Hort.  Soc.  [London],  26  [1901),  No. 
2-3,  pp.  450,  451). — A  brief  account  is  given  of  the  occurrence  of  Ifetcrosporium 
gracUe  on  the  foliage  of  Iris  germanmi.  The  leaves  become  spotted  with  elliptical 
oblong  reddish  sjiots  which  enlarge  and  finally  become  confluent  and  the  whole  sur- 
face of  the  leaf  becomes  brown  and  dead.  This  disease  has  caused  considerable 
injury  in  some  parts  of  England,  and  the  author  recommends  thorough  spraying 
with  anuiioniacal  cojjper  carbonate  for  its  prevention. 

A  snowdrop  disease,  G.  Masses  {Jour.  Roy.  Hort.  Soc.  [IjOndon],  26  {1901),  No. 
1,  pp.  41-46,  Jiy.  1). — A  description  is  given  of  a  disease  which  is  caused  by  attacks 
of  Botryth  clnerea  on  the  snowdrop.  The  young  leaves  and  flowers  are  attacked  by 
the  fungus  just  below  the  surface  of  the  soil,  and  by  the  time  they  emerge  above 
ground  they  are  much  distorted  and  covered  with  a  dense  brownish  mold.  This 
attack  often  occurs  when  the  ground  is  covered  with  snow,  and  the  leaves  and  flow- 
ers soon  fall  to  the  ground  and  the  bulb,  in  many  instances,  is  reduced  to  a  soft  pulp. 
The  relationship  of  this  disease  with  other  diseases  is  indicated,  and  as  jjractical 
measures  for  the  prevention  of  the  disease  the  author  recommends  the  removal  of 
soil  overlaying  the  plants  during  the  winter  and  applii-ation  of  fresh  uninfected  soil. 
It  will  also  be  found  advantageous  to  mix  lime  with  the  newly  added  soil  wherever 
tliis  is  practicable. 

A  review  of  the  literature  relating-  to  plant  protection  during  1900,  M. 
HoLLRUNG  {Jaltresbericld  uber  die  Neuerungcn  und  Leintunyen  anf  dent  Gebiete  den  Pjkmz- 
easchntzes.  Berlin,  1902,  pp.  291). — After  reviewing  the  organization  and  means 
taken  for  combating  plant  diseases  in  different  countries,  the  author  reviews  the  lit- 
erature of  fungus  diseases  and  insect  enemies  of  plants,  the  subjects  being  arranged 
according  to  the  host  i)lant.  A  review  is  also  given  of  the  natural  and  artificial 
means  adopted  for  combating  these  pests,  and  an  annotated  list  is  given  of  papers 
relating  to  the  subject  which  api:)eared  during  1900,  many  of  the  articles  being 
abstracted  in  the  report. 
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Miscellaneous  notes  on  injurious  insects,  II,  V.  H.  Lowe  {Nev  York  State 
Sta.  Bid.  212,  pp.  25,  pis.  9).— Notes  are  given  on  the  life  history,  habits,  and  means 
of  combating  the  periodical  cicada  (pp.  3-16) .  A  large  brood  of  the  periodical  cicada 
is  expected  in  various  parts  of  New  York  during  the  spring,  and  the  species  is  there- 
fore described  in  its  various  stages  for  the  purpose  of  making  fruit  growers  familiar 
with  the  insect.  The  methods  of  controlling  the  insect  are  not  well  developed.  As 
a  rule  nothing  can  ])e  done  in  tlie  way  of  a  direct  remedy  against  its  injuries.  Small 
trees,  shrubs,  and  vines  may  be  protected  by  covering  them  with  wire  netting  or 
other  similar  material. 

The  palmer  worm  (pp.  16-22),  which  caused  quite  widespread  destruction  in  apple 
orchards  in  1900,  is  reported  to  have  nearly  disappeared.  A  few  were  found  in  sev- 
eral orchards  a:id  in  rare  instances  trees  were  found  quite  badly  infested.  The  insect 
is  described  in  its  various  stages  and  an  account  of  its  feeding  habits  is  added  from 
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observations  made  in  Kansas  by  P.  J.  I'arrolt.  The  oiiservations  made  in  1900 
showed  tliat  it  was  a  eonii^aratively  simple  matter  to  control  this  insect  by  spraying. 

AVhite  grubs  attacking  aster  plants  (pp.  22,  28).  The  larva'  of  Lachvodenm  fni{i-a 
are  reported  as  causing  consideral)le  lU'strut'tion  of  asters  which  were  grown  on  land 
on  which  nursery  trees  had  been  raised  during  the  previous  year.  The  aster  jjlants 
showed  the  first  signs  of  injury  about  the  middle  of  July,  and  began  to  wilt  and 
died.  As  many  as  4  grubs  were  found  at  the  roots  of  a  single  plant.  The  only 
remedy  attempte<l  was  the  removal  of  the  asters  and  destruction  of  grubs.  A  short 
rotation  of  crops  is  recommended  for  the  purpose  of  })reventing  the  too  extensive 
infestation  liy  these  insects. 

Fapilio  (^(s^T^Vf.s  was  unusually  numerous  in  the  vicinity  of  Cieneva  during  1900-1901, 
and  caused  great  destruction  of  celery,  es{)ecially  in  the  seed  bed.  A  brief  descrip- 
tion is  given  of  the  inset-t  in  its  different  stages.  The  caterjtillars  of  this  sjjecies  are 
seldom  numerous  enough  to  cause  great  injury,  but  if  they  are  abundant  they  may 
be  held  in  check  by  jarring  from  infested  plants  or  by  hand  ])icking.  Sjiraying  with 
arsenical  jjoisons  is  an  effective  method.  For  this  purpose  Paris  green  may  be  used 
at  the  rate  of  1  11).  to  150  galls,  of  water,  with  the  addition  of  enough  lime  to  make 
Die  mixture  sduiewliat  cloudy. 

Four  lesser  insect  enemies,  F.  IT.  H.vi.l  and  V.  II.  Lowe  {Nciv  York  Slair  Sla. 
lliil.  JIJ,  jiopitliir  e<J.,  pi>.  1^,  ph.  ;.'). — .\  ]i(>i)ular  summary  of  the  above  bulletin. 

First  report  of  the  State  entomolog-ist,  \V.  K.  Bkitton  {Oinnecllrxt  Slate  Sla. 
Rpt.  1901,  pt.  S,  pp.  2^7-278,  jjI.s.  11,  figs.  2). — This  article  contains  a  copy  of  the 
insect  pest  law  passed  by  the  legislature  of  Connecticut  which  went  into  effect  July 
1,  1901.  The  duties  of  State  entomologist  are  briefly  outlined.  An  attempt  will  be 
made  to  inspect  all  nurseries  in  Connecticut  between  September  and  October,  and 
orchards,  gardens,  storehouses,  and  greenhouses  will  be  inspected  at  any  season  of 
the  year  when  convenient.  Bulletins  135  and  136  of  the  station,  relating  to  San 
Jose  scale,  are  reproduced,  with  slight  changes  and  corrections  (E.  S.  R.,  13,  pp. 
776,970). 

During  1901  carnations  were  greatly  injured  by  the  variegatetl  cutworm.  The 
chief  point  of  attack  was  on  the  unopened  Ijuds.  Brief  notes  are  given  on  the  liabits 
and  life  history  of  this  species,  with  especial  reference  to  the  possibility  of  its  becom- 
ing injurious  in  greenhouses.  The  elm-leaf  beetle  is  reported  as  having  been  unusu- 
ally abundant  during  the  season  and  recommendations  are  made  concerning  the  most 
efficient  remedies  to  use  against  this  insect.  Hickory  trees  were  much  injured  by 
Scolytus  quadrispinosus.  The  beetles  bored  holes  in  the  axils  of  compound  leaves. 
The  trunks  of  dead  and  dying  trees  constituted  the  breeding  ground  of  the  beetles 
and  the  insects  were  found  in  all  stages  in  such  situations.  Apparently  no  direct 
remedy  can  be  used  against  this  insect.  It  is  suggested  that  arsenical  sprays  be 
attempted  in  cases  of  unusual  outbreaks.  The  fall  webworm  was  very  abundant  dur- 
ing the  year  and  defoliated  a  large  number  of  trees  of  all  kinds.  Brief  notes  are 
given  on  the  habits  of  this  species. 

In  experiments  with  common  soap  as  an  insectcide  it  was  found  that  1  lb.  dissolved 
in  1  gall,  of  water  destroyed  the  insects  on  chrysanthemums,  but  injured  some  of  the 
plants.  After  diluting  the  mixture  one-half,  carnation  plants  infested  with  red  spider 
were  sprayed  with  satisfactory  results.  A  tomato  house  badly  infested  with  white 
flies  was  largely  freed  from  this  pest  by  the  use  of  soap  and  water.  Many  other 
ren:iedies  had  l)een  tried,  but  none  were  more  effective  than  this. 

Brief  notes  are  also  given  on  the  following:  Empretia  stimulea,  Phobeiron  pithednm, 
(Edemania  concinna,  Datana  ministra,  D.  integerrima,  Chrysomela  elegant,  Papilio  cres- 
phontes,  lespa  crabro,  green  pea  louse,  pear  psylla,  tulip-tree  scale  insect,  snowy  tree 
cricket,  and  maple  borer. 

Report  of  the  entomolog-ist,  R.  A.  Cooley  {Montana  Sta.  Bui.  32,  pp.  4o-49). — 
Brief  notes  are  given  on  the  habits  and  occurrence  of  Pho.ropieris  comptana,  Gym- 
nonyclius  ap}jendiculatus,  PluteUa  cruciferarum.  Aphis  brasaicw,  and  Rhyndiites  bicolor. 
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Report  on  injurious  insects  and  plant  diseases  in  1901,  W.  M.  Schoyen 
{Beretnimj  om  Shideinsekfer  cxj  Plantesygdomnie  i  lUOl.  Christiana:  Grondahl  >S:  Sons, 
190'2,  pp.  42,  figs.  26). — During  the  season  of  1901  an  unusual  amount  of  damage  was 
caused  by  various  species  of  injurious  insects  upon  different  crops.  The  greatest 
destruction  of  cereals  was  due  to  Hydrellia  griseola,  and  to  the  common  smuts  and 
rusts.  Meadows  and  pastures  were  more  or  less  seriously  injured  by  Charseas  grami- 
nis,  Adiinonia  tanaceti,  crane  flies,  and  PhyUopertha  horticola.  Cabbages  and  related 
cruciferous  i)lants  were  considerably  injured  by  attacks  of  MeUgethes  a-neu.%  PlnteUa 
cnicifi'ranuii,  Mamestra.  brassicie,  and  Limax  agrestis.  (Ireat  injury  was  caused  to 
apples  by  Argyresthia  conjugella.  This  insect  has  caused  the  loss  of  a  portion  of  the 
apple  croj)  in  Scandinavia  for  a  number  of  years.  Spraying  experiments  thus  far 
conducted  have  j)roved  ineffective  in  controlling  this  species.  Notes  are  also  given 
on  Aporia  cratiegi,  Hyponomeuta  variabilis,  Eriocampa  adumbrata,  pear  psylla,  apple 
aphis,  currant  sawfly,  gooseberry  fruit  worm,  Chnmatobla  brumata,  Monophudnus 
bipunciatus,  and  various  species  of  insects  injurious  to  domesticated  animals  and  to 
food  products  and  household  furniture. 

Insect  attacks  in  1901,  R.  S.  MacDougall  (  Trans.  Highland  and  Agr.  Soc.  Scot- 
land, 5.  ser.,  14  (JH02),  pp.  230-244). — During  the  season  of  1901  the  author  reports 
more  or  less  serious  damage  done  by  a  number  of  injurious  insects.  The  pine  beetle 
{HyU'sinus  pini perdu)  is  described  in  its  various  stages  and  notes  are  given  on  its 
habits  and  life  liistory.  It  was  found  that  the  egg  stage  extended  over  from  14  to  20 
days,  while  the  larval  stage  occupied  about  8  weeks,  and  the  pupal  stage  2  weeks  or 
more.  In  preventing  injuries  from  this  insect  it  is  recommended  tliat  diseased  trees 
be  cut  out  and  that  fallen  timber  be  removed.  Good  results  are  obtained  by  giving 
attention  to  trap  trees,  to  which  the  beetles  may  be  lured  and  in  which  they  may 
subsequently  be  destroyed.  The  2  chief  insect  enemies  of  this  beetle  are  Clerus 
forniicarius  and  Ehizophagus  depressus.  Notes  are  also  given  on  another  insect  enemy 
of  the  pine,  Retinia  resinella.  Agrotis  segetnm  is  reported  as  injurious  to  various  root 
crops.  The  remedies  recommended  against  this  insect  are  trapping  the  moths  during 
the  summer  months,  hand  picking  the  caterpillars,  destruction  of  the  caterpillars  by 
harrowing,  and  scattering  soot  or  lime  about  the  base  of  the  garden  plants. 

Notes  are  also  given  on  Plutella  cruciferariini,  insects  injurious  to  stored  grain, 
Hyponomeuta  padell lis,  and  Anobium  domesticum. 

Insect  pests  attacking  truck  crops,  F.  W.  Mally  ( Texa.'f  Sta.  Bui.  64,  pp.  18) . — 
In  this  bulletin  a  general  account  is  given  of  the  life  history  of  the  insects  and  of 
insecticides  which  are  especially  applicable  in  controlling  insect  injuries  to  truck 
crops  in  hotbeds,  cold  frames,  and  in  the  field.  Special  notes  are  given  on  the  use 
of  bisulphid  of  i-arl>on,  tobacco  dust,  kerosene  enmlsion,  whale-oil  soap,  Paris  green, 
arsenate  of  lead,  the  blast  torch,  bran  mash,  other  poisoned  baits,  and  Bordeaux 
mixture.  Directions  are  also  given  for  protecting  certain  crops  from  insect  pests. 
These  crops  include  cabbage,  cauliflower,  cucumbers,  cantaloupes,  watermelons, 
onions,  potatoes,  tomatoes,  and  squashes.  The  insects  which  are  most  injurious  to 
these  various  crops  in  Texas  are  mentioned,  with  a  brief  description.  Reconmienda- 
tions  are  made  concerning  the  selection  of  spraying  apparatus  for  usfe  in  combating 
these  insects. 

The  onion  thrips,  F.  M.  Webster  [Proc.  Columbus  Hort.  Sac,  16  {1901),  Ko.  1, 
pp.  74-80,  pi.  1). — The  insect  is  described  and  mention  is  made  of  the  plants  upon 
which  it  usually  feeds.  Brief  notes  are  given  on  its  life  history  and  natural  enemies 
which  serve  to  some  extent  in  holding  it  in  check.  It  is  recommended  that  grass 
and  weeds  should  be  destroyed  in  the  neighborhood  of  onion  fields,  so  as  to  reduce 
the  available  1)reeding  locations  for  this  insect. 

An  eight  years'  study  of  chinch  bug  outbreaks  in  Ohio,  F.  M.  Webster 
{Proc.  Sac.  Prom.  Agr.  Sci.  1901,  pp.  47-57,  figs.  9). — Brief  descriptive  notes  explana- 
tory of  maps  which  show  the  distribution  of  chinch  bugs  for  a  period  of  8  years  in 
the  different  counties  of  the  State. 
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The  plant  lice  of  sugar  cane  in  Java,  L.  Zehxtxer  (Jfcv/cr?.  Proefdat.  Snlbrrief 
WeM  Javd,  1901,  No.  5,1,  pp.  22,  ph.  2). — The  author  gives  descriptive,  biological, 
and  economical  notes  on  Aphis  sacchari,  A.  adustu,  and  Tetraneura  lucifuga. 

Insect  enemies  to  fruit,  and  their  remedies,  W.  B.  Smith  {Proc.  Columbus 
Ilort.  Soi-.,  Id  (1901),  Xo.  1,  pp.  .'>8-G2). — Brief  notes  on  the  habits  and  life  history 
of  codling  moth,  apple-tree  borer,  apple-tree  tent  cateri^illar,  San  Jose  scale,  plum 
curi'uUo,  peach  borer,  currant  aphis,  and  other  injurious  insects.  The  approved 
i'cnit'(Hes  are  mentioned  in  the  discussion  of  each  insect. 

Insects  injurious  to  fruit,  A.  H.  Sxyder  {Proc.  ('olnmhus  Hort.  Soc,  V,  [1901), 
No.  1,  pp.  34--')S). — The  author  presents  brief  notes  on  the  liabits,  life  history,  and 
means  of  combating  codling  moth,  round-headed  apple-tree  borer,  apple-tree  tent 
caterpillar,  plum  curculio,  rose  chafer,  s^jring  and  fall  cankerworm,  May  beetle,  and 
other  injurious  insects. 

Rhynchites  minutus  an  enemy  of  the  strawberry,  J.  Ritzema  Bos  {TijdscJir. 
I'lantenziekten,  7  {1901),  No.  2,  pp.  39-41). — This  species  is  reported  as  having  caused 
injury  to  strawberries  since  1897.  The  stems,  which  are  attacked,  wilt,  and  the  leaves 
die.     No  successful  remedies  have  been  devised  for  combating  this  species. 

Combating  the  root  louse  of  gooseberry  and  currant  by  injections  of  ben- 
zine in  the  ground,  J.  Ritzem.\  Bos  {Tijchchr.  Plantenzieklen,  7  {1901),  No.  2,  pp. 
37-SS). — Hchlzonenni  gromularhe  was  not  known  as  an  injurious  insect  in  Holland 
until  within  the  past  few  years,  when  it  has  become  quite  important  as  an  enemy  of 
the  gooseberry  and  currant.  Experiments  were  made  in  1900  to  determine  methods 
for  destroying  this  insect.  The  use  of  either  carbon  bisulphid  or  benzine  proved  to 
be  very  effective  when  these  substances  were  injected  into  the  ground  about  infested 
bushes.     All  of  the  root  lice  were  destroyed  by  a  single  application. 

Report  of  the  State  entomologist,  J.  B.  Smith  {New  .Jersey  Stale  Bd.  Agr.  Rpt. 
1901,  pp.  237-242). — The  greater  part  of  the  work  of  the  State  entomologist  has  been 
done  in  i-ombating  the  San  Jose  scale.  Notes  are  given  on  the  practical  working  of 
quarantine  laws  and  on  the  use  of  certificates  of  inspection.  It  is  argued  that  San 
Jose  scale  can  not  be  exterminated  by  artificial  means  but  may  be  held  in  check  by 
tlie  use  of  appropriate  remedies.  It  is  stated  that,  as  a  rule,  the  owners  of  nursery 
stock  and  orchards  have  readily  responded  to  directions  given  concerning  treatment 
for  injurious  insect  pests  and  that  no  resort  to  force  lias  l)ecome  necessary. 

Report  on  the  inspection  of  Roanoke  County  for  the  San  Jose  scale,  W.  B. 
Alwood  (  Virginia  Sla.  Spec. Bui.,  1901,  Dec.  10,  pp.  37,  map  1). — In  this  report  the 
author  gives  a  list  of  localities  in  Roanoke  County  infested  with  the  San  Jose  scale. 
Tile  total  number  of  infested  localities  is  reported  as  636;  the  total  number  of  infested 
trees  as  4,144,  and  the  nundoer  of  trees  in  the  infested  orchards,  74,588. 

Three  common  orchard  scales,  II.  T.  Ferxald  {Masxacliusetts Stcde  Bd.  Agr.  Rpt. 
1901,  pp.  353-363,  pi.  1,  figs.  2). — Brief  descrii)tive  and  biological  notes  are  given  on 
oyster-shell  bark-louse,  scurfy  scale,  and  San  Jose  scale.  The  food  plants  of  these 
scale  insects  are  mentioned  and  notes  given  on  their  distribution,  natural  enemies, 
and  the  treatment  which  is  most  effective  against  them.  The  insecticide  treatments 
recommended  include  fumigation  and  spraying  with  kerosene,  crude  petroleum,  and 
whale-oil  soaj),  together  with  pruning  of  infested  trees  before  spraying. 

Treatment  for  San  Jose  scale,  J.  H.  Stewart  {West  Virginia  Sta.  Bui.  78,  pp. 
213-230,  figs.  6). — In  this  bulletin  the  author  gives  a  popular  account  of  the  means 
of  combating  the  San  Jose  scale,  the  conditions  which  are  favorable  for  successful 
treatment,  brief  notes  on  the  most  effective  insecticide  treatments,  and  on  spraying 
apparatus.  The  insecticide  treatments  which  are  recommended  for  destroying  the 
San  Jo.se  scale  -include  mechanical  mixtures  of  kerosene  and  water,  kerosene  con- 
taining from  5  to  10  per  cent  of  vaseline,  kerosene  mixed  with  vaseline  and  paraffin, 
crude  oils,  whale-oil  soap,  kerosene  emulsion,  fumigation,  and  the  destruction  of 
badly  infested  trees.  The  bulletin  also  contains  a  copy  of  the  law  recently  enacted 
by  the  legislature  of  West  Virginia  on  the  subject  of  nursery  inspection  and  the 
prevention  of  injury  from  insect  pests  and  fungus  diseases. 
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The  oak  scale  insect,  J.  Ritzema  Bos  {Tijihrhr.  I'lantenziclden,  7  {1901),  No.  5-6, 
pp.  14I-I45). — ^^7^v«//(^sy>/^wy»^/y■/^o/rt  i.s  report('<l  an  attacking  the  native  as  well  as 
introduced  oaks  in  Holland.  The  injury  from  this  species  has  not  yet  reached  any 
alarming  proportion,  but  attention  is  called  to  it  in  order  that  reports  may  be  made 
and  operations  liegun  against  the  species  if  it  becomes  too  numerous. 

Th.e  oak  flea-beetle  (Haltica  erucae),  J.  Ritzema  Bos  {Tijdschr.  Plantenzielien, 
7  {1901),  Xu.  o-fj,  pp.  129-141). — Notes  are  given  on  the  habits  and  life  history  of 
this  species  of  flea-beetle,  which  is  reported  as  attacking  a  number  of  species  of  oak. 
The  insect  appears  every  year,  but  not  always  in  large  numbers.  When  the  larvfe 
and  beetles  occur  upon  the  leaves  they  may  be  destroyed  by  sjiraying  with  kerosene 
emulsion  or  with  arsenical  poisons,  but  these  methods  are  ordinarily  too  expensive. 
A  cheaper  way  of  combating  the  insect  consists  in  attacking  the  beetles  during  the 
winter.  They  may  usually  Ije  found  concealed  in  rubbish  and  in  the  cracks  of  old 
bark  upon  the  trees,  and  by  scraping  off  the  loose  bark  and  burning  it,  together  with 
other  rubbish,  the  beetles  ina)^  be  readily  destroyed. 

Insect  enemies  of  the  pine  in  the  Black  Hills  Forest  Reserve,  A.  I).  Hopkins 
(  r.  S.  Dept.  Agr.,  Dirmon  of  Entomoluf/y  Bui.  S2,  n.  .s-er.,  pp.  24,  j'lx.  7,figi^.  5). — In 
this  bulletin  a  report  is  made  on  a  study  of  the  insect  enemies  of  the  rock  pine  {P'nrus 
pondn-osa  scopuloruni)  in  the  Black  Hills.  The  attention  of  settlers  was  attracted  to 
the  extensive  destruction  of  this  tree  by  insects  about  1895.  The  species  of  beetle 
which  is  chiefly  concerned  in  killing  the  pines  is  described  as  a  new  species,  under 
the  name  Dendroctonui^jionderosa.  After  the  primary  attack  is  made  by  this  species, 
several  other  species  of  beetles  may  also  set  to  work  upon  the  trees  and  cause  a  more 
rapid  death  and  decay.  Among  the  latter  species  brief  notes  are  given  on  the  fol- 
lowing: 7'omyV-«.s  oreyimj,  T.  cuUigntjthun,  T.  cnlatua,  Dendroctoiin.i  vaJena,  llylurgops 
sxihcoHtulatus,  and  Ilylaste^  porosua.  A  number  of  small  pine  trees  were  dying  appar- 
ently of  other  causes  which  were  not  definitely  determined.  Among  the  natural 
enemies  of  I),  ponderosa  special  mention  is  made  of  Trogosita  viresceyis,  and  certain 
other  predaceous  l)eetles  and  bugs.  No  parasitic  insects  of  any  importance  were 
found  i)reying  upon  the  pine  beetle,  nor  did  i)arasitic  fungi  or  birds  appear  to  exer- 
cise any  imjiortant  influence  in  checking  the  work  of  the  pine  beetle. 

According  to  the  observations  of  H.  E.  Dewey  and  the  author,  the  l)eetles  migrate 
from  dying  trees  in  swarms  during  August,  and  settle  on  living  trees,  which  they 
attack  from  near  the  base  to  the  upper  part  of  the  trunk.  The  first  indication  of  the 
infestation  is  the  presence  of  red  dust  in  the  loose  bark  or  at  the  base  of  the  tree; 
this  is  followed  by  the  appearance  of  numerous  small  masses  of  pitch  on  the  surface 
of  the  bark.  After  the  tree  is  once  thoroughly  infested  other  insects  and  fungi  cause 
its  rapid  destruction.  It  appears  that  unless  trees  are  cut  within  2  or  3  years  after 
they  begin  to  die  very  little  of  value  is  left.  The  attack  of  this  species  is  apparently 
becoming  less  serious. 

The  author  recommends,  in  combating  tliis  insect,  that  the  location  and  extent  of 
infested  areas  be  determined,  after  whi('h  the  infested  trees  in  these  areas  should  be 
marked  for  cutting.  Contracts  for  cutting  trees  should  specify  that  only  infested 
trees  should  be  cut.  An  investigation  of  railroad  ties  which  were  cut  according  to 
contract  on  account  of  being  infested  with  the  insect,  showed  that  only  55  out  of  207 
ties  showed  any  evidence  of  having  been  attacked  by  the  beetle.  It  is  suggested 
that  further  experiments  be  conducted  in  cutting  and  removing  the  l)ark  from 
infested  trees,  and  in  girdling  and  otherwise  treating  living  trees  so  as  to  make  them 
serve  as  traps  for  the  ])eetles. 

Some  insect  enemies  of  living-  trees,  A.  D.  Hopkins  {Proc.  Soc.  Prom.  Agr. 
Sci.  1901,  pp.  66-69). — Brief  notes  on  Ihndroctonus  }>revicornh,  D.  monticola,  D. 
pseudotsmgse,  D.  plceuperda,  and  other  common  insects  injurious  to  forest  trees. 

The  shade-tree  insect  problem,  A.  H.  Kirkland  {Massachusetts  State  Bd.  Agr. 
Rpt.  1901,  pp.  77-107,  pis.  ii,figs.  S). — This  was  a  paper  read  before  the  State  Agri- 
cultural Society  and  is  concerned  witli  a  discussion  of  the  habits,  life  history,  and 
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means  of  combating  San  Jose  scale,  elm-leaf  beetle,  gypsy  moth,  brown-tail  moth, 
white-marked  tussock  moth,  fall  webworm,  and  imported  willow  weevil  ( Cnjpforhi/n- 
chiis  lapatM),  together  with  notes  on  the  more  important  insecticides  for  use  in 
combating  these  insects. 

Killing  the  eggs  of  the  gypsy  moth  by  means  of  kerosene,  J.  Ritzema  Bos 
(Tljdsrhr.  Flantenzielcten,  7  {1901),  No.  5-6,  pp.  162-165,  figs.  5).— Brief  notes  are 
given  on  the  use  of  kerosene  in  killing  the  eggs  of  this  insect  in  masses  on  trees 
during  the  winter. 

Report  of  comm.ittee  on  gypsy  moth,  insects  and  birds,  A.  Pratt  et  al. 
{Mdsmclwsdts  Stdtr  Bd.  Agr.  Rpf.  1901,  pp.  313-319). — After  the  api^ropriation  for 
insecticide  operations  against  the  gypsy  moth  was  discontinued  by  the  legislature, 
the  gypsy  moth  commission  was  ordered  to  turn  over  all  apparatus  to  other  depart- 
ments of  the  commonwealth  or  to  sell  the  same.  A  considerable  part  of  the  apparatus 
was  transferred  to  the  Metropolitan  Park  Commission,  office  of  the  State  Board  of 
Agriculture,  and  the  Massachusetts  Agricultural  College.  It  is  reported  that  the 
gypsy  motli  is  increasing  in  numbers  throughout  its  range,  in  some  localities  to  a 
serious  extent.  IMuch  damage  is  also  reported  from  the  depredations  of  the  Ijrcjwn- 
tail  moth,  elm-leaf  beetle,  and  San  Jose  scale. 

A  new  nomenclature  for  the  broods  of  the  periodical  cicada,  C.  L.  Marlatt 
{U.  S.  Depf.  Agr.,  Dlr'moii  of  Entomology  (Jlrc.  4-'>,  "■  •"*''''-,  PP-  S). — Reprinted  from 
Bulletin  IS,  new  series,  of  the  division  (E.  S.  R.,  10,  p.  1062). 

General  review  of  the  animal  and  vegetable  parasites  of  the  cocoanut,  A. 
Zimmermann  {Centhl.  Bakf.  v.  Par.,  2.  Aht.,  7  {1901),  No.  25,  pp.  914-924).— The  ani- 
mal and  plant  enemies  of  the  cocoanut  are  briefly  mentioned,  in  connection  with  a 
bil)liographieal  list  of  the  literature  relating  to  this  subject.  Notes  are  given  on  rats, 
squirrels,  various  families  of  beetles,  ants,  moths,  bugs,  grasshoppers,  Crustacea,  and 
a  number  of  fungi  belonging  to  the  various  groups  of  this  class  of  plants. 

The  small  rose-leaf  wasp  (Blennocampa  pusilla) ,  J.  Ritzema  Bos  {Tijd.schr. 
Plaiitenzickten,  7  {1901),  No.  4, pp.  126-128). — This  insect  is  reported  as  having  caused 
injury  to  rose  leaves  throughout  the  Netherlands;  both  wild  and  cultivated  species 
were  attacked.  As  a  rule,  however,  the  injury  is  not  of  such  importance  as  to  require 
any  special  attention  in  combating  it. 

Certain  Javanese  Ascomycetes  which  are  parasitic  on  Coccidee,  A.  Zimmer- 
mann {Centhl.  Bakf.  u,.  Par.,  2.  Aht.,  7  {1901),  No.  24,  pp.  S72-876,figs.  5).— Descrip- 
tive and  biological  notes  on  the  following  species  of  fungi  parasitic  on  bark  lice: 
Tonibklla  luteorostrata ,  Nectria  coccidopJithora,  Lisea  p>arlatorkv,  OpliionecAria  coccicola, 
BroomeUa  iclma.tpidis,  Hgporrdla  racibor.skii,  and  Myriangium  durixi. 

South  African  locust  fungus  {Agr.  Jour.  Cape  Good  Hope,  19  {1901),  No.  13,  pp. 
850-855). — A  brief  discussion  is  given  of  the  various  parasitic  fungi  which  have  been 
found  growing  upon  injurious  insects.  The  South  African  locust  fungus  has  proved 
to  be  Mucor  exiiiosus,  and  was  described  by  Massee  as  a  new  species.  The  fungus  was 
first  observed  in  1896,  since  which  time  it  has  been  found  useful  in  controlling  locusts 
and  cockroaches. 

Concerning  certain  mosquitoes,  J.  B.  Smith  {Science,  n.  ser.,  15  {1902),  No.  366, 
pp.  13-15). — Cidex  .solllcitans  is  considered  the  most  common  species  in  New  Jersey. 
Observations  show  that  the  larvic  live  only  in  brackish  water;  they  were  never  found 
by  the  author  in  fresh  water,  and  were  observed  in  several  instances  in  water  which 
was  25  per  cent  saltier  than  sea  water.  Despite  the  fact  that  they  breed  only  at  the 
seashore,  these  mosquitoes  are  carried  by  the  wind  or  migrate  to  distances  of  from  10 
to  40  miles  inland,  where  they  may  be  found  in  large  numbers.  Notes  are  also  given 
on  C.  pimgens.  Larvaj  of  this  species  were  found  until  late  in  November.  Species  of 
Anopheles  continue  to  bree<l  until  long  after  frost  has  oci'urred.  On  a  few  occasions 
adults  were  l)red  from  larva?  that  had  been  confined  under  ice  for  several  hours. 
Observations  of  the  author  in  New  Jersey  clearly  indicate  "that  there  is  absolutely 
no  connection  between  the  abundance  of  Anopheles  and  the  prevalence  of  malaria." 
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The  mosquito  pest  and  how  it  may  be  abated,  J.  B.  Smith  (Xeii'  Jersey  Slate 
B(J.  A<jr.  Rj)t.  1901,  pp.  245-249). — Brief  notes  are  given  uii  the  prevalence  and  dis- 
tribution of  mosquitoes  in  New  Jersey,  ineluding  the  2  genera  Anoplieles  and  Culex. 
Stegoniyia  is  said  not  to  occur  in  New  Jersey. 

FOODS— NUTRITION. 

Food  and  food  adulterants,  W.  D.  Bi<;elow  et  al.  (  U.  S.  Dept.  Agr.,  Biirenti  of 
Chemistri/  Bid.  13,  pt.  10,  pjp.  IX-\-1375-1517). — The  process  of  canning  different  sorts 
of  meats  is  described  from  personal  observations.  Analyses  are  reported  of  many 
samples  of  canned  and  fresh  meat  of  different  sorts,  meat  broth,  etc.,  the  methods 
of  analysis  being  described.  In  addition  to  the  constituents  ordinarily  determined  in 
proximate  anah^ses,  determinations  are  reported  of  different  members  of  the  nitrog- 
enous group.  Special  studies  are  also  reported  of  the  fat  of  different  sorts  of  fresh 
and  canned  meat,  as  the  authors  believe  an  examination  of  the  fat  furnishes  valuable 
means  of  determining  the  character  and  origin  of  such  goods.  Of  the  290  samples  of 
American  origin,  6.2  per  cent,  and  of  the  69  samples  of  imported  goods,  40.6  per  cent, 
contained  chemical  preservatives.  The  authors  found  that  meat  undergoes  shrinkage 
when  parboiled  previous  to  canning.  It  is  stated  that  loss  in  weight  "consists  very 
largely  of  water  and  fat,  partly  of  meat  bases  and  ash,  and  that  the  amount  of  proteid 
matter  removed  would  be  so  small  as  to  be  Avithin  the  limits  of  error  of  analysis. 
The  following  table  shows  the  average  results  obtained  in  the  examination  of  the 
fats  of  different  sorts  of  fresh  and  preserved  meat: 

Fats  from  roast  and  boiled  meat. 


100° 
100°" 
100° 
15°" 


Specific  gravity  at 
Specific  gravity  at 


Degrees  butyro-refractom- 

eter 

Index  of  refraction  at  35°  . . 

Melting  point 

Chilling  point 

lodin  number 

Koettstorfer's  numbei 

Soluble  acids,  per  cent 

Insoluble  acids,  per  cent . . . 
Heat  with  H0SO4  (deg.  C.) . . 


Canned 
roast 
and 

boiled 
beef. 


0. 8953 

.  8589 


52.8 
1. 4610 
40.1 
32.2 
45.6 
194.8 
.45 
93.54 
35.8 


Canned 
corn 
beef. 


0. 8934 

.  8572 

53. 98 
1.4618 
40.14 
31 

42.7 
196.3 
.60 
92.37 
36.2 


Canned 
dried 
and 

smoked 
beef. 


55.2 
1. 4627 
39.3 
26 
.54.1 


Canned 
Horse  !    ham 
meat.  1    and 
bacon. 


0. 9067 
.  8699 

62.3 

1.4673 
29.7 
17.2 
66.4 
201 
1.32 
91.37 
49.9 


0.8893 
.8533 


53. 4 
1.4615 
27.7 
20.3 
57.8 
193 

.98 
90.80 
41.4 


Canned 
tongue. 


0. 8929 
.&565 

54 
1. 4628 
35.8 
26.7 
48.79 
193 

.97 
90.91 
37.8 


Canned 
fowl  (of 
known 
origin). 


0. 8999 
.8633 


56.7 
1.4637 
31.2 
19.6 
76.1 
198 

.51 
95.58 
45.4 


Canned 
fowl. 


.9003 
.  8635 

3 

4660 

4 

7 

63 


Potted 
beef. 


0.8909 
.8634 


55. 3 
1.4632 
37.4 

28.2 
47.8 
188 

.28 
91.29 


100°' 
100° 
15°' 


Specific  gravity  at 
Specific  gravity  at 


Degrees    butyro-refractom- 
eter 

Index  of  refraction  at  35"^'. . , 

Melting  point , 

Chilling  point 

lodin  number 

Koettstorfer's  number 

Soluble  acids,  per  cent , 

In.soluble  acids,  percent 

Heat  with  H0SO4  (dcg.C.)  .. 


Potted 
chick- 
en and 
turkey. 


Potted  ]  Potted 
ham.  jtongue. 


0. 9100     0. 9036     0. 8992 
.  87761      .  8669       .  8627 


58.2 
1.4646 
3.5.3 
20.6 
54.4 
197 


89. 32 


54.1 

1.4620 
34.8 
24.2 


198 
1.95 
89.03 
40.2 


55.1 
1.462'; 
33.9 
24.8 
53.3 
194 

.61 
92.93 


Mixed 

and 
miscel- '  Deviled 
laneous     meat, 
potted 
goods. 


0. 9082         0. 8968 
.  8713  .  8605 


56.  5 
1. 4635: 
35.9 
23.6 
52.1 
193 

.70 
92. 33 


.55. 5 
1. 4629 
32.9 
20.7 
57.2 
197  ^_ 

92!  97 


Canned 
sausage. 


0. 89.53 
.8596 


54.6 
1.4620 
35.2 
22.3 
55.0 
193 

.70 
90.76 
40.0 


Pat6s 


Miscel- 
laneous 
meat 
dishes. 


0. 9013 

.  8648 

55. 0 
1. 46'25 
34.1 
23.5 
.50.9 
197 

.  .5.5 
'.•3. 00 


0.9033 

.8866 

56.9 

i:  4641 
36.4 
24.6 
50.6 
196 

1.10 
91.00 
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Chemical  analysis  of  a  flour  made  from  India  corn,  S.  Grimaldi  {Staz.  ,Sper. 
A(jr.  ItuL,  34  [IHOD,  Xo.  10,  ]ip.  95'2-!i(i5). — Analytical  data  reported  and  discussed. 

Flour  from  Arnautka  wheat,  E.  F.  Ladd  {North  Dakota  Sta.  Rpt.  1901,  pj).  18, 
19). — An  analysifj  Ih  given  of  flour  from  this  macaroni  wheat. 

The  food  value  of  starch,  flour,  and  grits,  P.  Carles  {Rqwrt.  Pharm.,  57  [1901), 
pp.  2S9-291;  ahs.  in  Ztschr.  Ihtersudi.  NuJir.  u.  Genussmtl.,  5  [1902),  No.  1,  p.  29). — 
A  general  discussion. 

Substitutes  for  bread  used  in  times  of  famine  and  the  digestibility  of  such 
materials  by  man,  Ehismaxx  (Ztschr.  Biol.,  42  {1901),  pp.  672-709). — The  t'omposi- 
tion  and  digestibihty  of  a  number  of  sorts  of  bread  substitutes  used  in  Russia  in 
time  of  famine  are  reported.     Results  are  discussed  at  some  length. 

The  amount  of  bread  obtained  from  flour,  Ballard  {Compt.  Rend.  Acad.  Sci. 
Paris,  133  {1901),  p.  251;  <(bs.  in  Centhl.  Agr.  Chem.,  31  {1902),  No.  3,  2)p.  186-188).— 
The  comparative  yield  of  round  and  oblong  loaves  was  studied.  On  an  average  the 
weight  of  the  round  loaves  from  a  given  quantity  of  flour  was  greater  than  that  o) 
the  square  loaves,  the  difference  being  due  to  the  proportion  of  crust  and  the  corre- 
sponding water  content  of  the  two  sorts.     Analytical  data  are  also  reported. 

Adulteration  of  Avheat  flour  ■with  flour  from  other  cereals  and  legumes, 
M.  Lozano  y  Castro  {Mem.  y  Rev.  Sac.  Clenl.  ''Antonio  Alzafe,"  16  {1901),  No.  3,  pp. 
91-101). — Directions  for  recognizing  adulteration  of  different  kinds  are  given. 

A  plant  butter  used  as  a  substitute  for  cocoa  butter,  G.  Possetto  {Giorn. 
Farm,  e  Chim.,  51  {1901),  pp.  337-340;  Chem.  Rei:.  Fett  u.  Ilarz-Ind.,  8  {1901), p.  233^ 
ahs.  in  Ztschr.  Vntersuch.  Nahr.  u.  Genussmtl.,  5  {1902),  No.  10,  p.  472). — From  art 
examination  of  a  sample  the  conclusion  was  drawn  that  this  material  consisted  01 
Japanese  wax  and  cocoa  fat. 

Gluten  alimentary  pastes,  G.  Teyxeira  {Staz.  Sper.  Agr.  Ital.,  34  {1901),  No.  10, 
PJ).  993-995). — The  author  compares  a  number  of  different  brands  of  gluten  alimen- 
tary })astes,  quoting  the  composition. 

Fersan — its  therapeutic  and  nutritive  properties,  II.  F.  Tourlet  {Tlies-is, 
Univ.  Paris,  1901,  jjp.  61). — Experiments  are  reported  on  the  effects  of  feeding  fersan, 
a  food  product  made  from  the  red  corpuscles  of  beef  blood. 

Plasmon,  E.  F.  Ladd  [North  Dakota  Sta.  Rpt.  1901,  j>p.  20,  21).— Three  prepara- 
tions of  this  material  were  examined. 

Infant  foods,  E.  F.  Ladd  {North.  Dakota  Sta.  Rpt.  1901,  p.  20). — Analyses  are 
re])(jrted  of  4  i^reparations. 

Food  products  of  Canada  and  names  of  some  exporters  [Dipt.  Agr.,  Otiaira, 
1901,  pp.  44). — A  description  and  statistical  article  with  an  address  list. 

An  improved  method  of  preparing  and  preserving  meat  for  use  in  metabo- 
lism experiments,  W.  J.  Gies  [Amer.  Jour.  PJiysiol.,  5  {1901),  No.  4,  PP-  235-239). — 
According  to  tlie  author,  meat  may  be  satisfactorily  preserved  by  grinding,  remov- 
ing moisture  by  pressure,  forming  the  dry  mass  into  balls,  and  storing  in  glass  bot- 
tles at  a  temperature  of  0°  C.  or  lower.  The  advantages  gained,  the  author  states, 
are:  "The  perfect  freshness  of  the  food  at  the  time  of  its  consumption,  even  weeks 
after  its  preparation ;  therefore,  its  similarity  in  appearance,  odor,  and  taste  to  ordi- 
nary fresh  meat,  and  its  superiority  to  forms  of  nitrogenous  food  to  which  the  animal 
is  unaccustomed,  or  for  which  it  has  no  desire.  The  constancy  of  composition  of 
the  food  thnjughout  even  the  longest  experiments,  by  which  circumstance  the  labor 
of  analysis  is  reduced  to  a  minimum." 

Recent  investigations  concerning  dietary  studies  of  the  people  of  the 
United  States  of  America,  P.  O.  Smolenski  {St.  Petersburg:  Department  of  Interior, 
1901,  ppj.  128). — This  volume  contains  an  account  of  the  agricultural  experiment 
stations  of  the  I'nited  States,  and  a  summary  of  all  the  nutrition  investigations  car- 
ried on  to  date  under  the  auspices  of  the  Office  of  Exiieriment  Stations  of  the  United 
States  Department  of  Agriculture,  the  author's  object  being  to  familiarize  Russian 
readers  with  the  large  amount  of  material  which  has  been  thus  accumulated. 
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Dietary  computer,  Ellen  H.  Richards  {Neiv  York:  John  Wiley  &  Sons;  London: 
Chapman  &  Hall,  1902,  pp.  54,  chart). — This  volume  contains  specially  prepared  tables 
showing  the  C(MBposition  of  a  number  of  common  food  materials  and  dishes  made 
from  them.  The  material  is  arranged  in  such  a  way  that  the  author  believes  the  food 
value  of  a  given  menu  may  be  readily  computed  and  compared  with  the  commonly 
accepted  dietary  standards.  A  chart  accompanying  the  volume  consists  of  a  card- 
board frame  with  movable  slips  upon  which  the  composition  of  food  materials  may 
be  written  in  such  a  way  that  the  total  food  value  of  the  day's  ration  can  be  con- 
veniently ascertained. 

Therapeutic  value  of  vegetable  diet,  L.  Kuttner  {Berlin.  Klinik.,  1902,  Jan.; 
ahs.  in  Britiiih  Med.  Jour.,  1902,  Xo.  2159,  Epit.,  p.  7£').— The  author  concludes  that 
a  mixed  diet  is  most  suitable  for  man  in  health.  The  conditions  requiring  a  partial 
or  complete  vegetarian  diet  are  discussed. 

The  valuation  of  a  vegetarian  diet,  Albu  {Berlin.  Klin.  WeluiscJir.,  1901,  No. 
24,  p.  647;  <d)s.  in  llijij.  BninUchau,  12  {1902),  No.  5,  pp.  237,  238). 

Metabolism,  on  a  vegetarian  diet,  Albu  {Ztschr.  Klin.  Med.  IBerlin],  43  {1901), 
p.  1;  ahs.  in  Hyg.  Rundschau,  12  {1902),  No.  5,  pp.  237,  23S).—T\\e  author  studied  the 
diet  of  a  woman  who  had  been  a  vegetarian  for  6  years.  The  daily  diet,  which  con- 
sisted of  graham  bread,  apples,  plums,  grapes,  nuts,  dates,  and  lettuce,  furnished 
34.14  gm.  protein  and  36  gm.  fat.  On  this  diet  there  was  an  average  daily  gain  of 
0. 37  gm.  nitrogen.  On  an  average  67  per  cent  protein  and  65  per  cent  fat  was  digested. 
The  diet  is  discussed  in  relation  to  a  normal  diet. 

Precautions  to  be  taken  by  consumers  of  vegetables,  Oeserole  ( Queensland 
Agr.  Jour.,  10  {1902),  No.  4,  p.  301) . — In  an  article  quoted  from  Agriculture  Moderne, 
the  author  recommends  that  vegetables  should  be  well  washed  and  inmiersed  for  \ 
hour  in  a  3  per  cent  solution  of  tartaric  acid  to  rid  them  of  injurious  micro-organisms 
and  i^arasites  and  their  eggs  if  such  are  pre.sent.  He  calls  attention  especially  to  the 
fact  that  injurious  parasites  may  be  transmitted  to  men  by  raw  vegetables  which 
have  been  manured  with  contaminated  material  unless  they  are  thoroughly  cleaned. 

The  energy  value  of  the  diet  of  man,  M.  Rubner  {Ztschr.  Biol.,  42  {1901),  pp. 
261-308). — Exjieriments  are  reported  in  which  subjects  (men  and  boys)  were  fed 
milk,  potatoes,  rye  bread,  coarse  bread,  meat,  a  mixed  diet  containing  a  little  fat, 
and  a  mixed  diet  containing  a  large  amount  of  fat.  The  fuel  value  of  food,  urine, 
and  feces  was  determined.  In  a  number  of  cases  the  fuel  value  of  the  food  as 
determined  was  compared  with  the  value  calculated  ))y  the  aid  of  the  factors  ordinarily 
used.  The  following  table  shows  the  physiological  nutritive  effect  of  the  foods  and 
rations  studied — that  is,  the  jiercentage  of  energy  available: 

Physiological  nutritive  effect  of  different  foods. 


Food  material. 


Milk 

Mixed  diet,  odiitaiiiiiiKiiii  abmidanceof  fat;  boy  E 
Mixed  diet,  coiitiiiniiiKii'i  alimiclaiiceof  fat;  boy  O 

Mixed  diet,  (■(uitauiiiiK  little  fat;  man  F 

Mixed  diet,  (■untaminK  little  fat;  man  T 

:Mixed  diet,  cDiitainiiig  an  abundance  of  .'at;  man  F 
Mixeil  diet,  emitaining  an  abundance  of  fat;  man  T 

Rye  bread 

Coarse  bread 

Potatoes 

Meat 


Fnel 
value 

Energy  lost. 

per  gm. 

In 
urine. 

In 
feces. 

ash-free 
material. 

Total. 

Calories. 

Per  cent. 

Per  cent. 

Per  cent. 

5,932 

5.13 

5.07 

10.20 

5,916 

2.52 

6.27 

8.79 

5,718 

3.30 

7.91 

11.21 

5,095 

5.00 

7.43 

12.40 

4,917 

4.30 

4.  .58 

8.90 

6, 20-1 

5. 20 

4.  :32 

9.  .50 

6, 479 

4. 48 

4.44 

8.90 

4,190 

2.40 

15. 50 

17.90 

4,  24  :^ 

2.20 

24. 30 

26.  .50 

4, 17X 

2.30 

.5.60 

7.90 

5,862 

16.30 

6.90 

23. 20 

Physi- 
ological 
nutritive 

value. 


Per  cent. 
89.80 
91.21 
88.79 
87.60 
91.10 
90.  .50 
91.10 
82. 10 
73.50 
92. 10 
76.80 


Tlie  author  notes  that  determinations  like  tho.se  reported  furnish  a  means  of  judging 
of  the  energy  value  of  foods,  but  that  special  studies  of  a  different  nature  are  needed 
to  determine  their  protein  value. 
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Meat  and  meat  preparation  in  the  diet  of  man,  II.  Poda  and  \V.  Pkausnitz 

(Ztachr.  Biol.,  4-^  {1901),  pp.  377-406). — Digestion  experiments  with  man  are  reported 
in  Avhieli  roast  meat,  salt  meat,  and  meat  alljnmen,  with  and  without  the  addition  of 
meat  extract,  were  added  to  a  simple  mixed  diet.  From  a  numljer  of  the  experi- 
ments the  following  average  tigures  were  deduced,  showing  the  amount  of  the  differ- 
ent nutrients  excreted  in  the  feces — that  is,  not  digested: 

Xutrioits  excreted  in  the  feces  whoi  meal  and  meat  preparations  were  eaten. 


Diet. 


^'■5''       Nitrogen      ^^^^^^ 
matter,    ""rogen.    extract. 


Ash. 


Meat  albumen 
Roast  meat  . . . 
Siilt  meat 


Per  cent. 
4.10 
3.33 
3.26 


Per  cent. 

10.27 

7.12 

6.79 


Per  cent. 
22.87 
19.14 
10.04 


Per  cent. 
4.52 
3.68 
4.76 


Artificial  digestion  experiments  were  also  made,  which  led  to  the  conclusion  that 
fresh  meat  was  more  quickly  dissolved  than  the  dry  meat  preparations,  and  that  dif- 
ferent preparations  made  by  drying  meat  differed  among  themselves  in  the  (juickness 
with  which  they  were  dissolved.     The  experiments  are  discussed  in  detail. 

The  power  of  alcohol  to  protect  protein,  R  O.  Neumann  {MiXncheii.  Med. 
Wclnisrhr.,  1901,  No.  28,  p.  1126;  abs.  in  ILjg.  Rundschau,  12  {1902),  No.  5,  pp.  248, 
249). — From  experiments  in  which  the  author  was  himself  the  subject,  he  concluded 
that  under  the  experimental  conditions  alcohol  was  directly  comparable  with  fat. 
He  regards  alcohol  as  a  nutrient. 

The  cleavage  of  protein  in  man  -when  severe  work  is  performed,  C.  Jack- 
son {Atli  R.  Accad.  Lincei.  Rend.  CI.  Sci.  Fis.  Mat.  e  Nat.,  5.  ser.,  10  {1901),  II,  No. 
8,  pp.  186-188). — Experiments  are  reported  in  which  the  urine  of  5  persons  was 
examined  after  severe  work  which  consisted  in  climbing  a  mountain,  the  results 
being  compared  with  similar  data  obtained  when  no  work  was  performed.  The 
author  believes  that  muscular  work  increased  the  cleavage  of  protein.  [It  should  be 
noted  that  no  statements  are  made  concerning  the  food  eaten.  The  variations  in  the 
amount  of  nitrogen  excreted  may  have  been  due  to  variations  in  the  amount  of  pro- 
tein consumed.] 

Concerning  the  tryptic  cleavage  of  protein,  J.  Mochizuki  {Beitr.  Cliem.  Phy- 
siol, u.  Pathol.  Ztschr.  Bicjchem.,  1  {1901),  p.  44;  (d,s.  in  Ilijg.  Rundschau,  12  {1902), 
No.  5,  pp.  235,  236). — A  chemical  study  of  tryp.sin. 

The  influence  of  environment,  and  especially  of  inorganic  substances, 
upon  the  properties  of  protein,  J.  Starke  {Ztschr.  Biol.,  42  {1901),  pp.  187-227). — 
A  theoretical  discussion  of  the  structure  and  properties  of  the  albumen  molecule  with 
special  reference  to  the  author's  investigations. 
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Commercial  feeding  stuffs  in  the  Connecticut  market  ( Connecticid  State  Sta. 
Bui.  138,  pp.  39). — In  accordance  with  the  State  feeding  stuff  law,  analyses  were  made 
of  a  number  of  samples  of  cotton-seed  meal;  old  and  new  process  linseed  meal;  wheat 
products  from  winter,  spring,  and  unclassified  wheat,  including  bran,  middlings,  and 
mixed  feeds;  corn  meal;  gluten  meal;  gluten  feed;  hominy  feeds;  rye  feed;  malt 
sprouts;  buckwheat  shucks;  buckwheat  middlings;  and  miscellaneous  feeds,  includ- 
ing the  by-products  from  cereal  breakfast  foods,  proprietary  feeds,  condimental  feeds, 
and  meat  meal,  and  otlier  poultry  feeds. 

"Cotton-seed  meal,  linseed  meal,  the  gluten  meals  and  feeds,  and  the  factory 
mixed  feeds  of  two  firms  are,  as  a  rule,  sold  with  a  guaranteed  percentage  of  protein 
and  fat  as  is  required  by  the  State  law.     On  the  other  hand,  the  wheat  feeds,  and 
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tlie  com  feed^ — other  than  th<j.se  named  above — as  well  an  nioi^t  other  feeds,  are,  as 
a  rule,  sold  without  guaranties,  which  is  contrary  to  law. 

"The  only  evidence  of  deliberate  fraud  in  the  feed  market  which  is  sliown  by  the 
analyses,  is  the  mixing  of  finely  ground  corncobs  with  wheat  feed.  .  .  .  There  are 
in  the  feed  market  a  considerable  number  of  very  inferior  oat  feeds,  and  mixed  corn- 
and-oat  feeds,  which  contain  a  large  proportion  of  hulls  and  chaff,  and  which  can 
not  profitably  be  used  by  the  stock  feeder  at  any  price. 

"The  dairyman's  chief  concern  in  buying  feeds  to  supplement  his  farm  supply  of 
corn,  stover,  hay,  etc.,  should  be  to  buy,  on  the  most  reasonable  terms,  protein  in 
digestible  and  palatable  forms.  Seldom  will  it  pay  him  to  buy  any  feed  containing 
less  than  12  to  15  ])er  cent  of  crude  protein." 

Analyses  of  commercial  feeding  stuffs,  J.  L.  Hills  (  Vermont  Sta.  Bui.  91, 
pp.  39-52). — Analyses  were  made  in  accordance  with  the  State  feeding  stuff  law  of  a 
number  of  samples  of  cotton-seed  meal;  linseed  meal,  old  and  new  process;  gluten 
meals,  and  feeds;  cereal  breakfast  food  by-products,  and  other  commercial  feeds; 
ground  oats;  wheat  bran;  wheat  middlings;  mixed  wheat  feed;  buckwheat  Ijran; 
buckwheat  middlings;  buckwheat  hulls;  calf  meal;  ground  beef  scrap  and  poultry 
feeds.  According  to  the  author  none  of  the  samples  of  cotton-seed  meal,  linseed 
meal,  or  gluten  products  was  adulterated,  although  several  brands  of  the  latter  and 
some  of  the  germ  oil  meals  were  inferior  to  the  guaranteed  composition. 

"The  oatmeal  manufacturers'  brands  of  oat  feeds,  corn-and-oat  feeds,  etc.,  were 
found,  as  usual,  more  or  less  loaded  with  oat  hulls.  Some  of  these  })rands  are 
extremely  inferior.  One  is  called  a  ground  oats,  yet  carries  less  than  half  the  pro- 
tein which  oats  should  contain.  Another  is  nothing  more  nor  less  than  finely  ground 
oat  hulls,  selling  at  |20  a  ton.  Ninety  per  cent  of  the  provenders  (other  than  the 
output  of  the  oatmeal  mills)  seem  to  be  above  reproach,  while  the  remaining  10  per 
cent  are  hardly  more  than  open  to  question.  The  wheat  offals  appear  to  be  of  excel- 
lent grade,  no  cases  of  adulteration  l)eing  found,  but,  on  the  contrary,  exceptionally 
high  protein  contents  being  observed." 

Indian  food  grains  and  fodders — their  chemical  composition,  J.  W. 
Le.\ther  (.l^r.  Ledger  {1901),  No.  10  {Med.  and  Chem.  ser.,  No.  14),  pp.  349-376). — 
Analyses  are  reported  of  Andropogon  Jtalepensis,  A.  sorghum,  Sorghum  andropogon, 
peanuts,  (lats,  Brassica  campei^tris,  cocoanut  cake,  a  number  of  legumes,  millets,  etc. 

The  composition  of  tendon  mucoid,  W.  I).  Cutter  and  W.  J.  Gies  {Amev. 
Jour.  Physiol.,  6  {1901),  No.  3,  pp.  155-172).— Among  the  conclusions  drawn  from  a 
chemical  study  of  tendon  mucoid  were  the  following: 

"The  average  composition  of  mucoid  separated  from  white  fil)rous  connective  tis- 
sue by  the  customary  methods  is  very  nearly  the  same  as  that  of  chondronuicoid  and 
osseomucoid.  Thermochemical  studies  of  the  mucoids  in  tendon,  cartilage,  and  bone 
emphasize  the  j)robability  that  these  bodies  are  very  intimately  related." 

The  chemical  constituents  of  tendinous  tissue,  L.  BiEKCiEK  and  AV.  J.  Gies 
{Amer.  Jour.  Phgsiol.,  6  {1901),  No.  4,  pp-  219-231). — The  composition  of  tendinous 
tissue  from  a  steer  and  a  calf  was  studied. 

The  composition  of  yellow  fibrous  connective  tissue,  G.  W.  V.vndegrift  and 
W.  J.  Gies  {Amer.  Jour.  Bhi/siol.,  o  {1901),  No.  5,  pp.  287-297). — A  chemical  study 
of  ligaments  from  a  steer  and  a  calf  is  reported. 

The  nutritive  value  of  gelatin,  O.  Krummacher  {Zlsdtr.  Biol.,  42  {1901)  pp. 
242-260,  dgm.  1). — On  the  basis  of  experimental  data,  including  determinations  of 
the  heat  of  combustion  and  feeding  tests  with  a  dog,  the  author  concludes  that  gela- 
tin supi)lies  the  body  with  energy  and  hence  prevents  the  cleavage  of  protein. 
When  gelatin  was  fed  in  his  experiments,  the  cleavage  or  protein  was  62.6  j>er  cent 
less  than  during  fasting. 
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The  eflFect  of  variations  in  the  method  employed  for  the  artificial  digestion 
of  proteid  materials,  G.  Berju  {Dent.  Med.  ZUj.,  22  [1901),  jip.  567,  568;  ab.s.  in 
Ztxciir.  Uxterxiu-h.  Xnlir.  v.  GenussmtL,  5  (1902),  No.  6,  p.  275). — Experimental  data 
are  rej>orte<l. 

Some  observations  on  the  metabolism  of  protein,  M.  Gkuber  {Ztschr.  Biol., 
42  {1901),  pp.  407-427,  chjws.  3). — A  number  of  the  principles  of  metabolism  are  dis- 
cussed at  length  in  connection  with  the  author's  experiments.  The  author  believes 
that  fat  is  formed  from  protein  and  cites  experiments  in  proof  of  this  contention. 
Tlie  possibility  of  increasing  the  size  of  the  organs  of  the  body  by  any  system  of  diet 
is  also  discussed,  the  author  believing  that  this  is  only  possible  within  the  most  nar- 
row limits.  The  small  gains  or  losses  of  nitrogen  which  are  observed  in  metabolism 
experiments  are  discussed  in  detail  and  are  believed  by  the  author  to  depend  upon  a 
retention  of  protein  or  an  increased  metabolism  of  this  nutrient,  as  the  case  may  be. 
The  protection  of  protein  by  different  materials  is  also  discussed. 

Heat  of  combustion  and  physiological  nutritive  value  of  foods.  I,  Meat, 
J.  Frentzel  and  ]\I.  Schkeuek  [Arch.  Anat.  u.  Physiol.,  Fliysiol.  Aht.,  1901,  pp. 
284-298;  abs.  In  Ztschr.  Untersuch.  Nahr.  u.  GenussmtL,  5  {1902),  No.  6,  pp.266). — 
Exj)eriments  with  a  dog  are  reported  which  led  to  the  conclusion  that  74.84  percent 
of  the  energy  supjilied  in  meat  was  rendered  availal)le  l)y  the  body. 

An  experimental  contribution  to  the  question  of  the  physiological  protein 
minimum,  ]\I.  ("kemer  and  31.  Henderson  [Ztxclir.  Uiol.,  42  {1901),  pp.  612-618). — 
Experiments  with  a  dog  are  reported,  in  which  the  metabolism  of  nitrogen  was 
studied. 

Concerning  the  cause  of  increased  proteid  metabolism  during  fasting,  F.  N. 
ScHULZ  {^Ztschr.  Biol.,  41  {1^01),  No.  3,  pp.  368-377).— A  controversial  article. 

The  influence  of  body  fat  in  fasting  animals,  E.  Yoit  {Ztschr.  Biol.,  41  {1901), 
No.  4,  pp-  502-549,  dgms.  5). — A  number  of  experiments,  some  of  which  were  made 
by  the  author,  with  different  animals,  are  quoted  and  discussed  in  detail.  Accord- 
ing to  the  author,  proteid  cleavage  in  a  fasting  animal  is  markedly  influenced  by  the 
fat  content  of  the  body.  If  a  large  amount  of  fat  is  present,  the  metabolism  of  pro- 
tein is  not  increased  at  the  beginning  of  the  fasting  jieriod.  However,  as  soon  as  the 
fat  is  diminished  to  a  certain  amount  the  cleavage  of  protein  is  relatively  increased. 
Apparently  the  relation  between  the  body  fat  content  and  the  cleavage  of  i>rotein  is 
the  same  with  different  classes  of  animals,  so  that  it  is  possible  by  means  of  the 
amount  of  proteid  cleavage  to  estimate  the  amount  of  fat  present.  The  effect  of  body 
fat  up.on  the  amount  of  proteid  cleavage  is  dependent  upon  the  relation  between  the 
amount  of  fat  in  circulation  and  the  amount  present  in  the  fat  reservoirs  of  the  body. 
The  relation  between  death  due  to  fasting  and  the  fat  content  of  the  body  is  also 
discussed. 

Concerning  the  cause  of  the  increased  cleavage  of  protein  during  fasting, 
E.  VoiT  (Ztschr.  Biol.,  41  [1901),  No.  4,  ]>p.  550-571).— \  further  discussion  of  the 
subject  noted  above.  Kespiratory  quotient  experiments  are  reported.  These  tests 
also  indicate  that  the  cleavage  of  protein  is  dependent  upon  the  amount  of  fat  present 
in  the  body. 

The  formation  of  fat  from  carbohydrates,  K.  B.  Lehmann  and  E.  Voir  {Ztschr. 
Biol.,  4^  {1901),  pp.  '619-671). — A  large  number  of  experiments  are  reported  which, 
the  authors  believe,  show  that  fat  may  be  formed  from  carbohydrates.  In  some  of 
the  experiments  food,  urine,  and  feces  were  taken  into  account;  in  others  the  res- 
piratory products  were  also  studied. 

The  utilization  of  rhamnose  by  the  animal  body  and  the  related  question 
of  the  physiological  value  of  carbohydrates,  M.  C'remer  (Z/.sr//c.  Hiol.,42  {1901), 
pp.  4~S-467). — The  work  of  earlier  investigators  is  reviewed  at  some  length  and  exper- 
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inients  nunle  by  the  author  with  a  dog  and  ra])])it.s  are  reported.     The  conclusion  was 
drawn  that  rlianinose  diminishes  the  cleavajie  of  fat  in  the  l)ody. 

On  the  occurrence  of  oxy-phenyl-ethyl-amin  in  pancreas  dig-estion,  and  on 
the  cleavag-e  of  carbon  dioxid  by  ferments,  R.  L.  Emerson  {Beitr.  Chcrn.  Fhijsiol. 
u.  r>if}inl.,  1  {1901),  pp.  501-506;  ahx.  in  Chan.  Venthl.,  1902,  I,  No.  S,  p.  ^<95).— Exper- 
imental data  are  reported  and  discussed. 

Studies  on  the  motor  activity  of  the  stomach,  II,  Moritz  {Zt.^chr.  Biol,  42 
{1901),  pp.  565-611,  fuj.  1). — A  nundjer  of  exiteriments  are  reported  and  discussed  in 
detail. 

The  breeders'  associations  of  the  German  Empire,  January  1,  1901,  O. 
KxisPEL  {Arh.  Dmt.  Landir.  GeselL,  1901,  No.  66,  j)p.  ^^.57).— Statistics  ami  other 
data  are  given  regarding  the  breeders'  associations  in  the  different  States  of  the 
German  Empire. 

On  the  influence  of  awards  of  prizes  for  live  stock  on  the  development  of 
Swedish  animal  industry,  J.  Ekelund  {K.  Lundt.  Ahtd.  Ilandi.  Tuhkr.,  40  {1901), 
No.  4,  PJ>-  217-269). 

Animal  husbandry  in  Russia,  R.  Mullek  {Fiihling's  Landw.  Ztg.,  50  {1901),  No. 
23,  pp.  S1S-S24;  51  {1902),  Nos.  2,  pp.  74-77;  3,  pp.  108-114).—^  descriptive  and 
statistical  article. 

Stock  feeding,  C.  M.  Conner  {l^outh  Carolina  Sta.  Bxd.  67,  pj).  13).— The  general 
principles  of  animal  feeding  are  discussed,  the  composition  of  a  number  of  feeding 
stuffs  of  the  most  importance  locally  is  (pioted,  and  rations  composed  of  such  mate- 
rials suggested. 

"Waste  products  of  western  farms  may  become  a  source  of  profitable  gain 
through  the  use  of  live  stock,  R.  S.  Shaw  {Montana  Sta.  Bid.  32,  pp.  26-30). — 
With  a  view  of  determining  the  value  of  grain,  weeds,  grass,  etc.,  in  stubble  fields,  U 
yearling  steers,  8  heifers,  3  colts,  25  pigs,  and  230  lambs  were  pastured  for  from  1 
month  to  about  6  weeks  on  112  acres  which  had  been  planted  with  wheat  and  other 
cereals,  potatoes  and  other  roots.  During  stormy  weather  the  steers  were  fed  some 
hay,  the  lambs  some  clover,  and  the  pigs  some  barley  meal.  The  original  weight  of 
the  steers  was  4,613  lbs.,  and  the  gain  4-47  lbs.  The  lambs  at  the  start  weighed  11,699 
lbs.,  and  gained  2,249  lbs.  The  pigs  gained  877  lljs.,  the  original  weight  being  2,731 
lbs.  Data  for  the  other  animals  are  not  recorded.  The  author  calculates  that  the 
"waste  products"  eaten  by  live  stock  yielded  a  "profit  of  %\.A\  per  acre  over  and 
above  the  value  of  the  food  secured  by  the  animals  and  required  for  maintenance." 

Beef  production  in  Iowa,  W.  A.  McHenry  ( loxm  Agr. ,  1  { 1902),  No.  3,  pp.  2-5). — 
A  general  article. 

Report  on  cod-liver  oil  as  a  substitute  for  cream  in  calf  rearing,  R.  S.  Seton 
{Yorkshire  Col.,  Leeds,  and  East  and  West  Hidings  Joint  Agr.  Council,  Pamphlet  18 
{1901),  pp.  7,  tables  2). — Continuing  previous  work  (E.  S.  R.,  12,  p.  668),  12  calves, 
aljout  a  month  old,  were  fed  whole  milk  for  some  5  weeks.  The  ration  of  8  of  them 
was  then  gradually  changed  to  skim  milk  and  cod-liver  oil,  the  amounts  fed  daily 
])eing  finally  5  qts.  of  skim  milk  to  2  oz.  of  cod-liver  oil.  The  remaining  calves  were 
continued  on  whole  milk,  6  qts.  per  day  being  finally  fed.  After  some  6  weeks  all 
the  calves  were  given  meadow  hay  ad  libitum  and  about  1  lb.  per  head  daily  of  linseed 
cake  and  bran,  the  amount  being  gradually  increased.  The  average  weight  of  the 
calves  at  the  beginning  of  the  whole-milk  period  was  a  little  over  112  lbs.  each.  The 
average  daily  gain  of  the  calves  fed  whole  milk  in  the  140  days  of  the  test  was  1.7 
lbs.  per  head,  that  of  the  calves  fed  cod-liver  oil  1.2  lbs.  To  test  the  value  of  con- 
tinned  oil  feeding,  the  calves  immediately  after  weaning  were  divided  into  3  lots 
of  4  each.  Lot  1,  composed  of  the  calves  accustomed  to  it,  was  fed  2  oz.  of  oil  daily 
with  linseed  cake  and  meal.  The  others  were  fed  cake  and  meal  only.  In  28  weeks 
the  average  daily  gain  of  the  calves  formerly  fed  whole  milk  was  2  lbs. ;  of  those  fed 
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skim  milk  and  oil  and  coiitimu'd  on  an  oil  ration,  '2.4  lbs.;  ami  of  tliose  formerly'  fed 
oil,  but  not  continued  on  it,  2.1  lbs.  At  the  close  of  the  test  the  calves  wi're  slaugh- 
tered. The  following  general  conclusions  were  drawn:  Cod-liver  oil  as  a  sul)stitute 
for  fat  may  l)e  used  with  safety,  suii2)lenienting  separator  skim  milk  for  calves,  and 
they  readily  become  accustomed  to  it.  Feeding  cod-liver  oil  does  not  involve  much 
labor,  and  with  skim  milk  furnishes  a  cheap  feed.  Judging  from  the  experiment 
reported  above,  it  seems  advisable  to  continue  the  oil  feeding  with  Unseed  cake  and 
meal  for  a  time  after  weaning.  The  use  of  cod-liver  oil  in  the  early  stages  of  calf  feed- 
ing does  not  seem  to  have  any  T)ad  effect  on  the  flesh  of  the  animals  when  slaughtered 
as  bullocks. 

Some  notes  on  sheep  husbandry,  H.  W.  JVIumford  (Proc.  Soc.  Prom.  Agr.  Sci. 
1901,  pp.  103-1(15). — The  author  (juotes  statistics  covering  several  years  which  were 
kept  of  a  flock  of  sheep.  It  was  noted  that  on  an  average  wether  lambs  gained  in 
60  days  2.25  per  cent  in  live  weight  and  4.0  per  cent  dressed  weight  more  than 
bucks  of  the  same  age.  The  feed  consisted  of  early-cut  clover  liay.  While  with 
the  ewes  the  latter  were  given  1  to  1.5  qts.  shelled  corn  daily. 

The  goat  in  Germany,  F.  Dettweiler  {Arb.  Deut.  Landw.  Gesell.,  1902,  No.  69, 
pp.  :?07,fig».  11). — Historical  statements  are  made  concerning  the  goat  in  Germany 
and  the  importance  of  the  goat-raising  industry.  Goat  raising  in  the  different 
provinces  of  the  German  Emi^ire  is  discussed  and  methods  for  further  development 
of  the  industry  suggested. 

Pig-feeding  experiments,  J.  R.  Campbell  (  Yorkshire  Col.,  Leeds,  and  East  and 
West  Ridings  Joint  Agr.  ('onnril,  GarfortJi  E.rpts.,  1899,  PainpJdet  S,  pp.4)- — The  value 
of  several  grain  rations  mixed  with  different  amounts  of  water  was  tested  with  4 
lots  of  6  pigs  each  after  a  preliminary  period  of  124  days,  during  which  the  pigs  had 
gained  on  an  average  1.1  lbs.  per  head  daily.  The  test  proper  covered  56  days. 
Lot  1  was  fed  barley  meal,  sharps,  i.  e.,  middlings,  and  gluten  meal  2:1:1;  lot  2  a 
mixture  of  equal  parts  of  barley  meal  and  maize  meal;  lots  3  and  4  barley  meal  and 
sharps  1:1.  The  grain  ration  of  lots  1,  2,  and  3  was  mixed  with  four  times  and  lot 
4  with  twice  its  weight  of  water.  The  average  daily  gain  of  the  4  lots  was  1.1,  0.9, 
1.1,  and  1.4  lbs.  per  head,  respectively,  the  food  eaten  per  pound  of  gain  being  5.3, 
6.1,  5.7,  and  4.9  lbs.  According  to  the  author,  the  effect  of  the  rations  was  most 
marked  with  lots  3  and  4,  the  former  receiving  the  ration  in  a  slopi^y  condition,  the 
latter  in  the  form  of  a  porridge.  Larger  gains  were  made  on  the  drier  ration  and 
less  food  was  required  per  pound  of  gain.  The  author  believes  that  "the  mixture  of 
barley  and  meal  and  sharps  is  better  than  barley  meal  and  maize,  and  that  the  latter 
mixture  may  be  somewhat  improved  by  the  addition  of  a  highly  nitrogenous  meal, 
and,  finally,  that  a  great  deal  of  food  may  be  wasted,  particularly  in  winter,  when 
pigs  are  fed  upon  food  containing  more  water  than  is  necessary  for  the  requirements 
of  the  body.  The  cost  of  food  sujiplied  to  lot  4  was  about  $4.56  greater  during  8 
weeks  than  that  given  lot  3,  but  the  value  of  the  increase  of  pork  for  the  same  lot 
was  $10.20,  thus  leaving  a  balance  of  $5.64  in  favor  of  the  drier  food." 

Investigations  on  the  metabolism  of  pigs  fed  sugar,  starch,  and.  molasses, 
E.  Meissl  and  W.  Bersch  [Ztsclrr.  Landw.  Versuchsw.  Oesterr.,  4  {1901),  No.  8,  pp. 
805-921,  pis.  2,  figs.  6) . — Metabolism  experiments  with  pigs  are  reported  to  compare 
sugar,  starch,  and  molasses  as  the  principal  sources  of  carbohydrates  in  a  ration. 
The  basal  ration  in  all  the  tests  consisted  of  barley  and  dried  brewers'  grains.  Food, 
urine,  feces,  and  respiratory  products  were  analyzed.  For  the  collection  of  the  res- 
piratory products  a  Pettenkofer  respiration  apjjaratus  was  used.  Experimental 
methods  are  discussed  in  detail,  and  the  experiments  reported  in  full.  The  follow- 
ing table  shows  the  balance  of  income  and  outgo  of  carl)on  and  nitrogen  in  tlie  differ- 
ent periods,  and  the  calculated  gains  of  flesh  (muscular  tissue)  and  fat. 


76 


EXPERIMENT    STATION    RECORD. 


Siiiiniiarj/  of  niiinhdli.siii  crpcriiiiriils  irilh  jiii/x. 
[Q\iant)tles  per  day.] 
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lar 

Principal 

In 

Fat 

feeding 
stuff. 

In 
food. 

In 
feces. 
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In 

feces. 

In 
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Gain. 

tissue 
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Grama. 

Grams. 

Grams. 

Grams. 

Gram-f. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Sugar 

.')55. 57 

18.5. 18 

11.02 

288. 40 

70.97 

23. 70 

9.84 

8.82 

5.04 

155.0 

70.9 

Barley 

5."y2.  «2 

158. 77 

6. 23 

294.  09 

93.  .53 

23. 84 

9.62 

S.34 

.5.88 

180.8 

%.7 

Starch 

549. 55 

179. 29 

6.83 

279. 55 

83.88 

23.  72 

9.39 

8.07 

(>.  26 

192.5 

82.5 

Molas.ses... 

638. 09 

199.58 

27. 49 

343. 29 

67.73 

33.97 

12. 14 

13.  .52 

8.31 

255. 6 

52.5 

Do 

565.08 

179. 31 

23.44 

286.  .57 

7.5.76 

33.09 

11.14 

11.00 

10.  95 

336.8 

51.6 

Potatoes . . . 

906. 05 

229. 00 

14.01 

425.  .55 

237. 49 

38.74 

10. 72 

19.10 

8.92 

274.4 

271.7 

Barley 

899.22 

237. 18 

11.19 

425. 74 

225. 11 

39.24 

12. 62 

19.19 

7.43 

228.5 

262. 0 

Molasses... 

957. 74 

277. 69 

14.02 

447. 69 

218. 34 

47.86 

18. 14 

26.33 

3.39 

104.2 

270.7 

Do 

.560. 97 

170.24 

27.67 

259. 31 

103. 75 

33.00 

12. 10 

16.06 

4.84 

148. 80 

114.7 

Barley 

.530.96 

134. 40 

10.19 

300. 38 

85. 99 

23.03 

8.91 

11.44 

2.68 

82.45 

100.8 

Molasses... 

.559.  98 

168. 40 

32. 89 

301.27 

.57. 42 

32. 90 

12.  .56 

17.20 

3.14 

96.61 

61.5 

Do 

948. 11 

253. 01 

34.91 

471. 19 

189.00 

.51. 98 

16. 53 

24.60 

10.85 

333.70 

200.1 

Potatoes . . . 

871.06 

209. 66 

13.68 

.516.24 

131.48 

39.08 

13.02 

14.54 

11.52 

3.54.40 

121.9 

Molasse.s... 

952. 80 

237..  02 

44.11 

520. 61 

151.06 

51. 17 

15. 45 

24.  28 

11.44 

351. 80 

148.0 

A  number  of  general  deductions  were  drawn  from  the  experiments,  some  of  which 
follow.  In  all  the  experiments  in  which  a  normal  ration  was  fed — i.  e.,  one  in 
which  the  starch  was  furnished  by  barley  or  potatoes — the  protein  was  very  well 
digested.  In  periods  in  which  molasses  was  fed  the  digestibility  of  proteids  was 
diminished  and  that  of  non-nitrogenous  nutrients  increased.  (Tenerally  speaking, 
the  coefficients  of  digestibility  of  fats  were  low.  As  noted  by  other  observers,  the 
amount  of  carbon  dioxid  excreted  was  proportional  to  body  weight.  Less  was 
excreted  in  the  molasses  period  than  in  other  periods.  On  the  whole  the  authors 
regard  molasses  as  a  somewhat  better  feeding  stuff  than  starch  in  the  form  of  barley. 
Better  results  were  also  obtained  with  molasses  than  with  sugar.  From  these 
experiments  sugar  does  not  appear  to  possess  a  higher  nutritive  value  than  other 
carbohydrates.  The  authors  note  that  it  can  be  regarded  also  as  a  stimulant.  An 
examination  of  the  fat  of  the  pigs  showed  that  molasses  did  not  exercise  an  unfavor- 
a1)le  effect  on  its  composition. 

Tankage  as  a  food  for  swine,  C.  S.  Plumb  {Froc.  Soc.  Prom.  Agr.  Sci.,  1901,  pp. 
55-95).— Noted  from  another  publication  (E.  S.  R.,  13,  p.  1079). 

Experimental  contributions  to  the  theory  of  heredity,  J.  C.  Ewart  {Trans. 
Highland  and  Agr.  Soc,  Scotland,  5.  ser.,  U  {1902),  jrp.  112-229,  figs.  ;?^).— The  author 
discusses  in  a  critical  manner  a  number  of  the  cases  usually  mentioned  as  supporting 
the  hypothesis  of  telegony  in  horses.  In  all  cases  other  simpler  explanations  are  found 
for  the  actual  phenomena  which  were  o])served  without  resorting  to  any  theory  of 
"infection,"  "corruption,"  or  influence  of  a  previous  sire.  The  experiments  con- 
ducted by  the  author  were  chiefly  conflned  to  the  production  of  crosses  between 
horses  and  zebras,  and  the  raising  of  colts  from  the  same  mares  after  production  of 
the  hybrids.  In  these  experiments  chestnut,  brown,  and  black  mares  were 
employed,  anel  in  some  cases  the  mare  was  bred  alternately  to  zebra  and  horse  stal- 
lions, in  order  to  give  the  best  possible  opportunity  for  judging  any  influence  of  the 
zebra  upon  the  appearance  or  conformation  of  the  offspring.  No  evidence  whatever 
was  obtained  in  support  of  the  theory  of  telegony.  The  colts  obtained  in  mares 
which  had  jireviously  been  bred  to  zebras  were  true  to  their  parents  in  every  respect 
and  exhibited  no  mental  or  physical  traits  of  tlie  zebra.  A  brief  review  is  given  of 
the  results  of  the  experiments  of  Baron  de  Parana,  in  Brazil.  His  experiments  were 
based  on  extensive  raising  of  mules,  and  the  observations  of  de  Parana  and  his 
acquaintances  engaged  in  the  same  occupation  are  distinctly  opposed  to  the  theory 
of  the  influences  of  the  previous  sire. 
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The  author  also  conducted  experiments  for  the  jiurpose  of  determmmg  whether 
any  support  of  the  hypothesis  of  telegony  could  be  obtained  from  breeding  mares  to 
different  breeds  of  stallions.  These  results  were  also  unfavorable  to  the  theory  of 
telegony,  as  were  similar  exi)eriments  in  breeding  mares  to  various  stallions  of  the 
same  breed.  The  author  states  that  although  at  the  beginning  of  his  experiments 
he  "hoped  to  prove  the  fact  of  telegony,"  his  experiments  and  ol)servations  liave 
thoroughly  convinced  him  that  there  never  has  been  an  undoubted  case  of  "infec- 
tion" in  dogs,  rabbits,  or  horses. 

Poultry  experiments,  J.  H.  Shepperd  {Xorlli  Dakota  Sta.  Rpt.  1901,  pp.  S'J-91). — 
A  comparison  was  made  of  the  egg  production  of  19  hens  1  year  old  and  12  hens  2 
years  old.  The  average  number  of  eggs  laid  by  the  hens  1  year  old  in  180  days  was 
49.4  and  of  the  hens  2  years  old  15.7.  The  number  of  eggs  laid  by  individual  hens 
is  reported  in  connection  with  a  brief  discussion  of  breeding  for  egg  production. 

Subdepartment  of  poultry,  H.  C.  Gardner  (i/owtonrt*S'to.  Bnl.  .32,  pp.  50-52). — 
Brief  notes  are  given  regarding  the  station  poultry  equipment  and  management  of 
])Ouitry.     Two  feeding  tests  are  noted,  no  details  being  reported. 

Incubators  and  brooders  and  their  management,  D.  S.  Thompson  {Agr.  Gaz. 
Ketr  Soiitli  WaU'.'<,  13  (1902),  Xo.  1,  pp.  15-21). — Incubators  are  described  and  tests 
of  a  nund)er  of  sorts  at  the  Hawkesbury  Agricultural  College  are  reported. 

On  the  determination  of  the  soundness  of  eggs  by  their  specific  gravity, 
C.  CoGGi  {Gior.  E.  Soc.  Ital.  Ig.,  1901,  Apr.  SO;  abs.  in  Public  Health,  14  {1902),  No. 
7,  p.  423). — From  experiments  reported  in  detail,  the  author  concludes  that  the 
specific-gravity  method  of  testing  the  freshness  of  eggs  with  a  salt  solution  does  not 
give  reliable  results. 

DAIRY  FARMING —DAIRYING. 

The  immediate  effect  on  milk  production  of  changes  in  the  ration,  W.  P. 

Wheeler  [Ne.w  York  State  Sta.  Bui.  210,  pyp.  373-433). — Records  of  981  cows  for  lim- 
ited periods,  obtained  for  the  most  part  in  extensive  tests  of  breeds  covering  a  num- 
ber of  years,  are  grouped  to  show  the  immediate  effect  upon  milk  production  of 
changes  in  the  ration  as  regards  total  digestible  organic  matter,  fuel  value,  amount  of 
protein,  and  nutritive  ratio.  The  record  in  each  case  is  taken  for  the  2  to  4  weeks 
preceding  and  following  a  change  in  the  ration.  No  ration  was  fed  that  was  radically 
deficient  in  any  respect,  and  the  change  was  never  very  marked.  Averages  of  the 
111  groups  based  upon  the  character  of  the  ration  fed  are  presented  in  tabular  form 
and  discussed.     The  author's  summary  of  the  results  in  part  is  as  follows: 

"Total  nutrient.^. — In  general,  the  milk  flow  increased  most  or  diminished  least 
when  the  greatest  increase  of  total  nutrients  was  made  without  regard  to  moderate 
changes  in  i^rotein  content.  The  most  rapid  shrinkage  of  milk  flow  generally  occurred 
when  the  percentage  reduction  of  total  nutrients  was  greatest,  although  this  usually 
was  associated  with  a  reduction  of  protein. 

"On  the  average  for  all  records  when  an  increase  of  the  total  nutrients  was  made, 
there  was  no  change  in  milk  production.  On  the  average  for  all  when  the  amount 
of  nutrients  was  reduced,  the  shrinkage  in  milk  flow  was  at  twice  the  normal 
rate.   .   .   . 

"Fuel  value. — An  average  of  all  records  when  an  increase  in  the  fuel  value  of  the 
ration  was  made  shows  a  diminution  in  milk  yield  about  one-fifth  as  great  as  would 
usually  occur  under  unchanged  rations.  An  average  of  all  records  when  the  fuel 
value  was  reduced  shows  about  twice  the  usual  diminution  in  milk  yield.  .  .  . 

"Protein. — In  general,  changes  in  the  amount  of  protein  within  ordinary  lindts 
produced  less  effect  than  changes  in  the  amount  of  total  luitrients.  On  the  whole, 
the  diminution  of  milk  flow  was  less  when  the  amount  of  jirotein  was  increased  than 
when  it  was  reduced. 
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"On  the  averafre  for  all  records  when  tlie  protein  was  increased,  those  including 
also  an  increase  of  total  nutrients  show  no  falling  off  in  milk  pro(hiction,  those  with 
but  little  change  in  nutrients  show  a  normal  <Uminution  or  less,  those  with  a  reduc- 
tion of  nutrients  show  a  shrinkage  greater  than  usual.  On  the  average  for  all  rec- 
ords when  the  protein  was  reduced  those  with  an  increase  of  total  nutrients  show- 
less  than  the  usual  decrease  in  milk  jiroduction,  those  with  but  little  change  of  nutri- 
ents show  about  the  normal  shrinkage,  those  with  a  reduction  of  nutrients  show  a 
falling  off  at  twice  the  normal  rate. 

"The  average  of  those  records  where  there  was  an  increase  of  protein  without 
change  in  amount  of  total  nutrients  shows  an  increased  cost  of  production.  There 
was  no  increase  in  the  cost  of  production,  on  the  average,  when  the  protein  was 
reduced  without  change  in  amount  of  nutrients.  .  .  . 

"Nutritive  ratio. — Changes  in  the  nutritive  ratio  within  the  ordinary  limits  had 
considerably  less  influence  on  the  niilk  flow  than  did  changes  in  the  amount  of  total 
nutrients.  In  general,  however,  a  narrowing  of  the  ratio  had  a  favorable  effect  on 
milk  production,  while  a  widening  of  the  ratio  tended  toward  the  reverse. 

"AVhen  but  little  change  in  the  amount  of  total  nutrients  occurred,  a  narrowing 
of  the  ratio  was  followed  by  less  than  the  usual  decrease  in  milk  yield  and  a  widening 
of  the  ratio  by  more  than  the  usual  decrease. 

' '  With  an  increase  in  the  amount  of  total  nutrients,  a  narrowing  of  the  ratio  was 
followed  by  an  increase  in  milk  yield.  A  widening  of  the  ratio  was  followed  by  a 
decrease  (to  less  than  the  usual  extent),  although  the  average 'increase  of  total 
nutrients  was  nearly  a  pound  greater  than  when  the  ratio  was  narrowed." 

How  changes  in  feed  affect  the  yield  of  milk,  F.  H.  Hall  and  W.  P.  Wheeler 
{New  York  State  Sta.  Bui.  ..'10,  popular  ed.,  ])j>.  S). — A  popular  summary  of  the  above 
bulletin. 

Feeding  trials  with  cows,  J.  L.  Hills  (  Vermont  Sta.  lipt.  1901,  pyp.  314-369, 
I-XLV). — In  continuation  of  similar  work  (E.  S.  R.,  13,  p.  584)  carried  on  at  the 
station  for  4  years,  numerous  feeding  experiments,  including  51  cows  and  lasting  28 
weeks,  are  reported  in  detail  and  summarized.  A  full  account  is  given  of  the  manner 
in  which  the  experiments  were  conducted  and  tabulated  data  are  presented  in  an 
appendix. 

A  comparison  of  4,  8,  and  12  lbs.  of  grain  was  made  with  16  cows  with  results 
essentially  the  same  as  those  obtained  last  year.  An  increase  in  the  grain  ration 
increased  the  yield  of  milk  and  butter,  but  not  in  proportion  to  the  amount  of  grain 
fed.  The  slight  variations  observed  in  the  quality  of  the  milk  were  in  favor  of  the 
medium  grain  ration.  More  milk  and  butter  per  pound  of  dry  matter  was  produced 
on  the  low  grain  ration.  From  a  financial  standpoint  the  results  were  unfavorable 
to  the  high  grain  ration.  "  It  is  felt  on  the  whole  that  neither  the  low  or  the  high 
ration  ranks  with  a  medium  grain  ration  for  practical  continuous  dairy  feeding." 

The  effect  of  adding  protein  and  fat  to  standard  rations  was  studied  with  14  cows 
with  results  essentially  the  same  as  those  previously  reported.  An  excessive  amount 
of  protein  did  not  materially  increase  the  yield  of  milk,  and  its  quality  was  not 
improved.  The  addition  of  palm  oil  to  the  ration  seemed  to  give  a  permanent 
increase  in  the  fat  content  of  the  milk. 

The  feeding  value  of  germ-oil  meal,  a  by-product  of  the  glucose  industry,  was  com. 
pared  with  that  of  mixtures  of  ( 1 )  cotton-seed  meal,  new  process  linseed  meal,  and 
wheat  bran,  and  (2)  wheat  ])ran  and  ground  oats.  The  germ-oil  meal  ration 
increased  the  yield  of  milk  and  butter  3  and  6  per  cent,  resi)ectively,  over  the  other 
2  rations. 

A  hay  and  grain  ration  was  fed  with  and  without  silage  in  alternating  periods  to  6 
cows.  When  one-third  of  the  hay  was  replaced  by  silage  the  yield  of  milk  and  butter 
was  increased  7  per  cent.     The  silage  ration  was  much  more  profitable. 
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Results  for  2  winters  show  no  improvement  in  the  quantity  or  quality  of  the  iiiilk 
yield  from  warming  water  from  35  to  80°  F.  for  cows  stabled  in  barns  the  a\'eratfe 
winter  temperature  of  which  was  45  to  50°  F. 

Tests  were  made  of  the  feeding  value  of  apples,  apple  i>omace,  and  i)umpkins.  A 
substitution  of  apples  for  three-fourths  of  the  corn  silage  in  a  ration  containing  in 
addition  hay  and  grain  lessened  the  yield  of  milk  and  butter  8  per  cent.  A  similar 
substitution  of  apple  pomace  for  silage  decreased  the  yield  of  milk  and  butter  2  per 
cent.  Pumpkins  were  substituted  for  silage,  the  results  showing  a  decrease  of  1  to  2 
per  cent  in  the  yield  of  milk  and  butter.  No  unfavorable  effects  followed  feeding 
apple  pomace  or  pumpkins.  These  experiments  indicate  that  1  ton  of  corn  silage  has 
the  same  feeding  value  as  2i  tons  of  apples,  1|  tons  of  apple  pomace,  and  2i  tons  of 
pumpkins. 

Additional  data  are  given  concerning  the  experimental  error  involved  in  feeding 
trials.  "The  results  of  continuous  feeding  on  a  regular  ration  were  practicallv  inii- 
form.  If  more  than  2  or  8  animals  are  used,  the  experimental  error  inherent  in  the 
alternation  method  of  feeding  trials  may  be  nearly  or  quite  disregarded." 

A  comparison  of  feeding-  trial  methods,  J.  L.  Hills  (  Vermont  Sta.  Rpl.  1901, 
pj).  369-375). — In  the  feeding  experiments  with  low,  medium,  and  high  grain  rations 
noted  above  a  comparison  was  also  made  of  methods  of  conducting  feeding  experi- 
ments. Different  rations  were  fed  in  alternate  periods  to  the  same  group  of  animals 
and  continuously  to  different  groups.  The  data  are  tabulated  and  discussed  in  detail. 
"So  far  as  these  trials  go,  they  seem  to  affirm  within  limits  the  validity  of  both 
schemes  of  experimentation,  provided  periods  4  or  5  weeks  long  be  used  and  the 
choice  of  animals  be  satisfactory." 

The  effect  of  feed  on  the  quality  of  butter,  J.  L.  Hills  ( Vermont  Sta.  Rpt. 
1901,  pp.  375-377). — In  connection  with  the  feeding  experiments  noted  above  and  in 
continuation  of  previous  work  (E.  S.  R.,  13,  p.  585)  studies  were  made  of  the  effect 
of  different  feeding  stuffs  upon  the  quality  of  butter.  Feeding  an  excessive  amount 
of  protein  did  not  materially  affect  the  quality  of  the  butter  fat.  Feeding  palm  oil  in 
addition  to  a  standard  ration  increased  the  melting  point  of  the  butter  fat  4°  C.  and 
decreased  the  content  of  volatile  fatty  acids.  Germ-oil  meal  increased  the  iodin  num- 
ber. An  increase  in  the  hardness  of  the  butter  fat  lengthened  the  time  required  for 
churning,  but  decreased  the  loss  of  fat  in  the  buttermilk.  The  quality  of  the  butter 
was  not  materially  affected  by  the  different  feeding  stuffs. 

Feeding-  experiments  with  g-luten  meal  and  gluten  feed  for  dairy  cows,  H. 
GoLDsciiMiDT  (  Uiji'slr.  Tjindm.,  47  {1902),  No.  9,  pp.  104-111). — Cooperative  feeding 
experiments  with  milch  cows  for  the  purpose  of  comparing  gluten  meal  and  gluten 
feed  with  ordinary  concentrated  feeds  are  reported.  According  to  the  plan  of  the 
experiments,  3  lbs.  of  gluten  meal  or  feed  replaced  an  equal  weight  of  the  kind  of 
grain  mixtures  ordinarily  fed  on  the  14  dairy  farms  on  which  the  experiments 
were  conducted,  the  mixtures  being  made  up  of  varying  quantities  of  barley  and 
oats,  rape-seed  cakes,  sunflower-seed  cakes,  cotton-seed  cakes,  molasses  bran,  etc. 
Nine  of  the  experiments  were  with  gluten  meal  and  5  with  gluten  feed.  The  amount 
of  grain  fed  ranged  from  4^  to  10  lbs.  per  head  daily.  The  experiments  were  divided 
into  a  preliminary  feeding  period,  two  experimental  periods,  and  a  post-experimental 
period,  of  2  to  3  weeks  each.  The  number  of  cows  included  in  the  experiments  at  the 
different  farms  varied  from  6  to  40,  the  cows  being  in  all  cases  separated  into  two  lots, 
as  nearly  uniform  as  possible  as  regards  production,  time  of  calving,  age,  etc. 
Analyses  of  the  milk  produced  do  not  appear  to  have  been  made,  but  the  average 
daily  milk  yield  per  cow  during  the  gluten  meal  feeding  over  and  above  that  pro- 
duced on  ordinary  grain  nuxtures  amounted  to  0.8  to  2.5  lbs.,  or,  on  the  average,  1.45 
11)8.  avoirdupois,  and  on  the  gluten  feed,  0.2  to  2.1  lbs.,  or,  on  the  average,  0.851b.  avoir- 
dupois.    At  the  prevailing  prices  of  concentrated  feeding  stuffs  in  Denmark  the  results 
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indicate  that  a  .sa\iiig  (>f  at  least  .?oO  jkt  carloiul  of  feed  may  be  effected  hy  fee(lin<^ 
3  lbs.  of  gluten  iiieal  i)er  head  daily  in  the  jdace  of  an  equal  qnantity  of  connnon 
feed  mixtures.  No  deleterious  effects  on  the  health  or  live  weights  of  the  cows 
were  noticed  during  the  experiments.  Four  pounds  of  gluten  meal  is  cf>nsidered 
a  maximum  allowance  per  day  for  dairy  cows.  It  is  suggested  that  both  gluten 
meal  and  feed  may  also  prove  valuable  foods  in  feeding  lu>rses,  in  amounts  not  to 
exceed  3  to  -4  lbs.  per  head  daily. — f.  w.  woll. 

On  feeding'  of  dairy  cattle,  L.  Dyiire  (  J'rieah-.  Landm.,  47  [1902),  No.  11,  pp. 
128-1 S2). 

Feeding-  corn  stover;  dehorning  milch  cows,  C.  M.  Conner  {South  Carolina 
Sla.  Bid.  66,  pp.  9). — The  yields  of  corn  stover  (whole  stalks  after  removal  of  the 
ears)  and  corn  fodder  (blades  only)  on  several  plats  at  the  station  are  given  and  the 
com{)osition  of  corn  stover  is  discussed.  Shredded  corn  stover  and  cotton-seed  hulls 
fed  ad  liliittim  with  a  uniform  grain  ration  were  compared  with  2  lots  of  4  cows  each 
in  an  experiment  lasting  31  days.  Detailed  data  for  the  experiment  are  given.  On 
the  corn  stover  ration  milk  was  produced  at  a  cost  of  6.84  cts.  per  gallon  and  on  the 
cotton-seed  hull  ration  at  a  cost  of  7.14  cts.  per  gallon.  "Definite  conclusions  can 
not  be  drawn  from  this  experiment,  on  account  of  the  limited  time  during  which  it 
was  carried  on,  but  it  shows  that  the  corn  stover  has  a  greater  feeding  value  than 
cotton-seed  hulls." 

The  total  decrease  in  the  yield  of  milk  of  7  cows  for  the  5  days  following  dehorn- 
ing as  compared  with  the  5  days  preceding  was  16.1  per  cent.  Three  of  the  cows 
were  not  much  affected  by  dehorning. 

Jersey  cattle  in  Jutland,  J.  Larsen  (  Ugeskr.  Landm.,  47  (1902),  Xo.  2,  j:>p. 
17-19). — In  comparing  the  production  of  Jutland  and  Jersey  cows  in  a  Danish  herd, 
the  latter  proved  superior  to  the  domestic  breed  as  regards  the  quality  of  the  milk 
and  the  amount  fif  butter  fat  prochiced.  The  Jersey  cows  produced  at  the  rate  of 
over  2  lbs.  more  butter  per  100  lbs.  of  food  units  eaten  than  the  Jutland  cows. — 

F.    W.    WOLL. 

The  variation  in  the  composition  of  cows'  milk,  H.  Ingle  ( Tran.f.  HigJdand 
and  Agr.  Sac.  Scotland,  5.  ner.,  14  {1902),  pp.  284-313,  dgms.  13).— The  investigations 
with  cows  on  dry  feed  reported  last  year  (E.  S.  R.,  13,  p.  279)  were  repeated  with 
cows  on  pasture.  During  2  periods  of  20  days  each  in  August  and  Septemljer  over 
1,600  samples  of  milk  from  19  cows  were  collected  and  analyzed.  The  results  are 
presented  by  means  of  diagrams,  and  are  discussed  in  connection  with  the  data  pre- 
viously reported  as  regards  the  effect  of  period  of  lactation,  season  of  the  year,  time 
and  manner  of  milking,  and  food  upon  the  composition  of  the  milk.  The  quality  of 
the  milk  is  shown  to  decrease  for  the  first  2  or  3  months  of  the  lactation  period  and 
then  to  increase  steadily  as  lactation  advances.  The  average  fat  content  of  some  700 
samples  of  milk  obtained  in  March  and  April,  1900,  was  3.86  per  cent.  In  the  pres- 
ent investigations  samples  analyzed  during  the  first  period  (August  1  to  August  20) 
showed  3.40  per  cent  of  fat,  and  samples  analyzed  during  the  second  period  (August 
20  to  September  9)  showed  3.46  per  cent  of  fat — showing  a  lower  fat  content  in  the 
fall.  As  in  the  earlier  investigations  the  cows  were  milked  at  6  a.  m.  and  3  p.  m. 
During  the  first  period  the  average  fat  content  of  the  morning's  milk  was  2.72  per 
cent  and  the  evening's  milk  4.09  per  cent.  During  the  second  period  the  percent- 
ages were  2.83  and  4.09,  respectively.  Analyses  of  the  mixed  morning's  milk  sliowed 
also  that  the  fat  content  may  often  fall  below  3  per  cent  in  the  late  summer 
or  autumn  where  the  intervals  between  milkings  are  unequal.  The  cows  were 
divided  into  4  lots  which  were  fed  uniformly  during  the  first  period  a  grain  ration  of 
2  lbs.  of  decorticated  cotton-seed  cake.  During  the  second  jDeriod  lot  1  was  fed  the 
same  ration,  lot  2,  4  lbs.  of  Chicago  gluten  meal,  lot  3,  6  lbs.  of  corn  meal,  and  lot  4, 
28  lbs.  of  fresh  brewers'  grains.  The  yield  of  milk  of  the  4  lots  during  the  second 
period,  as  compared  with  the  first,  decreased,  respectively,  9.44,  5.69,  6.49,  and  12  per 
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cent.  Thf  fat  content  increased  in  tlie  case  of  lots  1,  2,  and  4  and  de(!reased  in  tlie 
case  of  lot .').  The  results  on  the  whole  are  considered  as  indicating  that  foods  rich 
in  proteids  increase  the  yield  and  quality  of  the  milk,  while  large  quantities  of  carbo- 
hydrates, though  slightly  increasing  the  yield  of  milk,  tend  to  diminish  its  (juality. 

Variations  in  cream  and  milk  tests,  A.  H.  Wheaton  {Soutlt.  Dakota  Sia.  Bui. 
73,  pjj.  19,  pis.  5). — The  causes  of  variations  in  the  composition  of  milk  are  briefly 
discussed,  and  tables  are  given  showing  the  temperature,  specific  gravity  as  deter- 
mined by  the  Quevenne  lactometer,  and  the  fat  content  as  determined  by  the  Bab- 
cock  test,  of  a  large  number  of  sam})les  of  milk  as  received  at  several  creameries  in 
the  State.  The  author  also  discusses  the  so-called  dilution  separators,  concluding 
tb.at  there  is  no  advantage  gained  in  their  use  over  ordinary  cans,  and  quoting  from 
New  York  Cornell  Bulletin  151  (E.  S.  K.,  10,  p.  591)  in  support  of  this  view.  In 
testing  cream  by  the  Babcock  method  the  author  recommends  weighing  the  sample 
of  cream.  End  and  side  views  and  plans  of  a  creamery  are  given,  and  it  is  announced 
that  specifications,  incorporation  papers,  etc.,  will  be  furnished  free  on  ajiplication 
to  those  desiring  to  Ijuild  creameries,  provided  that  they  will  safely  preserve  and 
return  tlie  same. 

Killing  tubercle  bacilli  in  milk  heated  to  a  temperature  of  60°  C. ,  W.  Hesse 
{Zt.'^chr.  2'lilenned.,  5  {1901),  No.  5-6,  jyp-  321-825). — Theol)ald  Smith,  in  experi- 
ments in  the  pasteurization  of  milk,  demonstrated  that  the  tubercle  bacillus  was 
killed  by  heating  milk  to  a  temperature  of  60°  C.  for  a  period  of  from  15  to  20  min- 
utes. The  author  tested  these  conclusions  on  a  large  scale,  and  a  large  firm  of  milk 
dealers  was  prevailed,  upon  to  try  the  experiment  of  heating  their  milk  to  60°  C.  for 
20  minutes.  The  milk  was  heated  in  large  vessels  to  a  temperature  of  60°  C,  and 
was  kept  at  this  temperature  for  exactly  20  minutes,  after  which  it  was  cooled  as 
quickly  as  possible  to  a  temperature  of  8°  C.  During  the  time  while  the  milk  was 
being  pasteurized  it  was  stirred  ccjntinually  so  as  to  prevent  the  formation  of  a 
pellicle  on  the  surface,  or  the  cooling  of  the  superficial  layer  of  milk.  The  author 
inclosed  cultures  of  tul)ercle  l)acilli  in  glass  tubes  hermetically  sealed  and  placed  these 
tubes  in  3  vats  of  milk  heated  at  temperatures  of  60,  58,  and  57°  C,  respectively. 
Inoculation  experiments  made  on  guinea  pigs  with  the  material  contained  in  these 
vessels  showed  that  all  tubercle  bacilli  which  were  heated  to  a  temperature  of  60°  C. 
were  destroyed,  while  the  guinea  pigs  which  received  the  other  cultures  heated  to  a 
temperature  of  58  and  57°  C,  respectively,  developed  cases  of  tuberculosis  of  a  more 
or  less  generalized  nature.  It  is  believed  that  the  sterilization  of  milk  is  best  secured 
with  the  least  changes  in  the  composition  and  taste  of  the  milk  by  a  subjection  to  a 
temperature  of  60°  C.  for  20  minutes.  Observations  showed  that  l)y  this  treatment 
other  organisms,  including  those  of  cholera,  typhus,  and  diphtheria,  were  also  killed. 

On  the  composition  of  Dutch  butter,  .J.  J.  L.  van  Ri.ix  {London:  BaiUilre,  Tin- 
dall  &  Cox,  1902,  pp.  4S-t7). — On  account  of  the  frequent  charge  of  adulteration 
made  against  Dutch  butter  by  foreign  analysts  during  each  fall,  the  Netherlands 
Government  caused  an  investigation  to  be  made  of  the  composition  of  butter  made 
during  the  latter  months  of  the  year.  The  results  of  analyses  of  428  samples  of  Dutch 
butter  obtained  from  various  sources  and  known  to  be  genuine  are  presented  in  this 
report.  The  methods  of  analysis  employed  were  those  used  in  the  government 
laboratory  in  England.  Of  the  428  samples,  214,  or  50  per  cent,  showed  a  volatile 
fatty  acid  number  less  than  25,  the  lowest  limit  accepted  for  pure  butter  in  England, 
while  6  samples  showed  a  numVjer  lower  than  20.  The  averages  by  months  were, 
September,  24.8;  October,  23.7;  November,  25.2;  December,  26.6.  When  the  cows 
were  stabled  in  the  fall  and  their  food  improved,  the  volatile  fatty  acid  number 
increased.  The  abnormal  composition  of  butter  in  the  autumn  is  therefore  attributed 
to  poor  food  and  exposure  to  inclement  weather  due  to  the  custom  of  late  pasturing. 
Conditions  affecting  the  composition  of  milk  and  Imtter  are  discussed,  and  a  discus- 
sion of  the  new  Belgian  butter  law  is  appended. 
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Chemical  and  physical  characteristics  of  fat  of  Norwegian  creamery  but- 
ter, F.  11.  Wkkenskiold,  R.  Hals,  and  II.  Gheoo  {Aarshr.  Ojf'int.  Forand.  Landln: 
Fremme,  1901,  pp.  30). — The  investigations  liere  reported  were  conducted  during  the 
years  1898-1901,  to  estal^lish  the  variations  that  are  apt  to  occur  in  the  cheinicai  and 
physical  i)roperties  of  butter  fat  from  pure  Norwegian  creamery  butter.  In  all  682 
sannjles  of  butter  from  21  creameries  located  in  different  parts  of  Norway  were  exam- 
ined. The  following  table  presents  the  average  data  obtained  for  each  month,  with 
maxima  and  minima  for  the  different  determinations: 

Average  results  of  examinations  of  Norwegian  creamerij  bnlter. 


January 

February  .. 

March 

April 

May , 

June , 

July , 

August 

September . 

October 

November  . 
December.. 


Month. 


Minimum 0.9082  (Sept.) 

Maximum 9130  (Dee.) 


Specific 
gravity 

(at  37.8°  C). 


.  9120 
.  9122 
.  9123 
.  9120 
.9116 
.9110 
.9104 
.9107 
.9110 
.9114 
.9123 
.9123 


Refractive 
index 

(at  45°  C). 


39. 80 
39. 85 
39.  90 
40. 05 
40.50 
41.40 
41.95 
41.80 
41.40 
40.35 
39.50 
39. 55 


Reichert  num- 
ber. 


31.00 
31.00 
30.80 
30.95 
29.95 
28.55 
28. 45 
28.60 
29.75 
30.15 
30.70 
30.90 


38.70     (Oct.) 

(Dee.) 

43.70  (June) 


21.10  (June) 
34.90   (Jan.) 


lortin  num- 
ber. 


33.0 
32.1 
32.7 
33.4 
35.3 
39.3 
39.6 
39.3 
38.7 
34.9 
30.6 
31.0 


28.2  (Nov.) 
45.1  (June) 


The  results  show  that  the  butter  fat  from  the  creameries  investigated  may  assume 
such  a  composition  during  the  spring  months  that  according  to  the  methods  of  anal- 
ysis adopted  it  would  have  the  same  effect  as  an  admixture  of  artificial  butter'fat;  it 
may  retain  this  changed  character  during  the  summer  and  not  return  to  normal  val- 
ues again  until  in  the  fall.  The  results  of  van  Rijn,  Boggild,  and  Stein  as  to  the 
increase  in  Reii-hert  number  at  the  tying  in  in  the  fall  were  corroborated. — f.  w. 

WOLL. 

Report  of  Danish  butter  exhibits  during  1901,  F.  Friis  {Copenhagen,  1902, 
pp.  39). — During  the  calendar  year  1901,  808  different  creameries  exhibited  butter 
amounting  in  all  to  2,376  tubs.  The  average  water  content  of  the  butter  exhibited 
was  14.06  per  cent. 

A  report  is  given  of  investigations  conducte<l  dui-ing  5  consecutive  years  (1897- 
1901)  concerning  the  refractive  index  and  volatile  fatty  acids  of  Danish  creamery 
butter.  The  figures  given  in  the  following  table,  which  have  been  compiled  from 
tables  in  the  report,  represent  average  data  for  the  5  years.  The  total  number  of 
samples  of  butter  fat  examined  during  this  period  wa.s  10,475. 

Average  results  of  examinations  of  butter  fat,  1897-1901. 


Month. 


January 
February 
March . .. 

April 

May 

June 

July 


Refractive 
index 

(at25°C.). 


50.6 
50.7 
50.9 
51.0 
51.3 
51.3 
51.8 


Reichert 
number. 


30.57 

30.60 

30. 47 

30. 27 

29.6 

30.4 

29.4 


Month. 


August 

September 

October 

November 

December 

Average  for  year 


Refractive 
index 

(at25°C.). 


52.4 
52.8 
52.4 
50.6 
50.4 


51.4 


Reichert 
number. 


28.2 
27.5 
28.1 
30.4 
30.7 


29.7 


The  monthly  variations  in  the  refractive  indexes  or  volatile  fatty  acids  are  repeated 
very  regularly  from  year  to  year,  and  the  average  data  for  the  different  months 
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given  in  the  table  may,  therefore,  be  considered  normal  tifjures  for  Danish  l)ntler  at 
the  present  time.  A  high  refractive  index  is  in  general  accompanied  l)y  a  low 
Keichert  number,  but  this  does  not  always  hold  true  in  single  instances. 

In  connection  with  this  (juestion,  information  was  sought  as  to  the  relation 
between  the  quality  of  the  butter  and  the  content  of  volatile  fatty  acids,  it  having 
been  contended  by  some  food  chemists  that  even  if  a  low  content  of  volatile  fatty 
acids  is  not  necessarily  evidence  of  adulteration,  it  shows  an  inferior  quality  and  food 
value  of  the  butter  and  this  should,  therefore,  in  some  manner  be  subject  to  penalty. 
The  data  brought  together  in  this  and  earlier  reports  of  the  Copenhagen  experi- 
ment station  (E.  S.  R.,  12,  p.  681)  show  that  the  variations  found  in  the  content  of 
volatile  fatty  acids  of  Danish  butter  have  nothing  to  do  with  the  purity  of  the  butter, 
its  nutritive  value,  flavor,  or  in  general,  with  anything  that  concerns  the  quality  of 
the  butter.  In  order  to  olitain  conclusive  evidence  on  this  point,  all  the  samples  of 
butter  received  after  April,  1901,  scoring  lowest  and  highest,  were  examined  for 
refractive  index  and  for  volatile  fatty  acids,  and  the  results  are  tabulated  in  the 
report.  The  scores  of  butter  having  the  lowest  and  the  highest  refractive  indexes 
and  Eeichert  numbers  are  also  given.  The  following  summary  table  presents  the 
average  data  thus  compiled.  According  to  the  plan  of  judging  butter  adopted  in 
the  Danish  butter  exhibits,  15  is  a  perfect  score. 

Rc/<(lion  of  (pialily  of  butter,  n'fnicti.rc  iiidc.c,  and  rolalUe  acids  of  huttrr  /(d. 


Cooperative  creameries.               Private  dairies. 

All  samples. 

Score. 

Reichert 
number. 

Refrac- 
tive 
index. 

Score. 

Reichert 
number. 

Refrac- 
tive 
index. 

Score. 

Reichert 
number. 

Highest  scores 

12.3 
5.4 
9.4 
9.6 

29.3 
28.9 
30.4 
27.3 

51.7 
51.7 
50.6 

52.8 

10.5 
6.3 
8.3 

8.5 

28.4 
28.6 
29.7 
27.3 

51.9 
51.8 
.51.3 
52.6 

11.5 
5.9 
8.9 
9.2 

28  9 

28  8 

Higlii'st  Ri'icluTt  number. 
Lowest  Reichert  number. . 

30.1 
27.3 

The  best  butter  contained  more  volatile  fatty  acids  than  the  butter  of  the  poorest 
grade  in  15  cases  out  of  35,  while  the  opposite  was  true  in  18  cases,  the  volatile  acid 
content  being  the  same  in  2  cases.  While  the  figures  in  the  last  two  lines  of  the 
table  might  be  interpreted  to  show  that  a  high  content  of  volatile  acids  was  found 
in  case  of  lower  scoring  butter,  the  difference  is  most  likely  accidental,  since  the 
results  for  the  single  exhibits  come  sometimes  one  way  and  sometimes  another.  The 
author  therefore  concludes  that  there  is  no  correlation  between  the  quality  of  the 
butter  and  the  volatile-acid  content  of  the  butter  fat. — f.  w.  avoll. 

Denmark's  butter  exports,  1900-1901,  B.  Boggild  {Tidsstr.  Landokon.,  I'JOl, 
No.  11,  pp.  615-524).— The  net  exports  during  the  year  1900-1901  were  118,888,375 
Danish  pounds,  an  increase  of  nearly  10,000,000  lbs.  over  those  of  the  preceding 
year,  and  the  gross  exports  165,531,812  lbs.  Of  this  quantity  nearly  158,000,000  lbs. 
was  exported  to  Great  Britain.  The  average  price  of  the  butter  for  the  year  was  98 
ore  per  pound  (23.9  cts.  j^er  pound  avoirdupois),  about  one-sixth  of  a  cent  above 
the  average  price  for  1899-1900. — v.  w.  woll. 

Testing  Babcock  milk  and  cream  bottles,  C.  H.  Jones  (  Vermont  Sta.  Rpt.  1901, 
pp.  222,  223). — The  method  employed  at  the  station  in  testing  bottles  is  described. 
Having  determined  that  the  total  capacity  of  the  neck  is  correct  by  the  use  of  1  cc.  of 
mercury  for  each  5  per  cent  on  the  scale  the  author  determines  if  there  are  any 
material  irregularities  in  the  bore  by  means  of  an  instrument  devised  by  him  which 
"consists  of  two  brass  arms  sufficiently  long  to  reach  to  the  zero  mark  on  the  bottle 
scale.  These  are  jiivoted  near  their  center  and  play  easily  hack  and  forth.  The 
upper  end  of  one  is  securely  attached  to  a  circular  brass  dial,  and  the  end  of  the 
other  is  so  connected  with  a  pointer,  or  hand,  on  the  dial  that  the  slightest  move- 
ment of  the  lower  end  of  the  brass  arm  causes  a  greatly  increased  revolution  of  the 
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hand  on  the  dial  face.  A  spring  on  the  back  of  the  dial  keeps  a  steady  tension  at  the 
ends  of  the  "brass  arms,  enal)ling  them  when  inserted  in  and  drawn  up  the  sides  of 
the  glass  bottle  neck  to  adjust  themselves  instantly  to  any  variations  that  may  occur 
and  to  manifest  the  same  by  a  jnovement  of  the  pointer."  Bottles  showing  decided 
irregularities  are  further  tested  by  tilling  to  the  zero  mark  with  mercury  and  adding 
0.5  cc.  ijortions  from  a  specially  devised  burette. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Therapeutic  observations  {Ztsdir.  ]'e(erindrk.,  l.J  {1901),  Xo.  5,  j>p.  213-234)- — 
Experiments  were  tried  with  injections  of  carbolized  water  in  the  treatment  of  teta- 
nus. Of  8  cases  treated  in  this  manner,  4  recovered  and  the  other  4  died.  Carbo- 
lizeil  water  in  a  2  to  3  per  cent  solution  was  injected  subcutaneously,  twice  per  hour, 
in  doses  of  5  to  10  gm.  In  the  treatment  of  tetanus  with  antitoxin,  9  out  of  15  horses 
which  received  the  antitoxin  died,  while  6  recovered.  In  some  cases  another  form 
of  treatment  was  adopted  during  which,  in  addition  to  the  antitoxin,  a  serum  was 
injected  which  had  been  obtained  from  a  horse  previously  infected  with  tetanus. 
According  to  experiments  of  Kammerhof  the  administration  of  antitoxin  in  some 
cases  brings  about  a  rapidly  fatal  course  of  the  disease. 

Several  experiments  are  reported  in  the  treatment  of  parturient  paresis  with  iodid 
of  potash.  Unfavorable  results  were  obtained  in  only  3  cases.  The  remedy  was 
applied  in  the  way  of  infusions  into  the  udder. 

The  same  substance  was  also  tested  in  the  treatment  of  metritis,  with  i-esults  which 
left  it  doubtful  whether  recovery  was  entirely  due  to  the  administration  of  iodid  of 
potash. 

Experiments  were  tried  with  creolin  in  the  treatment  of  anthrax  in  cattle.  Creo- 
lin  was  given  by  way  of  the  mouth  and  also  in  clysters  in  water.  The  treatment 
gave  good  results. 

Detailed  notes  are  given  on  the  results  obtained  by  a  number  of  army  veterinarians 
with  colloidal  silver  in  the  treatment  of  morbus  maculosus  in  horses,  catarrhal 
fever  in  cattle,  septic  processes,  phlegmonous  infection,  and  in  the  treatment  of 
wounds. 

Therapeutic  observations  iZtschr.  Veteriiidrk.,  13  {1901),  Xu.  (!,  pp.  272-291). — 
Reports  are  made  on  experiments  with  two  silver  preparations — citrate  of  silver,  also 
known  as  itrol,  and  silver  lactate,  known  in  trade  as  actol.  These  antiseptic  sub- 
stances in  experiments  thus  far  made  have  proved  to  be  as  effective  as  the  colloidal 
silver  preparation  of  Crede.  Notes  are  also  given  on  a  large  number  of  antiseptic 
preparations  which  have  been  used  in  the  treatment  of  wounds  and  septic  processes. 

The  culture  of  anaerobic  bacteria,  H.  Hammerl  {Centbl.  Bali.  u.  Par.,  1.  Abt., 
30  {1901),  No.  17,  i^p.  658-664). — The  chief  difhculty  experienced  in  the  culture  of 
anaerobic  l)acteria  is  the  production  of  strictly  anaerobic  conditions.  Nearly  all 
of  the  various  devices  which  have  been  employed  in  such  experiments  have  been 
defective  to  the  extent  that  during  some  part  of  the  experiment  oxygen  was  allowed 
to  enter  into  the  atmosphere  surrounding  the  bacteria,  or  into  the  nutrient  medium. 
In  order  to  prevent  the  access  of  oxygen  the  author  reconunends  that  an  anunonium 
suljihid  meduuu  be  placed  in  a  glass  vessel  and  that  the  neck  of  the  vessel  be  closed 
with  a  loose  sterilized  plug  of  cotton  from  which  ail  fat  has  been  removed.  The 
lower  half  of  the  cotton  plug  should  be  saturated  with  solution  of  pyrogallic  acid. 
The  upper  portion  of  the  plug  should  be  protected  with  a  rubber  cork.  Care  must 
be  exercised  that  the  pyrogallol  should  not  come  in  contact  with  the  nutrient 
medium,  and  the  cotton  must  be  absolutely  free  from  fat. 

The  dissemination  of  infectious  diseases  by  insects,  C.  F.  Dawson  (Ainer. 
Vd.  Her.,  j,5  {1901),  Xo.  4,  pp-  2fiH-272}. — A  brief  review  of  the  literature  on  tliis 
subject.  Among  the  insects  which  are  mentioned  as  possible  carriers  of  disease  are 
bedbugs,  house  flies,  tsetse  flies,  mosquitoes,  and  cattle  ticks. 
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Parasitically  inoculated  diseases,  E.  G.  Wheler  (  Tranx.  Hitjhkmd  and  Agr. 
tSuc.  Scotland,  5.  ser.,  14  {190^),  pp.  16-35,  figs.  'J). — The  author  briefly  reviews  his 
work  on  the  life  history  of  the  grass  tick  {Lroden  ricinm),  already  noted  (E.  S.  K., 
11,  pp.  891,  <S92).  In  this  article  especial  attention  is  given  to  a  comparison  between 
loui)ing  ill  and  a  number  of  other  similar  diseases,  including  Texas  fever,  malaria, 
tsetse-fly  disease,  surra,  heartwater,  and  yellow  fever.  The  author  believes  that 
louping  ill  is  in  some  unexplained  manner  transmitted  from  one  animal  to  another 
by  means  of  the  grass  tick.  It  is  argued  that  the  striking  similarity  in  the  occur- 
rence and  symptoms  of  louping  ill  and  other  diseases  which  are  known  to  be  trans- 
mitted through  the  agency  of  insects  substantiates  this  assumption. 

Verminous  bronchitis  in  calves  [Fanners'  Gaz.,  60  (1901),  No.  42,  p.  763). — 
The  symptoms  of  this  disease  are  l)riefly  described.  The  disease  is  due  to  the  pres- 
ence of  Strongghis  Jilaria  in  the  bronchial  tubes.  In  ordinary  cases  of  the  disease 
turpentine  in  spoonful  doses  may  be  administered  daily  in  a  few  ounces  of  linseed 
oil.  Where  a  considerable  numl>er  of  animals  are  infet'ted  at  once  they  may  be 
inclosed  in  a  tight  apartment  and  fumigated  with  sulphur.  The  use  of  chlorin  gas 
for  the  same  purpose  is  recommended  as  very  effective,  but  rather  more  irritating 
and  dangerous  than  sulphur. 

The  migration  of  the  embryos  of  tapeworms,  Hofm.\nx  (Berlin.  Thierarztl. 
Wvf'n.'ichr.,  1901,  No.  36,  pj).  537-541,  figs.  7). — From  extended  observations  on  this 
subject  it  is  concluded  that  the  oncosphere  stage  of  tapeworms  may  leave  the 
alimentary  tract  by  means  of  the  lymphatic  vessels  and  efferent  veins;  through  the 
veins  they  may  reach  the  liver,  and  by  means  of  the  lymph  fluid  they  may  obtain 
entrance  into  the  general  circulation.  They  may  pass  through  the  capillaries,  after 
remaining  in  that  situation  for  some  time. 

The  toxin  of  tapeworms,  Massineo  and  Calamida  {Jour.  Med.  ViL  et  Zootech.,  5. 
ser.,  5  (1901),  Sept.,  pp.  537-541;  trans,  from  Gior.  R.  Soc.  Accad.Vet.  Ital.,  1901,  No. 
30). — The  authors  investigated  the  causes  of  the  pathological  changes  produced  by 
the  presence  of  tapeworms  in  the  intestines  of  various  animals.  The  tapeworms 
were  crushed  in  a  mortar  and  an  extract  was  obtained  without  heating  and  was  later 
passed  through  a  Berkefeld  filter.  The  species  used  in  these  experiments  were 
Taitia  saginata,  T.  expiansa  bovis,  T.  alba,  T.  cucumerina,  and  T.  camurus.  The  filtrate 
obtained  by  treatment  just  described  was  used  for  inoculating  guinea  pigs,  ral)bits, 
and  dogs.  In  the  first  series  of  experiments  filtrate  was  inot-ulated  hypodermically 
in  doses  varying  from  2  to  35  cc,  according  to  the  weight  of  the  animals.  Symp- 
toms of  intoxication  were  produced  in  all  cases,  and  2  guinea  pigs  died  after  24  hours. 
In  further  experiments  similar  results  were  obtained.  The  authors  believe  that  the 
pathological  changes  produced  in  the  intestines  of  the  hosts  of  tapeworms  are  due  to 
a  secretion  of  toxin  rather  than  to  mechanical  friction. 

Sturdy  or  gid,  F.  V.  Theobald  (Agr.  Gaz.  [London^ ,  54  ( 1901 ) ,  No.  1455,  p.  335,  figs. 
2). — A  description  is  given  of  the  parasite  which  causes  this  disease,  and  the  usual 
symptoms  of  the  disease  are  mentioned.  The  life  history  and  development  of  the  para- 
site are  described.  In  the  prevention  of  this  disease  the  author  recommends  that  the 
hea<ls  of  infested  sheej)  should  be  destroyed  in  order  to  prevent  their  being  eaten  by 
dogs.  Dogs  which  are  allowed  to  run  on  sheep  pastures  should  be  treated  frequently 
for  tapeworms  in  order  to  prevent  transmission  of  this  parasite  to  the  sheep. 

Treatment  of  sheep  scab  with  acaprin,  H.  Raebiger  (Monatsh.  Prakt.  TJtierh., 
13  (1901),  No.  5,  pp.  231-236). — Experiments  were  carried  out  for  the  purpose  of 
testing  the  efficiency  of  this  substance  in  destroying  the  scab  mite.  In  all  550  sheep 
suffering  from  Dermatocoptes  infestation  were  treated  with  acaprin.  In  May  100 
ewes  and  100  lambs,  all  shorn,  were  dipped  in  a  solution  of  acaprin.  The  wool  was 
not  injured,  Init  the  dipping  had  no  effect  on  the  scab  nntes.  It  was  also  noted  that 
the  workmen  were  badly  affected  by  the  solution  and  complained  of  headache. 
Further  experiments  with  this  substance  showed  that  by  prolonging  the  bath  and 
thoroughly  rubbing  the  sheep  with  brushes  the  mitea  may  be  destroyed,  but  the 
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effect  of  acaprin  on  the  workmen  is  severe,  producing  serious  illness  in  many  cases. 
In  some  cases  the  inhalation  of  the  fumes  of  acaprin  caused  great  irritation  of  the 
throat  and  a  cough  which  persiste<l  for  several  weeks.  Similar  symptoms  were 
observed  in  some  of  the  sheep  which  accudentally  swallowed  some  of  the  solution 
while  passing  through  the  dipping  vat.  The  high  price  of  acaprin  and  its  deleteri- 
ous effects  upon  the  workmen  who  attend  to  the  dipping  are  considered  as  rendering 
the  substance  unfit  for  general  use. 

Propliylaxis  of  dourine  and  an  account  of  recent  discoveries  concerning 
this  disease,  T.  Buffard  and  G.  .Schneider  {Jour.  Mkl.  Vet.  ct  Zooteeh.,  S.ser.,  5 
{100 1),  Jul II,  jip.  3S5-S97,  fg.  1). — Since  the  trypanosoma  which  causes  this  disease 
has  Ijeen  discovered  it  has  become  possil)le  to  make  a  diagnosis  more  quickly  and  to 
institute  better  measures  for  controlling  the  spread  of  the  disease.  The  authors 
report  a  number  of  experiments  during  which  animals  were  infected  with  the  dis- 
ease. It  was  found  that  at  times  the  disease  may  develoi^  without  the  appearance  of 
the  symptoms  by  which  it  is  usually  recognized.  In  preventing  the  spread  of 
dourine  the  authors  recommend  a  microscopic  examination  of  the  blood  or  patho- 
logical products  from  suspected  stallions  in  order  to  make  a  certain  and  rapid 
diagnosis.  As  a  further  test,  the  blood  or  pathological  products  may  be  used  for 
inoculating  dogs,  which  are  considered  the  most  suitable  animals  for  use  in  experi- 
ments in  determining  the  nature  of  this  disease.  As  soon  as  cases  are  determined, 
it  is  necessary  to  exclude  the  affected  animal  from  breeding  service. 

An  attempt  at  a  classification  of  endoglobular  hematozoa,  Laveran 
{Compt.  Rt'ud.  Soc.  Biol.  Park,  53  {1901),  No.  27,  pp.  79S-801).—1:\\q  author  recog- 
nizes 3  genera  in  this  group  of  protozoa  and  characterizes  them  under  the  names 
Htemama^ba,  Piroplasma,  and  Hjemogregarina.  A  table  is  given  showing  the  species 
which  are  referred  to  each  of  the.se  genera,  and  the  hosts  in  which  they  are  found. 

Mange  in  cattle  and  horses  and  lice  on  hogs,  A.  T.  Peters  {Nebraska  Sta. 
Bui.  74,  pp.  J7,  figs.  16). — Brief  historical  notes  are  given  on  the  origin  and  distri- 
bution of  cattle  mange  in  this  country.  It  was  first  reported  to  the  author  from 
Nebraska  in  1896.  The  disease  is  apparently  more  serious  in  late  fall  and  winter  than 
in  summer,  and  develops  the  most  pronounced  symptoms  in  yearlings.  The  mite 
which  causes  this  disease  is  described  and  notes  are  given  on  its  life  history. 

If  only  a  few  mangy  cattle  are  to.  be  treated  a  liquid  remedy  may  be  applied  by  a 
swab,  brush,  or  spray  pump.  Where  large  numbers  of  cattle  are  affected,  however, 
it  will  be  necessary  to  construct  dipping  tanks,  such  as  are  already  in  existence  in 
many  parts  of  the  West.  It  is  recommended  that  cattle  be  dipped  twice  in  the  fall 
and  also  twice  in  the  spring,  with  an  interval  of  10  or  12  days  between  the  2  dippings. 
The  substances  recommended  by  the  author  for  dipping  cattle  are  chloro-naptholeum 
and  zenoleum.  Experiments  have  been  made  with  these  dips  on  about  7,000  cattle, 
with  favorable  results.  Both  substances  were  used  in  a  4  per  cent  solution.  Slightly 
stronger  solutions  may  be  employed.  After  cattle  have  been  dipped  it  is  recom- 
mended that  they  should  not  be  allowed  to  lie  down  in  infected  corrals. 

Brief  notes  are  also  given  on  other  lice  affecting  cattle  and  a  detailed  description 
presented  of  suitable  dipping  vats  for  treatment  of  large  herds  of  cattle. 

Sarcoptic  mange  of  horses  has  been  known  in  the  State  since  1895.  The  symptoms 
of  the  disease  are  described  and  it  is  recommended  that  horses  be  treated  in  the  same 
manner  as  cattle.  Good  success  is  reported  from  a  single  application  of  the  dip,  but 
in  severe  cases  it  is  recommended  that  2  dips  be  applied. 

Notes  are  given  on  the  lice  which  commonly  infest  hogs,  especially  Ihanatopinus 
urius.  Where  hogs  become  badly  infested  the  easiest  method  of  freeing  them  of 
these  pests  is  to  dip  the  animals.  It  is  recommended  that  hogs  be  dipped  every  3  or 
4  weeks,  if  infested  with  lice.  Notes  are  given  on  a  number  of  sheep  dips  which 
have  been  successfully  used  for  dipping  sheep  and  are  also  recommended  for  use  on 
hogs. 
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A  critical  examination  of  the  position  of  Dr.  Koch  on  the  subject  of  human 
tuberculosis,  8.  Ahloino  [Jour.  Med.  \'it.  el  Zootech.,  .5.  ser.,  5  [1901),  Oct.,  pp. 
577-593). — This  article  is  controversial  in  nature  and  the  author  seeks  to  array  the 
many  arguments  which  lead  to  conclusions  contradictory  to  that  of  Koch.  A  report 
is  made  on  experiments  showini;  that  goats,  nmles,  cattle,  and  rabbits  may  be  infected 
with  tubercle  bacilli  of  human  origin.  It  is  argued  that  the  virulence  of  tubercle 
bacilli  may  vary  to  a  consideral)le  extent  under  different  conditions  and  that  this 
variation  of  virulence  in  different  animals  does  not  necessarily  indicate  different 
s})ecies  of  bac^teria,  but  merely  variations  of  the  same  species  under  different  conditions 
of  growth  and  development. 

Report  of  the  tuberculosis  commission,  C.  H.  Cook  {New  Jersey  State  Bd.  Arjr. 
Rpt.  1901,  pp.  223-2&3). — The  tuberculosis  commission  has  continued  to  make  exami- 
nation of  dairy  cows  which  constitute  the  dairy  herds  within  the  State.  Such 
examination  was  made  in  all  cases  where  application  has  been  made  according  to  law 
so  far  as  the  appropriation  permitted.  During  the  year  1901  the  total  mnnber  of 
applications  for  examination  was  190;  the  nuud)er  of  animals  comprised  in  these 
herds,  ^,512;  and  the  number  condenine<l,  ;>42.  The  total  indenmity  i)aid  for  animals 
destroyed  was  $7,2ti0.75.  The  tul)erculin  test  has  also  been  made  upon  all  cattle 
importetl  from  other  States. 

Serum  diagnosis  in  tuberculosis,  <«.  Cakriere  {Compt.  Bend.  ,Soc.  Biol.  Paris, 
53  {1901),  No.  25,  pp.  74'>,  747). — From  numerous  observations  made  by  the  author 
it  is  believed  that  this  method  is  subject  to  some  practical  difficulties  and  requires 
special  training  for  its  application.  It  is  an  extremely  sensitive  method  and  gives 
the  same  results  in  young  and  ol<l  patients. 

On  the  subject  of  sensibilizing  substances  in  the  serum  of  tuberculous 
patients,  J.  Camus  and  P.  Pagniez  {Compt.  Bend.  Soc.  Biol.  J'ari.'^,  53  {1901),  No. 
25,  pp.  734,  735). — In  samples  of  serum  obtained  from  tuberculous  patients  the  pres- 
ence of  a  sensibilizing  substance  causing,  to  some  extent,  the  disapi)earance  of  alexin 
was  determined.  This  phenomenon  was  not  observed  in  every  instance,  but  it  is 
believed  to  be  of  general  occurrence. 

Tuberculin  as  a  diagnostic  of  tuberculosis  in  cattle,  J.  Smith  {Trans.  High- 
land and  Agr.  Soc.  Scotland,  5.  ser.,  14  {1902),  pp.  166-171). — On  account  of  the 
number  of  failures  of  a  reaction  from  tuberi'ulin  in  cattle  which  were  suljsecjuently 
found  to  l)e  tuberculous,  further  investigation  of  the  subject  was  made  by  J.  M. 
Young,  who  presents  a  report  on  42  cattle  which  were  tested  with  tuljerculin.  Of 
the  42  cows  which  were  tested,  21  were  found  after  slaughtering  to  be  tu])erculous, 
and  of  these  only  17  had  reacted  to  the  test.  It  is  reconnnended  that  in  using  the 
tuberculin  test  the  temperature  should  ))e  taken  at  least  4  times  after  inoculation, 
viz,  at  9,  12,  15,  and  18  hours  after  injection.  In  cases  where  the  temperature 
appears  to  be  gradually  rismg  at  the  last  period,  it  is  recommended  that  it  be  taken 
subsequently,  21  hours  after  the  inoculation. 

The  tubercle  bacillus  in  feces,  D.  Anglade  {Compt.  Rend.  Soc.  Biol.  Paris,  53 
{1901),  No.  2S,  pp.  829,  830). — According  to  observations  by  the  author  tubercle 
bacillus  is  almost  always  found  in  the  feces,  in  cases  where  the  intestines  are  involved 
in  the  progress  of  tuberculosis.  Brief  notes  are  given  on  a  means  of  identitication  of 
tubercle  bacillus  in  feces.  These  observations  are  considered  of  importance  from  a 
sanitary  standpoint. 

Lecithin  in  tuberculosis,  H.  Claude  and  A.  Zaky  {Compt.  Bend.  Soc.  Biol. 
Paris,  53  {1901),  No.  28,  pp.  821-823). — Experiments  with  tuberculous  guinea  pigs 
and  man  showed  that  the  use  of  lecithin  does  not  directly  check  the  development  of 
tuberculosis,  but  that  it  modifies  the  nutritive  processes  favorably;  under  its  influ- 
ence the  weight  of  the  body  increases,  metabolic  processes  become  more  active,  and 
the  elimination  of  phosphorus  is  considerably  diminished. 
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The  action  of  urea  on  cultures  of  tubercle  bacillus  in  bouillon  and  on 
tuberculous  guinea  pigs,  Ratpin  {Cumjd.  Bend.  Hoc  Biol.  Baris,  53  {1001),  No. 
24,  iq>.  (M)  1-693). — In  the  experiments  reported  in  this  article  the  author  added  vari- 
able proportions  of  uric  acid,  urate  of  soda  and  urea  to  flasks  containing  from  100  to 
120  gm.  of  the  bouillon  ordinarily  used  in  the  culture  of  tul)ercle  l)acillus.  The  pro- 
portions of  these  different  substances  varied  between  10  cgm.  and  2  gm.  to  100  or  120 
gm.  of  the  bacillus.  In  the  numerous  experiments  which  were  made  the  results  were 
uniform.  The  action  of  the  uric  acid,  even  in  strong  doses,  appears  to  be  nil.  The 
flasks  to  wliich  this  substance  was  added  showed  a  growth  of  the  tubercle  bacillus  equal 
to  that  of  check  Hasks.  The  same  results  were  obtained  in  experiments  with  urate  of 
soda.  The  fact  that  the  uric  acid  had  no  influence  on  the  tul)ercle  bacillus  was  at  first 
explained  by  the  slow  solubility  of  this  substance,  but  urate  of  soda  is  readily  solu- 
ble. Quite  different  results  were  obtained  in  experiments  with  urea.  Flasks  con- 
taining tubercle  bacillus  to  which  urea,  even  in  small  quantities,  was  added,  showed 
a  slow  and  meager  development  as  compared  with  check  flasks.  It  is  suggested  tliat 
the  action  of  urea  in  these  cases  was  similar  to  that  of  an  antiseptic. 

Combating  bovine  tuberculosis,  H.  Raquet  {L'Ing.  Agr.  Gembloux,  1^  {1901), 
No.  4,  pp.  187,  ISS). — Brief  notes  on  measures  recently  adopted  in  Gembloux  for  the 
eradication  of  tuberculosis.  The  author  recommends  thorough  application  of  the 
tuberculin  test  in  fighting  this  disease. 

Experimental  plastic  spinal  meningitis  caused  by  the  toxin  of  the  tubercle 
bacillus,  Akm.vnd-Delille  {Cornpl.  Bend.  >Soc.  Biol.  Buris,  53  {1001),  No.  31, 
pp.  SS5-S87).—A  study  was  made  of  the  influence  of  toxin  obtained  from  an  ether 
extract  of  the  tul)ercle  bacillus  and  inoculated  into  the  spinal  cord.  The  experi- 
mental animals  were  dogs.  It  was  found  that  when  the  toxin  was  inoculated  into 
the  membranes  of  the  spinal  cord  a  plastic  inflammation  of  these  membranes  was  set 
up  which,  in  its  functional  symptoms  and  anatomical  lesions,  resembles  the  course 
of  tuberculosis.  During  the  autlior's  experiments  with  this  toxin  anatomical 
changes  were  produced  similar  to  those  observed  by  Auclair  in  the  lungs.  Further 
experiments  are  iiromised  with  a  chloroform  extract. 

Anthrax,  D.  Pugh  {Farmer^s  Gaz.,  60  {1901),  No.  40,  p.  734). — The  symptoms 
of  anthrax  in  horses,  sheep,  cattle,  and  pigs  are  described.  It  is  recommendeil  tliat 
as  soon  as  an  outbreak  of  the  disease  is  noticed,  the  animals  sliould  be  immediately 
removed  from  the  i)asture,  in  order  to  prevent  its  further  contamination.  The 
necessity  of  destroying  carcasses  of  animals  dead  of  anthrax  is  urged. 

Recent  work  on  blackleg,  T.  Kitt  {MonatuJi.  Braid.  Thierli.,  13  {I'.iOl),  No.  4, 
pp.  174-189,  figs.  S).- — The  author  presents  a  critical  review  of  recent  literature  on 
this  sul)ject,  in  connection  with  bibliograpliical  references  to  some  of  the  important 
contributions. 

Pathological  histology  and  bacteriology  of  labial  actinomycosis  in  cattle, 
Z.  F.  Elenevs'ii  {Ardi.  Vet.  Noitk,  SI.  Behi-d>iirg,  31  {1901),  Nos.  9,  pp.  793-813;  10, 
pp.  873-896,  ])ls.  3,  figs  2). — The  author  reviews  the  literature  on  this  subject  in 
great  detail.  Statistics  were  collected  from  various  cities  in  Russia  and  other  parts 
of  Europe  showing  the  prevalence  of  actinomycosis  during  recent  years,  especially 
since  1895.  Particular  attention  is  devoted  to  the  study  of  the  labial  form  of  the 
disease.  The  proportion  of  actinomycosis  of  the  lips  to  the  total  number  of  cases 
of  actinomycosis  in  cattle  was  found  to  be  as  follows:  In  Moscow  37.9  per  cent,  in 
Tiflis85.9  per  cent,  in  Elisabetgrad  81.6  jier  cent,  in  Nijui  Novgorod  5.5  per  cent,  in 
Ekaterinoslav  13.9.  The  pathological  changes  caused  by  infection  (jf  actinomycosis  in 
the  lips  are  descril)ed  in  elaborate  detail.  Experiments  were  tried  with  the  organism, 
which  was  isolated,  from  actinomycotic  tumors,  and  it  was  found  that  Avithin 
15  days  after  inoculation  in  the  mucus  membrane  of  the  lower  lip,  a  tul)ercle 
appeared  and  gradually  increased  in  size  until  it  became  a  large  tumor  at  the  end  of 
3  weeks.     A  careful  study  of  the  organism  showed  that  it  differed  in  many  histolog- 
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ical  a  d  cultural  characters  from  ordinary  bacteria.  The  organism  grew  l^etterupon 
acid  media  than  on  neutral  or  slightly  alkaline  media.  The  author  concludes  that 
the  organism  belongs  to  the  mold  fungi,  rather  than  to  bacteria  proper. 

Reappearance  of  cattle  plague  and  the  results  of  preventive  inoculation  in 
South  Africa,  A.  Tiieiler  (}foii(il!<Ii.  Pralct.  Thicrh.,  13  {1901),  Xo.  4,  PP-  14o-1'j1). — 
Cattle  i>lagae  caused  great  losses  in  South  Africa  during  the  years  1896  to  1898,  and 
as  a  result  of  this  outbreak,  bile  and  serum  inoculations  were  applied  on  a  large 
scale.  The  preventive  inoculations  of  l)ile  proved  exceedingly  effective  and  the 
disease  was  apparently  eradicated.  A  few  cattle,  however,  iu  various  parts  of  the 
country  were  not  inoculated.  In  May,  1891,  an  outbreak  of  the  disease  occurred  in 
Basutoland  and  in  the  Orange  River  Colony.  Many  authorities  have  maintained 
that  immunity  produced  by  inoculations  of  bile  persisted  for  only  from  4  to  6  months. 
An  investigation  of  this  outbreak,  however,  showed  that  those  animals  which  were 
inoculated  with  bile  iu  1897  still  retained  their  immunity.  In  studying  the  latest 
outbreak  it  appeared  that  almost  all  cases  of  the  disease  occurred  in  young  animals, 
and  very  few  cases  were  observed  in  cattle  over  4  years  old.  In  several  herds  out- 
lireaks  occurred  during  wliich  many  calves  died,  but  none  of  the  older  animals  which 
had  Ijeen  inoculated  4  years  befoi'e  became  infected.  The  author  concludes  thatlnle 
inoculation  is  to  be  recommended  as  a  preventive  measure,  in  herds  where  no  cases 
of  the  disease  have  occurred,  and  also  in  infected  herds.  Many  technical  objections 
have  been  raised  against  the  method,  but  it  has  proved  itself  practical  and  efficient, 
as  judged  by  the  results.  The  effect  of  this  method  in  producing  immunity  ha^  been 
so  striking  thatmany  of  the  natives  who  at  first  could  not  be  prevailed  upon  to  allow 
preventive  inoculation  in  their  herds,  have  more  recently  had  all  their  animals 
inoculated. 

Treatment  of  malignant  catarrhal  fever  of  cattle  with  colloidal  silver, 
TKAECiEK  (ZtKchr.  Vctcrlnurk.,  IS  (1901),  Xo.  1,  pp.  23-25). — In  a  case  of  this  diseas-e, 
as  soon  as  the  symptoms  became  sufliciently  pronounced  to  enable  tlie  author  to 
make  a  certain  diagnosis  the  colloidal  silver  preparation  was  administered.  The 
substance  was  injected  twice  per  day  intravenously,  in  doses  of  50  gm.  in  a  J  per  cent 
solution.  On  the  second  day  improvement  was  noted  in  the  animal  and  ultimately 
complete  recovery  was  brought  about.  During  the  whole  treatment  the  animal 
received  300  gm.  of  the  sHver  preiiaration.  The  injections  were  made  partly  in  the 
jugular  vein  and  partly  in  a  more  superficial  vein. 

lodid  of  potash  as  a  prophylactic  treatment  for  parturient  paralysis,  A. 
Kkaukkii)  {IkrUii.  TJdcriirztl.  Wrlm.srlir.,  1901,  Xn.  40,  p.  .598). — The  author  obtained 
favorable  results  from  the  use  of  iodid  of  potash  in  the  treatment  of  parturient  par- 
alysis, either  by  infusion  into  the  udder  or  by  intravenous  injections  Exj^eriments 
were  made  for  the  purpose  of  testing  the  value  of  this  substance  as  a  preventive  of 
the  disease,  when  given  by  way  of  the  mouth.  For  this  purpose  cows  were  selected 
which  were  considered  especially  suscepti))Ie  to  the  disease  and  were  kept  in  stalls 
in  which  cases  of  the  disease  had  frequently  occurred.  A  few  hours  before  partu- 
rition each  cow  was  given  8  gm.  of  potassium  iodid  in  J  liter  of  water,  and  the  dose 
was  repeated  after  from  12  to  20  hours.  Of  the  100  cows  treated  in  this  manner  only 
2  developed  symptoms  of  the  disease,  so  that  tlie  iodid  of  pritash  had  to  be  given  as 
an  infusion  into  the  udder.  Several  animals  showed  preliminary  symjitoms  of  the 
disease  after  the  first  administration  of  the  iodid  of  potash,  but  recovered  without 
serious  development. 

Report  of  the  commission  for  combating  foot-and-mouth  disease  {Arch. 
Deut.  Landw.  Ralhs,  25  {1901),  pp.  179-280).— Hhxa  report  contains  a  detailed  discus- 
sion on  the  presence  and  extent  of  foot-and-mouth  disease  in  the  various  parts  of 
Germany.  A  special  report  was  made  on  the  spread  of  the  disease  during  the  years 
1886  to  1899  in  various  parts  of  the  country.  Numerous  tables  are  given  showing 
the  number  of  cattle  affected  in  different  provinces  and  the  extent  of  importation  and 
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exportation  of  cattle.  The  commission  recommends  the  following  measures  in  con- 
trolling foot-and-mouth  disease:  Prohibition  of  the  importation  of  ruminants  and 
hogs,  raw  products  of  these  animals,  or  other  material  which  may  serve  to  carry  the 
contagion  from  countries  which  are  infected  with  the  disease.  At  times  when  no 
cases  of  the  disease  are  known  certain  regulations  are  recommended  as  necessary  to 
he  observed  in  order  to  prevent  as  far  as  possible  all  outbreaks  of  the  diseases.  These 
measures  include  careful  inspection  of  stock  yards,  slaughterhouses,  stock  trains, 
steamboats,  and  stock  markets.  It  also  recommended  that  all  stalls  and  yards  which 
are  subject  to  infection  from  the  disease  should  be  regularly  disinfected.  In  cases 
of  outl)reak  of  foot-and-mouth  disease  it  is  recommended  that  any  delay  or  neglect 
in  notifying  the  authorities  should  be  punished  with  heavy  penalty,  that  strict  quar- 
antine conditions  should  be  maintained,  and  that  none  of  the  animals  in  quarantine 
or  any  of  their  products  should  be  allowed  to  be  moved  from  the  place  of  quarantine 
until  the  most  thorough  process  of  disinfection  has  been  carried  out. 

The  intercantonal  agreement  concerning'  the  enforcement  of  simple  regu- 
lations for  combating  foot-and-mouth  disease,  J.  Ehrhardt  {Schweiz.  Arch. 
Tierh.,  43  {1901),  Nos.  3,  pp.  11.5-123;  4,  PP-  ^^i?-i7-?).— Regulations  for  the  control 
of  this  disease  have  been  formulated  in  20  sections.  The  author  gives  a  critical 
explanation  of  the  meaning  and  purpose  of  each  of  these  sections. 

A  new  cure  for  foot-and-mouth  disease,  A.  H.  Dellschaft  (Agr.  flaz.  {^Lon- 
don], .54  ( 1901) ,  No.  1456,  ]>.  3.51). — The  author  gives  an  account  of  the  treatment  for 
this  disease  as  recommended  by  Baccelli.  The  treatment  consists  in  the  intravenous 
injection  of  corrosive  sublimate.  In  calves,  2  to  4  cgm.  are  to  be  administered,  accord- 
ing to  the  severity  of  the  attack;  in  adult  cattle,  from  4  to  8  cgm.,  according  to  size. 
The  solution  of  corrosive  sublimate  should  contain  75  mg.  of  common  salt  for  each 
centigram  of  corrosive  sublimate. 

On  braxy,  I).  J.  Hamilton  {Trans.  Highland  and  Agr.  Soc.  Scotland,  5.  ncr.,  14 
[190,.'),  pp.  314-347,  figs.  3). — This  disease  is  especially  prevalent  among  sheep  and 
is  identical  with  the  disease  known  as  bradsot  in  Teutonic  countries.  The  author 
gives  a  historical  review  of  the  literature  on  this  disease  and  discusses  the  general 
problems  concerned  with  its  diagnosis  and  nature.  Braxy  has  a  peculiar  and  limited 
distribution.  It  appears  to  affect  only  European  sheep  and  is  most  prevalent  on  the 
West  coast  of  Norway  and  of  Scotland,  and  in  Iceland.  It  is  also  prevalent  on  some 
of  the  small  islands  north  of  Great  Britain.  The  number  of  deaths  among  sheep  in 
certain  seasons  has  l^een  as  great  as  15  to  20  per  cent.  The  symptoms  are  frequently 
not  observed,  since  braxy  usually  runs  its  course  very  quickly.  The  breathing 
becomes  somewhat  labored  and  the  temperature  is  elevated  to  from  105  to  108°  F.  It 
is  observed  that  the  disease  is  most  apt  to  attack  young  animals — laml)s  after  weaning 
appear  to  lie  most  susceptible — while  animals  at  2  years  of  age  are  seldom  attacked 
and  3-year-old  sheep  are  almost  quite  exempt.  The  greatest  prevalence  of  the  dis- 
ease is  observed  during  the  late  autumn  and  early  winter  months,  although  occa- 
sional instances  of  braxy  appear  during  the  summer.  Detailed  descriptive  notes  are 
given  on  the  post-mortem  findings  in  6  cases  of  natural  infection  of  braxy.  The 
pathological  changes  found  in  these  cases  agree  closely  with  3  other  cases  produced 
by  artificial  infection.  Braxy  bacillus  was  readily  found  in  all  cases  and  is  descril^ed 
with  reference  to  its  various  morphological  and  physiological  characteristics.  The 
method  of  natural  infection  is  not  well  understood,  but  it  is  believed  that  the  bacil- 
lus is  inhaled  in  a  dry  condition.  Work  is  being  done  at  present  for  the  purpose  of 
developing  an  effective  preventive  treatment  for  this  disease. 

Acinous  tumors  of  the  g:all  bladder  in  cattle,  Zellhuber  {Monatsh.  PraJct. 
Thier.,  13  (1901),  No.  2-3,  pp.  97-120,  pi.  l,figs.  .^).— The  anatomical  characteristics 
of  this  disease  are  described  in  detail  for  6  cases.  The  author  concludes  that  the 
mechanical  friction  of  the  tumorous  swellings  of  the  gall  bladder  prevents  the  dis- 
appearance of  the  condition  of  inflammation  and  often  renders  this  condition  more 
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acute.  In  cases  where  the  acini  are  numerous  gall  concretions  may  be  formed  which 
may  ol)struct  the  cy.stic  duct  an<l  cause  colicy  symptoiiis. 

Investigations  on  the  cutis  of  the  hoofs  of  cattle,  H.  Hohmann  (Monatsh. 
Prakt.  Thierh.,  IS  [1901),  No.  J-3,  pp.  49-9'>,  Ji<J'<-  l^).—On  account  of  the  numerous 
diseases  which  affect  the  hoofs  of  cattle  it  was  considered  desiral)le  to  make  a  further 
study  of  the  anatomical  structure  of  the  hoofs  of  cattle.  The  author  reviews  the  lit- 
erature on  the  subject  and  describes  the  general  appearance  of  the  hoof,  cutis,  and 
subcutis  in  cattle.  The  microscojuc  structures,  including  the  blood  vessels  and 
nerves  which  are  distributed  in  these  parts,  are  descril)ed  in  detail.  A  bibliography 
on  the  subject  is  appendetl. 

Serum  agglutination  as  a  means  for  diagnosing  glanders,  C.  O.  Jensen 
{licrVni.  TJiicmrztl.  Wchnseltr.,  J901,  No.  4i,  ]>}>■  <i~'l-<i25). — The  author  discusses 
in  detail  the  dithculties  which  are  ordinarily  met  in  making  a  rapid  and  certain 
diagnosis  of  glanders  in  suspected  horses.  The  lack  of  a  strictly  tlifferentiating 
method  of  staining  the  glanders  bacillus  renders  its  identifii-ation  by  ordinary  iVacte- 
riological  methods  rather  difhcult.  In  testing  animals  with  mallein  the  author  con- 
siders it  necessary  to  distinguish  between  animals  which  show  only  a  slight  elevation 
of  temperature  and  in  which  no  other  general  symptoms  are  manifested  after  injec- 
tion with  mallein;  animals  which  show  an  irregular  reaction,  with  a  temperature  of 

39  to  40°  C.  of  short  duration  and  with  loss  of  appetite  and  some  swelling  at  the 
point  of  injection;  and  animals  which  show  a  specific  reaction  with  a  temperature  of 

40  to  41°  C,  appearing  after  a  period  of  from  8  to  10  hours  and  persisting  for  from  12  to 
24  hours.  A  brief  account  is  also  given  of  the  method  of  diagnosing  glanders  by  means 
of  inoculating  susceptible  animals,  such  as  guinea  pigs,  with  material  from  sus- 
pected animals.  Several  experiments  were  made  by  way  of  testing  the  reliability  of 
agglutination  as  a  diagnostic  sign  of  glanders;  during  these  experiments  it  was  found 
that  the  agglutination  test  is  far  more  reliable  than  mallein  injection.  It  is  not 
urged  that  this  method  should  entirely  replace  the  use  of  mallein,  but  it  is  believed 
that  the  agglutination  test  can  be  judiciously  used  in  cases  where  the  mallein  injec- 
tion gives  doubtful  results. 

Diagnosis  of  glanders,  N.  K.  Gadzvatzkii  {Arch.  Yet.  Nauk.,  St.  Pelirsburg,  31 
(1901),  No.  9,  pp.  8. '3,  8J4)  ■ — lor  making  a  definite  diagnosis  in  suspected  cases  the 
author  prefers  inoculation  of  cats  with  material  taken  from  discharges  of  ulcers  in 
the  nose  or  on  other  parts  of  the  body.  Where  no  ulceration  has  taken  j)lace,  the 
submaxillary  glands  were  removed  and  cats  were  inoculated  with  material  from 
these  organs.  This  method  of  diagnosis  was  considered  very  certain  and  does  not 
require  more  than  three  days  for  a  <lefinite  result. 

Acute  epizootic  leucoencephalitis  in  horses,  W.  ti.  MacCallum  and  S.  S. 
Buck  LEV  (Mari/land  Sta.  Bui.  SO,  pp.  67-70,  jds.  3). — The  authors  made  a  further 
investigation  of  a  disease  which  has  been  more  or  less  prevalent  for  a  numljfer  of 
years  in  Maryland  and  which  has  passed  under  a  numl)er  of  names,  such  as  staggers, 
horse  disease,  and  cerebro-Spinal  meningitis.  The  usual  symptoms  are  drowsiness, 
imperfect  vision,  partial  paralysis  of  the  throat,  twitching  of  the  musiles  of  the 
shoulder,  an<l  unsteady  gait.  The  temperature  varies  between  96  and  103°  F. 
Usually  the  animals  become  more  and  more  stupid  and  sometimes  delirium  is 
observed.  The  course  varies  from  a  few  hours  to  a  week,  and  is  fatal  in  a  large  per- 
centage of  cases.  Horses  which  recover  exhibit  defective  intelligence.  Post-mortem 
examinations  were  made  on  the  brains  of  4  animals  which  were  affected  with  acute 
cases  of  the  disease.  On  either  side  in  the  frontal  region  of  the  brain  a  softened  area 
was  observed,  and  was  confined  to  the  white  substance.  No  bacteria  were  found  in 
these  areas.  The  cultures  which  were  tried  gave  negative  results.  An  inoculated 
raVjbit  remained  perfectly  well.  When  examined  microscopically,  affected  tissues 
showed  that  greater  or  less  changes  had  taken  place  in  the  nerve  cells  and  fibers, 
neuroglia,  blood  vessels,  and  lymphatics.     Clear  hyaline  masses  which  stained  blue 
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were  found  in  the  small  blood  vessels  in  the  affected  areas.  The  walls  of  these  ves- 
sels had  undergone  extensive  inflammatory  changes.  Various  other  details  of  patho- 
logical changes  in  the  affected  tissue  are  given.  Another  extensive  outbreak  of  the 
disease  occurred  in  southern  Maryland,  during  which  a  number  of  horses  died. 
Three  autopsies  were  made,  but  no  macroscopic  lesions  were  observed.  When  exam-  ' 
ined  under  a  microscope,  however,  blood  vessels  in  the  brain  substance  showed 
inflammatory  changes  in  certain  areas.  No  cultures  could  be  made  with  the  material 
from  these  cases.  A  rabl  )it  which  was  inoculated  by  material  from  1  case  which  had 
been  dead  48  hours  died  with  infection  of  a  bacillus  belonging  to  the  hog-cholera 
group.  This  Ijacillus  requires  further  study,  but  it  is  not  believed  that  it  is  connected 
with  the  disease. 

Pneumonia  and  vaccination,  Reinlander  (Ztschr.  Veterindrl:,  13  {1901),  No.  2, 
pp.  53-62). — A  serious  outbreak  of  pneumonia  in  epizootic  form  occurred  in  a  num- 
ber of  regiments  of  army  horses.  The  symptoms  of  the  disease  are  described  in 
detail  and  the  post-mortem  appearance  of  animals  upon  which  anatomical  examina- 
tions were  made.  Numerous  experiments  were  tried  in  vaccinating  animals  for  the 
purpose  of  preventing  the  development  of  pneumonia,  or  curing  it.  Of  the  animals 
which  were  not  vaccinated  14.3  per  cent  became  later  infected  with  the  disease,  and 
of  those  which  were  inoculated  6.3  per  cent  contracted  pneumonia.  In  considering 
all  the  experiments  the  author  concludes  that  the  present  method  of  vaccination  for 
preventing  the  development  of  pneumonia  is  of  little  value.  It  is  believed  that 
further  investigation  should  be  made  for  the  isolation  and  identification  of  the  micro- 
organism of  the  pneumonia  of  horses  before  better  results  in  vaccination  can  be 
obtained. 

Equine  malaria,  A.  Theiler  {Schweiz.  Arch.  Tierh.,  43  {1901),  No.  G,  pp.  253-280, 
pis.  2,  fuj.  1). — In  studying  the  pathogenic  organism  of  this  disease  the  author  noted 
its  similarity  to  the  organism  of  human  malaria,  but  considers  it  a  distinct  species, 
which  is  described  under  the  name  Plusmodhim  mnlnria'  equorum.  Notes  are  given 
on  the  mi(!roscopic  characteristics  of  the  parasite  and  on  methods  which  are  most 
succe.ssful  in  preparing  and  staining  it.  The  influence  of  local  conditions,  time  of 
year,  and  susceptibility  of  various  horses  to  the  disease  are  discussed.  A  detailed 
account  is  given  of  the  characteristic  symptoms  and  the  method  for  making  a  certain 
differential  diagnosis.  The  number  of  parasites  in  the  blood  is  greatly  diminished 
by  the  administration  of  quinine.  It  is  recommended  that  quinine  be  given  at  least 
3  times  a  day  in  doses  of  6  to  10  gm.  A  bibliography  on  the  subject  is  added  to  the 
article. 

The  appearance  of  colic  in  consequence  of  rusty  barley  straw,  Mierswa 
{Ztschr.  Veterindrl-.,  13  {1901),  No.  8-9,  pp.  57c9-5<S'0)  .—Several  cases  of  colic  appeared 
among  army  horses,  and  an  investigation  of  the  outbreak  disclosed  the  fact  that 
these  horses  had  been  fed  on'barley  straw  which  was  infected  with  rust  of  2  species 
{Fuccinia  graminis  and  P.  rubigovera).  As  soon  as  this  forage  was  abandoned  the 
outbreak  of  colic  ceased.  Brief  notes  are  given  on  the  therapeutic  treatment  which 
was  given  during  the  progress  of  the  disease. 

The  pathogenesis  of  roaring'  in  horses,  Thomassen  {Monatsh.  Prakt.  Thlerli., 
13  {1901),  No.  6,  pp.  193-230,  figs.  8). — The  author  gives  a  critical  review  of  the  large 
mass  of  literature  on  this  subject.  The  anatomy  of  the  larynx  is  described  and  the 
various  theories  which  have  been  proposed  for  exi»laining  the  occurrence  of  this 
disease  are  discussed.  A  review  of  all  the  literature  on  this  subject  leads  to  the  con- 
clusion that  the  disease  is  still  far  from  being  well  understood.  It  is  believed  that  a 
microscopic  study  of  those  parts  of  the  nervous  system  which  are  concerned  with  the 
disease  may  yield  better  results.  Attention  should  be  given  not  only  to  the  recurrent 
nerve,  Init  also  to  the  vagus,  accessory,  and  medulla  oblongata. 

Disinfection  of  stables  with  steam,  Kramell  {Ztschr.  Veterindrk.,  13  {1901) ,  No. 
7,  pp.  316,  317). — In  an  outbreak  of  jjueumonia  among  horses  an  experiment  was 
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made  to  determine  the  value  of  ateam  disinfection  of  stables  in  which  the  disease 
occurred.  The  steam  was  applied  in  as  careful  and  thorough  a  manner  as  possible. 
As  a  result  of  these  experiments  it  is  concluded  that  steam  is  an  efficient  disinfectant, 
provided  it  is  applied  at  a  temperature  of  not  lower  than  100°  C.  In  order  to  pro- 
duce that  temxjerature,  however,  in  large  stables  the  ordinary  api)aratus  in  common 
use  is  insufficient,  and  it  is  considered  that  this  method  nuist  therefore  be  aVjandoned 
in  the  disinfection  of  stables. 

Observations  on  the  chicken  plague  ■which  ■was  introduced  into  Oldenberg- 
from  the  Bruns-wick  Chicken  Exposition,  L.  (iuKVE  [Dent.  Ticri'irzll.  WchnscJir., 
9  [1901),  No.  ,37,  pp.  373-376). — Post-mortem  examination  of  fowls  dead  with  this 
disease  showed  no  pathological  changes  in  the  stomach.  The  blood  vessels  of  the 
intestines  were  somewhat  injected.  Small  red  spots  were  observed  on  the  heart  and 
peritoneum.  The  bacillus  of  chicken  cholera  could  not  be  demonstrated  in  the 
blood  or  other  organs.  Inoculation  experiments  with  blood  from  the  heart  of  a  hen 
dead  with  the  disease  produced  no  infection  in  pigeons  or  white  mice.  Feeding 
experiments  with  infecteil  material,  however,  caused  the  develojiment  of  the  disease 
in  sparrows  and  pigeons.  Wliile  the  identity  of  the  disease  is  not  deiinitely  deter- 
mined, it  is  reconnnended  that  the  S'ame  precautions  be  ol)served  as  are  usually 
recommended  in  outbreaks  of  chicken  cholera. 

Brief  statistics,  ]\I.  Strebel  {Schweiz.  Arcli.  Tlerlt.,  43  {1901),  No.  5,  pp.  210- 
220). — The  author  presents  in  a  tabular  form  a  list  of  the  diseases  which  were  treated 
in  his  practice  during  the  past  year.  The  number  of  cases  of  each  disease  are  given 
and  the  animals  affected.  Brief  mention  is  made  of  some  of  the  more  important 
diseases  which  are  discussed  by  the  author  in  the  l)0(ly  of  the  article.  Verminous 
bronchitis  was  observed  in  43  calves  and  young  cattle  varying  in  age  from  8  to  16 
months.  The  animals  were  grazing  on  wet  pastures.  In  the  treatment  of  this  dis- 
ease the  best  results  were  oljtained  by  causing  the  animals  to  inhale  a  mixture  of  4 
parts  of  ether  and  1  part  oil  of  turpentine.  This  mixture  was  administered  3  times 
per  day,  a  spoonful  being  poured  into  the  nasal  cavity.  The  author  makes  a  report 
on  9  cases  of  actinomycosis,  6  of  which  were  localized  in  the  tongue  and  3  in  the 
thyroid  and  laryngeal  glands. 

Report  of  the  State  board  of  health,  H.  ^Mitchell  {New  Jermi  State  Bd.  Agr. 
Rpt.  1901,  pp.  229-234). — Brief  notes  are  given  on  the  cases  of  infectious  diseases 
reported  to  the  board  of  health  during  the  year  1901.  These  diseases  include  52 
cases  of  glanders,  18  of  tuberculosis,  4  of  hydrophol)ia,  6  of  Ijovine  varicella,  and  3 
cases  of  supposed  anthrax  which  were  not  deiinitely  identified. 
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Irrigation  department,  S.  Fortiek  {Montana  Sta.  Bui.  32,  pp.  57-71). — This  is 
the  report  of  the  irrigation  department  of  the  station  for  the  year  ended  June  30, 1901, 
and  includes  an  account  of  observations  on  seepage  los.ses  from  5  irrigation  canals  and 
ditches,  the  duty  of  water  for  various  crops  in  1899,  the  amounts  of  water  required 
by  different  crops  in  1900,  the  discharge  of  the  princii)al  rivers  of  Montana  in  1900, 
and  an  exi)lanation  of  the  importance  of  equitable  division  of  water  under  cooperative 
canals. 

Report  on  irrigation  in  South  Africa,  W.  Willcocks  {Agr.  Jour.  Cape  Good 
Hope,  20  {1902),  Nos.  3,  jyp.  161-169;  4,  pp.  241-249,  figs.  2;  5,  pp.  286-294,  fig.  1;  6, 
pp.  344-351;  7,  pp.  391-397;  8, pp.  449-455,  figs.  2;  9,  pp.  502-513,  figs.  2,  maps  2).— A. 
discussion  of  conditions  affecting  irrigation  in  South  Africa,  and  especially  recommen- 
dations to  the  high  commissioner  regarding  the  policy  to  be  pursued  in  "the recently 
acquired  crown  colonies  of  the  Orange  River  and  Transvaal."  Proper  provision  by 
the  State  for  irrigation,  particularly  the  construction  of  storage  reservoirs,  is  consid- 
ered necessary  to  a  normal  develop nieht  of  the  agriculture  of  the  region,  which  has 
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remained  largely  pastoral  and  undeveloped  on  account  of  the  limited  amount  and 
irregularity  of  the  rainfall.  It  is  maintained  that  rivers  and  torrents  should  be 
declared  publi*-  domain,  as  has  been  done  in  Italy,  and  reservoirs  for  the  storage  of 
their  waters  should  be  built  by  the  State,  a  part  of  the  profits  of  the  mines  being 
utilize<l  for  that  purpose,  and  the  State  being  reimbursed  by  water  rentals. 

Recent  developments  in  Punjab  irrigation,  S.  Preston  {Jour.  Soc.  Artu,  50 
{100:2),  No.  2584,  pp.  602-G16,JJfjs.  2). 

Farmers'  weirs,  S.  Fortier  {Montana  Sta.  Bxd.  34,  pp.  29,  figs.  f>). — A  popular 
description  of  the  construction  and  use  of  various  devices  (weirs)  for  measuring 
irrigation  water,  with  tables  for  calculating  the  results  in  miners'  int-hes. 

Agricultural  machines  at  the  Paris  Exposition,  1900,  Albert  and  Schiller 
{Aril.  Devt.  Lainlir.  (If sell.,  1901,  Xo.  65,  pp.  59,  figs.  104). — A  brief  general  discussion. 

Second  report  on  the  highways  of  Maryland,  H.  F.  Reid  and  A.  N.  Johnson 
{Mart/land  (leol.  Surrey,  4  {1902),  pp.  95-201,  pis.  (!,  figs.  2). — This  report  includes  an 
account  of  operations  during  1900-1901,  laboratory  work,  special  road  imj)rovement, 
summary  of  road  expenditures  in  different  counties  of  the  State,  contract  and  speci- 
fications for  two  roads,  and  report  of  the  Baltimore  County  roads  engineer. 

Horse  and  cattle  barns  built  in  1901,  E.  G.  Schollander  {NorUt  Dakota  Sta. 
apt.  1901,  ]>]).  92-9S,  figs.  5). — These  barns  are  frame  structures  2  stories  high,  stand- 
ing on  brick  foundations.  The  main  i)art  of  the  horse  barn  is  45  ft.  wide  and  106 
ft.  long,  with  a  small  wing  10  ft.  long  and  45  ft.  wide  on  the  west  side,  and  on  the  east 
a  wing  36  ft.  wide  and  100  ft.  long,  whicdi  forms  the  horse  stable  proper.  The  first 
floor  of  the  main  structure  contains  a  stock-judging  njom,  harness  and  carriage 
rooms,  etc.  The  west  wing  contains  an  office  and  a  workshoj).  The  east  wing  is 
equipped  with  stalls,  racks,  etc.  The  second  floor  of  the  main  building  contains 
attendants'  rooms,  feed  rooms,  etc.  The  main  part  of  the  cattle  barn  is  135  by  37  ft. 
"It  holds  two  rows  of  stock  facing  the  center,  with  a  5-ft.  feed  passage  through  the 
middle.  The  feed  passage  connects  with  the  silo,  which  allows  the  ensilage  to  be 
thrown  into  a  small  truck  and  drawn  through  the  passage  way  between  the  mangers 
as  it  is  fed  to  the  stock.  On  the  east  is  a  projection  10  ft.  long  l)y  32  ft.  wide,  con- 
taining an  office,  a  stair  footing,  and  a  milk  room.  On  the  west  is  a  large  wing  50  ft. 
long  by  37  ft.  wide,  with  two  rows  of  box  stalls  of  different  sizes,  stairs,  watering 
trough,  and  closets.  The  building  has  16-ft.  studding  throughout."  The  stalls  used 
are  of  the  Bidwell  pattern  and  are  of  different  sizes.  The  second  floor  has  feed 
bins,  attendant's  room,  and  haymows. 

The  silo,  which  is  separate  from  the  barn,  "is  round  in  form  and  is  24  ft.  in  diame- 
ter, inside  measurement.  The  wall  is  made  of  brick,  28  ft.  high  and  20  in.  tliick, 
with  a  dead-air  space  in  the  center  of  it.  The  fioor  and  wall  are  cemented  with  the 
best  grade  of  cement.  A  dormer  window  in  the  silo  roof  serves  as  an  intake  for 
green  corn  or  other  material  with  which  the  i)it  is  filled.  A  second  dormer  window 
on  the  opposite  side  of  the  roof  furnishes  light." 

Hay  and  sheaf  sheds,  R.  Henderson  (  Trans.  Highland  and  Agr.  Soc.  Scothmd,  5. 
scr.,  14  ( 19(12),  jip.  105-147,  figs.  40). — The  construction  and  advantages  of  such  sheds 
are  discussed. 

Compacting  effect  of  plow  teams  upon  the  furrow,  J.  H.  Shepperd  {Proc.  Soc. 
Prom.  Agr.  Sci.  1901,  pp.  113,  114)- — Observations  with  a  platform  scale  in  a  barn 
floor  showed  that  a  horse  weighing  about  1,350  lbs.  in  walking  exerted  a  pressure  of 
about  640  lbs.  with  the  hind  foot  and  700  lbs.  with  the  front  foot.  The  average  sur- 
face of  the  feet  of  the  horse  was  about  31  stj.  in.,  the  length  of  stride  34  in.  It  is 
estimated  that  the  stride  in  pulling  a  plow  would  probably  be  two-thirds  of  this  dis- 
tance. On  this  basis  it  is  estimated  that  if  no  portion  of  the  ground  is  stepped  upon 
a  second  tmie  "the  entire  surface  would  l)e  pressed  in  5  times  plowing." 

Comparative  experiments  in  cooling  refrigerator  cars  by  means  of  ice  or 
ammonia,  V.  Storch  and  H.  P.  Lunde  {50.  Rpt.  Kgi.  Vet.  Landbohojskoles  Lab.  Land- 
bkon.,  Forsbg  [^Copenhagen],  1901,  pp.  56'). 
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Annual  Report  of  Idaho  Station,  1901  {Idalio  8ta.  lipt.  1901,  pp.  ^'J).— This 
inchides  a  report  of  the  direetor  on  the  pubheations  and  work  of  the  .station  during 
the  year,  departmental  reports  reviewinij  the  different  lines  of  work  at  some  length, 
and  a  financial  statement  for  the  fiscal  year  ended  June  30,  1901. 

Eighth  Annual  Report  of  Montana  Station,  1901  {MonUoia  Sid.  Bid.  32,  pp. 
71). — This  includes  a  financial  statement  for  the  fiscal  year  ended  June  30,  1901;  a 
report  of  the  director  on  the  work,  staff,  and  publications  of  the  station;  a 
list  of  exchanges,  and  departmental  reports,  parts  of  which  have  already  been  noted 
from  other  publications  (K.  S.  R.,13,  pp.  271,  676)  or  are  noted  elsewhere  in  this 
issue.     Of  201  sam])les  of  food  examined  by  the  chemLst  94  were  found  adulterated. 

Fourteenth  Annual  Report  of  New  York  Cornell  Station,  1901  {Nnv  York 
Conic/l  Sta.  lipt.  lDU],')>p.  XL]'I-\-4'''')- — The  report  j)n)per  includes  the  organiza- 
tion list,  a  rei)ort  of  the  director,  a  summarized  financial  statement  for  the  iiscal 
year  ended  June  30,  1901,  and  departmental  reports  reviewing  the  different  lines  of 
work  during  the  year.  Appendix  I  contains  reprints  of  Bulletins  183-193  of  the 
station  on  the  following  subjects:  Sugar-beet  pulp  as  a  food  for  cows  (E.  S.  K.,  12,  p. 
878);  the  grape-root  worm,  a  new  grape  pe.st  in  New  York  (E.  S.  R.,  12,  p.  974);  the 
common  European  i)raying  mantis,  a  new  beneficial  insect  in  America  (E.  S.  R.,  12, 
p.  973);  the  sterile  fungus  Rhizoctonia  as  a  cause  of  plant  diseases  in  America 
(E.  8.  R.,  13,  p.  55);  the  palmer  worm  (E.  S.  R.,  13,  p.  68);  spray  calendar  (E.  S.  R., 
13,  p.  372);  Oswego  strawberries — an  account  of  experiment  with  fertilizers,  and 
records  of  strawlierry  growing,  in  the  Oswego  district  (E.  S.  R.,  13,  ji.  354);  three 
unusual  strawberry  pests  and  a  greenhouse  jjest  (E.  S.  R.,  13,  j).  371);  tillage 
experiments  with  potatoes  (E.  S.  R.,  13,  p.  342);  further  experiments  against  the 
peach-tree  borer  (E.  S.  R.,  13,  p.  369);  and  studies  of  some  shade  tree  and  timber- 
destrrjN'ing  fungi  (E.  S.  R.,  13,  p.  468).  Appendix  II  contains  a  detailed  financial 
statement  for  the  fiscal  year  ended  June  30,  1901.  Appendix  III  contains  reprints 
of  Nature  Study  Quarterlies  Nos.  6-9,  Reading  Lessons  for  Farmers  Nos.  10-15,  eight 
numbers  of  the  Junior  Naturalist  Monthly  i.ssued  during  1900-1901,  Reading  Lessons 
for  Farmers'  A\'ives  Nos.  1  and  2,  and  a  circular  of  information  concerning  coopera- 
ti\e  experiments. 

Director's  report  for  1901,  W.  H.  Jordan  {Neic  York  Sidle  Sla.  Bid.  211,  pp. 
4S5-4-'>0). — This  is  an  extended  review  of  the  work  of  the  station  during  the  year. 
The  more  important  results  ol:)tained  along  the  different  lines  of  investigation  are 
enumerated. 

Twelfth  Annual  Report  of  North  Dakota  Station,  1901  [Norlh  Thikola  Ski. 
Rpl.  1901,  pp.  112). — This  includes  a  lirief  report  of  the  director,  departmental 
reports,  parts  of  which  aie  noted  elsewhere,  an  account  of  the  wf)fk  at  the  Edgeley 
substation,  and  a  financial  statement  for  the  fiscal  year  ended  June  30,  1901. 

Fourteenth  Annual  Report  of  Vermont  Station,  1901  (  Vfrmoid  Sid.  Rpl.  1901, 
pp.  19,l-SS0-\-X LV). — This  inchides  the  organization  list  of  the  station,  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1901,  a  report  of  the  (lire(;tor  containing 
a  list  of  available  station  [)ublications  and  an  outline  of  work  during  the  year,  abstracts 
of  Bulletins  81-87  issued  during  the  year,  and  departmental  reports  containing  in 
addition  to  sunmiaries  of  the  different  lines  of  investigation  miscellaneous  articles 
al>stracted  elsewhere. 

Organization  lists  of  the  agricultural  colleges  and  experiment  stations  in 
the  United  States  with  a  list  of  agricultural  experiment  stations  in  foreign 
countries  (  [/.  S.  Dcpl.  Agr.,  Office  of  Experiment  Stations  Bui.  Ill,  pp.  130). — This 
includes  the  organization  lists  of  the  Office  of  Experiment  Stations  and  the  agricul- 
tural colleges  and  experiment  stations  in  the  United  States  with  a  list  of  station  publi- 
cations received  during  1901;  lists  of  the  officers  of  the  Association  of  American 
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Agricultural  Colleges  and  Experiment  Stations,  the  Association  of  Official  Agricultural 
Chemists,  the  Association  of  Economic  Entomologists,  the  Association  of  Veterin- 
arians of  Exjieriment  Stations,  and  of  the  American  Association  of  Farmers'  Institute 
Workers;  and  a  list  of  ythe  agricultural  experiment  stations  in  foreign  countries  with 
a  list  of  the  publications  received  from  such  institutions  during  1901. 

Experiment  Station  Work— XX  (  U.  S.  Dept.  Agr.,  Farmeni'  Bui.  J 49,  pp.  3^, 
figs.  6). — This  number  contains  articles  on  the  following  subjects:  The  value  of  muck 
or  peat,  improved  culture  of  potatoes,  the  farmer's  vegetable  garden,  the  shrinkage  of 
farm  products,  transplanting  and  manuring  muskmelons,  soils  for  strawberries,  fer- 
tilizer requirements  of  strawberries,  jdum  culture,  methods  of  growing  onions,  the 
digestibility  of  raw,  pasteurized,  and  cot>ked  milk,  the  dair}'  cow  and  the  weather, 
and  feed  mills  and  windmills. 

Ihe  card  index  of  experiment  station  literature  {V.  ,S.  Dipt.  Ayr.,  Otficc  of 
Exixrhnent  ,Sla(ioi)s  Cire.  47,  ]>p.  2). — A  brief  description  of  the  card  index  of  experi- 
ment station  literature  and  a  statement  of  the  terms  of  sale. 

The  station  bulletin,  J.  B.  Weems  (Proc.  Soc.  Prom.  Agr.  Sci.  1901,  pp.  75-88). — 
This  is  a  discussion  on  the  bulletins  of  the  experiment  stations  based  upon  replies 
received  from  editors  of  agricultural  journals  and  from  officers  of  experiment  sta- 
tions. The  author  considers  that  there  is  need  of  a  government  publication  similar 
to  the  Experiment  Station  Record  for  i)ublishing  original  articles  by  station  workers. 

The  farmer  and  his  education,  or  the  farmer  as  an  educated  specialist, 
\V.  J.  Beal  [Proc.  Soc.  Prom.  Agr.  Sci.  1901,  pp.  19-25). 

Subdivision  of  agriculture  for  purposes  of  instruction  and  research, 
E.  Daveni'okt  [Proc.  Soc.  Prom.  Agr.  Sci.  1901,  jtji.  160-162). 

Agricultural  imports  and  exports,  1897-1901,  F.  H.  Hitchcock  (  U.  S.  Dept. 
Agr.,  Section  of  Foreign  Markets  Circ.  24,  j)p.  16). — Statistical  tables  are  given  show- 
ing in  detail  the  agricultural  imports  and  exports  of  the  United  States  during  each 
of  the  5  fiscal  years  1897-1901. 

Cotton  in  Egypt  (  V.  S.  Consular  R]>ls.,  68  {1902),  No.  256,  pp.  43,  4^).— Statistics 
showing  the  annual  production  of  P-gyptian  cotton  in  the  la>t  15  years,  the  average 
price  for  each  year,  and  the  countries  to  which  the  staple  was  exported. 

Sugar  industry  of  Saxony,  B.  H.  Waknek,  Jk.  {U.  S.  Consular  Pjds.,  68  {1902), 
No.  256,  pp.  83,  84). — A  brief  account  of  the  status  of  the  industry  is  given,  together 
with  statistics  for  the  years  1882-1900,  inclusive. 

Clearing  new  land,  F.  Williams  (  V.  S.  Dept.  Agr.,  Farmers''  Bui.  150,  pp.  24, 
figs.  7). — This  bulletin  deals  in  a  popular  style  with  the  proportion  of  uncleared  land 
in  the  United  States,  the  land  which  may  be  i)rofitably  cleared,  the  cost  and  methods 
of  clearing  land  with  practical  illustrations,  the  cultivation  of  new  land,  and  crops 
adapted  to  such  lands. 
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Alaska  Stations. — F.  Fi.  Rader  and  J.  W.  Neal  have  been  sent  to  the  Cop])er 
River  ('ountry  to  make  a  teniporarj' reservation  for  an  experiment  station.  It  is 
expected  tiiat  a  site  will  be  cliosen,  ground  l)roken  for  seeding  to  fall  grains,  and  a 
residence  and  V)arn  construcrted  during  the  summer.  At  the  close  of  the  season 
Mr.  Rader  will  return  to  Sitka,  while  Mr.  Neal  will  remain  at  the  new  station. 
Reports  from  Kenai  show  favorable  weather  and  crops  doing  well.  At  Sitka  the 
outlook  is  favorable  for  a  good  harvest. 

California  Univeksitv  and  Station. — Dr.  Leroy  Anderson,  recently  elected  super- 
intendent of  the  San  Luis  Obispo  Polytechnic  School,  will  continue  in  charge  of  the 
dairy  department  for  the  coming  year.  A  large  dairy  barn  is  being  constructed  at 
the  station.  Studies  of  the  peach  worm,  conducted  in  Rlaci'r  County  by  W.  T.  Clarke, 
in  cooperation  with  the  county  board  of  horticultural  counuissioners,  are  al)Out  com- 
l)leted.  Similar  cooperative  work  on  the  red  spider  of  the  orange  is  being  conducted 
in  Los  Angeles  County  by  C.  W.  Woodworth,  assisted  by  W.  H.  Volck  and  the 
county  board. 

Colorado  College. — -J.  A.  Stump,  assistant  in  physics  and  civil  engineering,  has 
resigned,  to  continue  his  studies.  A.  P.  Greenacre,  assistant  in  mechanical  engineer- 
ing and  drawing,  has  also  resigned.  The  college  has  adopted  a  j)]an  of  scholarships 
and  fellowships.  A  limited  number  will  be  appointed  as  scholars,  who  will  receive 
increased  pay,  and  rank  as  fellows  the  second  year. 

Connecticut  Storrs  College  and  Station. — Rufus  W,  Stimson,  professor  of  Eng- 
lish literature  and  oratory  and  acting  president  of  the  college  since  last  September, 
has  been  elected  ])resident  of  the  college.  L.  A.  Clinton,  of  Cornell  University,  has 
been  appointed  director  and  agriculturist. 

Connecticit  State  Station. — Dr.  G.  P.  Clinton,  of  the  University  of  Illinois, 
entered  upon  his  work  as  botanist  of  the  station  July  1. 

Florida  College  and  Station. — II.  E.  Stockbridge,  Ph.  D.,  agriculturist,  has  sev- 
ered his  connection  with  the  institution. 

Georgia  Station. — S.  IL  Fulton,  l)iologist  and  horticulturist  of  the  station,  has 
resigned  to  accept  a  position  in  the  Bureau  of  Plant  Industry  of  this  Department. 

Iowa  Collecje  and  Station. — Dp.  W.  M.  Beardshear,  president  of  the  college, 
died  at  Ames  August  5,  1902.  Dr.  Beardshear  was  born  in  Ohio,  November  7,  1850. 
In  186-4  he  enlisted  in  the  Army  and  served  to  the  end  of  the  civil  war.  He  then 
entered  Otterl)ein  University,  anil  after  graduating  with  distinction  from  a  classical 
course  at  that  institution,  in  1876,  devoted  two  years  to  post-graduate  work  at  Yale 
in  Hebrew  and  Greek  philosophy  and  theology.  Leaving  Yale,  he  engaged  in  minis- 
terial work  in  his  native  State,  and  in  1882  accepted  the  presidency  of  Western  College, 
at  Toledo,  Iowa,  which  he  held  until  1889,  when  he  was  called  to  Des  Moines  as  super- 
intendent of  the  city  schools.  Dr.  Beardshear  was  president  of  the  Iowa  Agricultural 
College  from  1891  until  hisdeath.  A  year  ago  he  was  elected  president  of  the  National 
Educational  Association,  and  during  the  annual  meeting  of  this  organization  at  Min- 
neapolis several  weeks  ago  he  suffered  an  attack  of  illness  from  which  he  did  not 
recover.     He  was  appointed  U.  S.  Indian  Commissioner  by  President  McKinley  in 
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1897.  W.  J.  Kennedy  has  been  made  vice-director  of  the  station,  and  Alfred  Atkin- 
son assistant  in  agronomy.  A.  T.  Erwin,  assistant  in  horticulture,  has  resigned.  The 
part  of  the  main  building  remaining  after  the  fire  of  December  8,  1900,  was  destroyed 
by  lire  August  13,  1902.  The  office  furniture  and  plant  collections  of  the  botanical 
department  of  the  college  and  station,  contained  in  the  building,  were  saved.  The 
loss  is  estimated  at  $10,000. 

Maine  Station. — Herman  H.  Hanson,  a  graduate  of  the  Pennsylvania  State  College 
in  1902,  has  been  appointed  assistant  chemist,  vice  Ora  W.  Knight,  resigned. 

Massachusetts  College  and  Station. — F.  A.  Waugh,  horticulturist  of  the  Ver- 
mont college  and  station,  has  been  elected  horticulturist  of  the  college  and  station  to 
succeed  S.  T.  Maynard.  Thorne  M.  Carpenter,  a  graduate  of  the  college,  who  was 
recently  assistant  chemist  at  the  Pennsylvania  Station,  has  lieen  appointed  assistant 
in  the  department  of  foods  and  feeding. 

MiciiioAN  College  and  Station. — E.  E.  Bogue  has  been  appointed  professor  of 
forestry.  R.  C.  Kedzie,  for  nearly  forty  years  at  the  head  of  the  chemical  depart- 
ment, has  retired  from  active  service  in  the  college  as  professor  emeritus,  but  remains 
in  charge  of  the  chemical  work  of  the  station.  Robert  S.  Shaw  of  the  Montana 
College  and  Station  has  been  elected  to  the  chair  of  agriculture  in  the  college,  vice 
H.  W.  Mumford,  who  is  now  connected  with  the  Illinois  College  and  Station.  J.  J. 
Ferguson  has  resigned  as  instructor  in  animal  husbandry  to  accept  a  position  with 
the  Live  Stock  Commission  at  Winnipeg. 

Minnesota  University  and  Station. — Andrew  Boss  has  been  promoted  to  asso- 
ciate professor  of  agriculture  in  charge  of  live  stock.  Coates  C.  Bull,  assistant  in 
agriculture  in  the  University  of  Illinois,  has  been  appointed  assistant  in  agriculture. 
He  will  have  charge  of  rural  engineering  and  will  assist  in  field  crops.  John  Thomp- 
son, professor  of  agriculture  and  chemistry  in  the  Agricultural  and  Mechanical  Col- 
lege for  the  Colored  Race,  at  (jreensboro,  N.  C,  has  also  been  appointed  assistant  in 
agriculture.  He  will  assist  in  field  crops  and  farm  management.  J.  F.  Wojta,  a  recent 
graduate  of  the  University  of  Wi-sconsin,  has  l)een  ajipointed  assistant  in  agriculture, 
with  his  main  work  in  rural  school  agriculture.  Prof.  W.  M.  Hays  has  been  placed 
in  charge  of  the  new  movement  to  introduce  agriculture  into  the  rural  schools.  A 
bulletin  nearing  completion  will  contain  about  two  hundred  exercises  and  experi- 
ments. This  bulletin  is  to  be  bound  and  furnished  to  each  rural  school.  It  outlines 
exercises  which  the  teacher  is  to  require  of  pupils,  at  such  times  as  may  be  con- 
venient and  practicable.  Each  exercise  includes,  besides  the  subject  and  time  when 
it  can  best  l)e  carried  out,  four  divisions.  Under  the  first  heading  is  a  statement  of 
the  ol)ject  sought;  under  the  second,  the  materials  to  be  use<l;  under  the  third,  the 
plan  of  work;  and  under  the  fourth  are  notes  giving  important  facts  to  the  teacher. 
The  subjects  include  agriculture,  horticulture,  cooking,  sewing,  domestic  animals, 
housekeeping,  laundering,  agricultural  chemistry,  dairying,  etc.  The  State  depart- 
ment of  public  instruction  has  employed  W.  Robertson,  J.  F.Wojta,  and  J.  A.  Wilson 
to  introduce  the  use  of  these  exercises  to  the  teachers  in  the  teachers'  summer  schools 
throughout  the  State.  Reading  lessons,  charts,  and  other  helps  to  teaching  agricul- 
ture in  the  rural  schools  are  contemplated. 

Missouri  College. — R.  M.  Bird,  recently  assistant  chemist  of  the  Mississippi 
college,  is  acting  professor  of  agricultural  chemistry. 

Ohio  Station. — P.  J.  Parrott,  until  recently  assistant  entomologist  of  the  New  York 
State  Station,  has  been  appointed  entomologist  of  the  Ohio  Station. 

Rhode  Island  College.— J.  H.  Washburn  of  the  college  resigned  August  15, 
1902.  Pending  the  appointment  of  a  new  president,  H.  J.  Wlieeler,  director  of  the 
experiment  station,  is  acting  president.  Science  notes  that  Presiilent  E.  R.  Nichols 
of  the  Kansas  College  has  been  elected  to  succeed  Dr.  Washburn. 


NOTES.  99 

South  Carolina  College  and  Station. — H.  S.  Hartzog,  pres^ident  of  the  college 
and  director  of  the  station,  has  resigned  to  accept  the  presidency  of  the  University 
of  Arkansas,  vice  J.  L.  Buchanan,  -who  retired  on  account  of  failing  health. 

South  Dakota  Station. — Appropriations  made  at  the  last  session  of  the  legisla- 
lature  have  enabled  the  station  to  purchase  a  herd  of  dairy  cows  for  exjteriniental 
purposes.  Cross-jK)llination  experiments  .vith  fruits  and  grains  are  being  conducted 
at  the  station. 

Utah  Statipn. — E.  G.  Gowans,  l)iologist,  and  J.  A.  AVright,  horticulturist,  have 
resigned,  the  former  to  engage  in  the  practice  of  medicine,  and  the  latter  to  edit  the 
Itittr-mowitam  Farmer  and  Ra)iclimai>,  published  at  Salt  T>ake  City.  W.  D.  Beers 
has  been  made  assistant  irrigation  engineer,  and  R.  Stewart,  assistant  chemist.  A 
vegetation  house  has  been  Imilt  at  an  expense  of  $1,500.  P^xperiments  on  the 
reclamation  of  alkali  lands  by  means  of  tile  drainage  are  being  conducted  near  Salt 
Lake  City,  in  cooperation  with  the  Bureau  of  Soils.  Irrigation  experiments  near 
the  station  are  also  in  progress. 

Vermont  University  and  Station. — Cyrus  G.  Pringle,  of  Charlotte,  Vt.,  the  well- 
known  botanical  explorer  and  collector  of  Western  American  and  Mexican  plants, 
has  transferred  his  herbarium  to  the  University  of  Vermont  and  State  Agricultural 
College,  and  has  accejitecl  an  api)ointment  as  keeper  of  the  herl)arium  of  tliat  insti- 
tution. The  botanical  library  and  herV)arium  of  C.  C.  Frost  have  also  ))een  trans- 
ferre<l  to  the  Same  institution.  These  collections,  with  some  previously  there,  give 
the  University  the  largest  collection  in  New  P>ngland,  outside  of  Harvard  University, 
anil  in  (juality  one  of  the  finest  in  the  world.  W.  Stuart,  associate  horticulturist  of 
the  Indiana  Station,  has  been  appointed  horticulturist,  vice  F.  A.  Waugh,  resigned. 
B.  ().  White,  assistant  chemist  of  the  station,  has  resigned. 

Virginia  College  and  Station. — John  Spencer,  D.  V.  S.,  has  l)een  elected  pro- 
fessor of  veterinary  science  in  the  college,  vice  E.  P.  Niles,  resigned.  J.  G.  Ferney- 
hough,  U.  V.  S.,  has  been  appointed  veterinarian  of  the  station  and  assistant 
professor  of  veterinary  science.  Meade  Ferguson,  Ph.  I),  assistant  professor  of  agri- 
culture, will  have  charge  of  the  classes  in  bacteriology.  C.  W.  Harrison  has  been 
appointed  assistant  chemist,  vice  J.  B.  Huffard,  resigned. 

Washington  College  and  Station. — S.  AV.  Fletcher  has  resigned  his  position  as 
horticulturist. 

West  Virginia  Station. — T.  C.  Johnson,  formerly  a  fellow  in  botany,  has  been 
elected  instructor  in  botany  and  assistant  horticulturist  to  the  station. 

Wisconsin  University  and  Station. — E.  P.  Sandsten,  of  the  Maryland  College, 
has  been  elected  associate  professor  of  horticulture  to  succeed  E.  S.  Goff,  whose 
death  was  recently  announced.  George  A.  Olson  has  been  elected  assistant  chemist 
to  the  station. 

Experiment  Stations  in  Formosa,  Japan. — K.  Haga,  of  the  <lepartment  of  agri- 
culture of  the  government  of  Formosa,  who  is  now  in  this  country,  states  that  there 
are  in  Formosa  tiiree  experiment  stations  under  the  direction  of  Inazo  Nitobe, 
M.  A.,  D.  A.  S.,  Ph.  D.,  as  follows: 

At  Taipeh,  established  3  years  ago,  where  exi)eriments  are  conducted  with  rice, 
sugar  cane,  tobacco,  and  sweet  potatoes. 

At  Taichu,  in  charge  of  subdirector  S.  Aoyagi,  B.  A.  S.,  established  2  years  ago, 
where  attention  is  given  chiefly  to  the  growing  of  rice,  tea,  sugar  cane,  to  silk  culture, 
and  to  cattle  and  pigs. 

At  Tainan,  in  charge  of  subdirector  H.  Tojo,  B.  A.  S.,  established  2  years  ago, 
principally  for  the  culture  of  sugar  cane. 

There  is  also  a  tea  experiment  station  in  Toshiyen. 

Agricultural  Education  in  Reunion. — By  a  decree  dated  May  23,  1902,  a  com- 
mittee has  been  appointed  to  formulate  and  install  a  system  of  agricultural  education 
in  the  primary  schools  of  the  island  of  Reunion. 
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Agkicultukal  Education  in  Russia. — A  new  agricultural  scliool  of  the  interme- 
diate grade  has  recently  l)een  opened  near  the  city  of  Pskov,  Russia.  There  are 
now  8  schools  of  this  class  under  the  jurisdiction  of  the  Ministry  of  Agriculture.  The 
niunicii)ality  of  Pskov  granted  850  acres  of  land  to  the  school,  located  about  3  miles 
from  town.  Agricultural  courses  for  women  were  opened  in  May  at  the  Imperial 
Botanical  Garden  at  St.  Petersburg.  These  courses  include  horticulture  and  garden- 
ing, dairying,  poultry  raising,  and  beet  culture.  They  were  organized  by  the  Society 
for  the  Promotion  of  Female  Agricultural  Education.  Forty-eight  students  have 
been  enrolled,  most  of  whom  will  take  all  four  of  the  courses.  The  same  Society  for 
the  Promotion  of  Female  Agricultural  I'klucation  has  secured  the  establishment  of 
similar  courses  at  the  Mariinsk  Agricultural  School. 

In  a<lditi<)n  to  these  and  other  means  of  popular  agricultural  education,  there  are 
held  in  Russia  courses  for  teachers  in  primary  public  schools,  which  are  condui-ted  at 
agricultural  schools  during  the  period  of  4  to  6  weeks;  courses  for  educated  persons 
other  than  teachers,  in  which  the  theoretical  studies  occupy  the  greater  portion  of  the 
time;  public  readings  at  fairs,  museums,  meetings  of  societies,  etc.;  short  courses  for 
peasants  and  other  persons  interested  in  agriculture,  lasting  2  to  3  weeks  and  con- 
ducted at  some  educational  institution;  and  practical  agricultural  courses  for  soldiers 
and  such  detachments  of  the  army  as  are  located  near  an  agricultural  school. 

Agricultural  Budget  of  Russia  for  1902. — The  more  important  items  for  agri- 
culture are  as  follows:  Agricultural  education,  $498,877.20;  experiment  stations, 
museums,  etc.,  1165,320.40;  increase  to  the  amelioration  fund,  $200,000;  construction 
of  buildings,  etc.,  $144,000;  irrigation  work,  $107,200;  subsidies  to  societies,  institu- 
tions, and  private  persons  for  useful  agricultural  enterprises,  $90,904;  reclaiming 
marshes  and  putting  up  of  peat  for  fuel  purposes,  $75,148;  development  and  encour- 
agement of  village  industrial  handicraft,  $72,000;  development  and  encouragement 
of  certain  industrial  branches  of  agriculture,  $55,700;  combating  jihyllDxera  and 
other  injurious  insects  and  animals,  $50,400;  and  pu])lications,  $41,354.  The  api>ro- 
priation  for  agrii-ultural  education  is  an  increase  of  $20,400  over  the  previous  year, 
to  cover  the  expense  of  a  new  agricultural  middle  school  and  some  agricultural 
schools  of  lower  grade. 

A.ssociATioN  OF  OFFICIAL  AGRICULTURAL  CiiEMisTs. — It  Is  aunouiiced  that  the  nine- 
teenth annual  meeting  of  the  Association  will  be  held  in  the  lecture  hall  of  Colum- 
bian University,  Washington,  D.  C,  October  2-4,  1902. 

Miscellaneous. — Jierue  hiblio(/rap}u(/ue  des  sciences  )iatiirel/i's  j)iires  ct  ((jijill'juns  has 
been  discontinued.  A  movement  is  on  foot  to  publish  matter  i)ertaining  to  agricul- 
ture in  the  Bulletin  tie  V office  des  renseignemenls  tujricoles. 

Prof.  Dr.  Emil  Chr.  Hansen  celebrated  the  twenty-fifth  anniversary  of  his  connec- 
tion with  the  Carlsberg  Laboratory  of  Copenhagen  on  July  1,  1902.  His  work  on 
the  physiology  of  fermentation  is  well  known. 
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The  experiment  station  at  Mockern,  (lerman}',  the  first  of  its  kind 
in  the  world,  celebrated  the  fiftieth  anniversary  of  its  establishment 
September  20.  The  occasion  was  one  for  general  congratulation, 
and  is  of  special  interest  to  all  friends  of  the  experiment  station 
enterprise.  The  date  selected  for  the  exercises  was  that  of  the  annual 
meeting  of  the  German  Association  of  Experiment  Stations,  which  was 
held  this  3'ear  at  Leipzig,  onl}-  a  few  miles  distant  from  Mockern. 
Prof.  Oskar  Kellner,  the  present  director  of  the  station,  had  prepared 
a  Festschrift^  or  historical  address,  which  was  printed  in  advance, 
revicnving  the  incidents  in  the  establishment  of  the  station,  its  gradual 
development  and  present  status,  and  summarizing  its  principal  lines 
of  work.  This  is  a  bound  volume  of  over  two  hundred  pages,  with  sev- 
eral plates  showing  the  station  buildings.  Congratulator\'  addresses 
were  made  l)}'  meml)ers  of  the  association,  followed  l>y  a  banquet. 

The  Mockern  Experiment  Station  has  had  many  admirers  in  this 
country,  and  especially  in  the  early  days  of  the  experiment  station 
movement  it  was  much  written  about.  It  is  therefore  one  of  the  best 
known  of  the  German  stations.  As  it  marks  the  beginning  of  the 
experuuent  station  as  a  public  institution,  the  history  of  its  establish- 
ment is  of  unusual  interest. 

Lawes  and  Gilbert  in  England  and  Boussingault  in  France  had  for 
several  3' ears  carried  on  systematic  and  continuous  field  experiments, 
supplemented  by  laboratory  work;  and  Liebig  had,  through  his  field 
and  laboratory  studies  and  his  generalizations  in  science,  aroused  much 
interest  m  the  fundamental  principles  imderlying  plant  and  animal 
nutrition.  The  publication  of  his  works  led  to  an  agitation  among 
agiiculturi>ts  in  Saxony,  which  some  ten  years  later  resulted  in  the 
establishment  of  the  experiment  station.  A  first  step  in  this  direction 
was  the  providing  by  the  Saxon  government  of  a  chair  of  agricultural 
chemistry  in  the  Forestry  and  Agricultural  Academy  at  Tharand,  in 
1847.  In  the  efl'orts  to  secure  an  experiment  station  which  followed, 
the  leaders  were  Secretary  Reuning,  of  the  General  Agricultural 
Society,  and  Dr.  Wilhelm  Crusius,  who  was  the  president  of  the  oldest 
agricultural  society  in  Saxon}-  (the  Leipzig  Economic  Society,  founded 
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in  1863)  and  u  lessee  of  its  farm  at  Moclcern.  Crusius  was  a  lirni 
beliov(M-  in  the  importance  of  chemical  investigation  to  aoTicultnre, 
and  had  already  erected  a  laboratory  on  his  own  account. 

Through  the  influence  of  these  uien  plans  were  laid  for  the  establish- 
ment of  a  station,  to  ])e  located  on  the  farm  of  the  Leipzig-  P^conomic 
Society  and  the  adjoining  lands  of  Dr.  ('rusius.  The  Saxon  govern- 
ment committed  itself  to  the  undertaking  and  promised  an  appropria- 
tion for  its  maintenance,  and  the  Leipzig  Economic  Society  agreed  to 
assume  the  expense  of  iitting  up  the  tirst  laboratory  building.  In 
Octo})er,  1850,  it  was  announced  that  Dr.  Emil  Wolff,  then  an  instructor 
in  the  agricultural  school  at  Brosa,  had  been  selected  for  director;  and 
in  the  f()lh)wing  January  he  entered  upon  his  new  duties  with  the 
practical  agriculturist  Rahr,  formerly  administrator  of  the  society's 
farm,  as  an  associate.  A  year  and  a  half  elapsed,  however,  before  the 
State  government  made  an  appropriation  for  the  station,  and  it  was 
not  until  Deceiuber  28,  18,53,  that  the  institution  was  definitely  estab- 
lished. In  the  meantime  it  was  maintained  by  private  means,  largely 
supplied  by  Dr.  C-rusius. 

This  year,  accordingly,  marks  the  fiftieth  anniversary  of  the  station 
as  a  State  institution.  The  act  of  its  establishment  defines  its  purpose 
to  be  "to  extend  the  knowledge  of  the  practice  of  agriculture  and  the 
industries  connected  with  it  by  means  of  scientific  investigation,  closely 
associated  with  practical  experiments  of  various  kinds,  and  to  dis- 
seminate the  useful  results  thus  obtained."  The  programme  laid  out 
for  it  in  this  act  covered  the  whole  field  of  agricultural  experimenta- 
tion, ])ut  it  was  naturally  found  necessary  to  confine  operations  within 
a  comparativ(dy  I'cstricted  field. 

Wolfi'  remaincnl  as  director  only  three  years,  when  he  was  called  to 
the  Agricultural  Academy  at  Hohenheim,  where  he  remained  to  the 
close  of  his  life.  He  was  followed  by  Dr.  H.  Ritthausen,  later  a 
prominent  authority  on  albuminoids,  who  left  after  two  ^x^ars  to  estab- 
lish a  new  station;  and  he  in  turn  was  followed  by  Dr.  Wilhelm  Knop, 
who  remained  ten  years.  On  the  hitter's  call  to  the  chair  of  agricul- 
tural chinnistry  in  the  University  of  Leipzig,  Dr.  Gustav  Kiihn,  a 
pupil  of  Henneberg's  and  at  that  time  director  of  the  experiment  sta- 
tion at  Brunswick,  assmued  the  directorshij).  Kiihn  remained  at  the 
head  of  the  station  for  nearly  25  years,  from  1867  to  1892,  when  he 
died.     The  following  year  the  present  director  was  appointed. 

Although  the  Mockern  Station  has  been  since  1867  primarily  a  sta- 
tion for  investigation  in  animal  physiology,  it  now"  embraces  four 
additional  divisions,  each  presided  over  by  a  separate  officer,  one  for 
the  analysis  of  fertilizers,  another  for  the  examination  of  feeding 
stufi's,  agricultural  products,  waters,  etc.,  a  third  for  soil  studies,  for 
judging  of  the  quality  of  soils,  their  cultural  relations,  laying  out  of 
estates,  etc.,  and  a  fourth  for  vegetation  experiments,  to  study  the  far- 
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tilizer  requirements  of  Saxon}'  soils.  Its  working-  force  consists  of 
the  director,  11  scientific  assistnnts  (9  chemists,  1  botanist,  and  1 
agronomist),  several  clerks,  and  4  laborers. 

Until  1879  the  station  occupied  buildings  furnished  by  the  Leipzig 
Economic  Societ}^  on  its  Mockern  estate.  In  that  3'ear  it  was  placed 
under  the  control  of  the  State  government,  and  an  endowment  made 
by  Dr.  F.  Crusius  (son  of  the  founder)  was  used  for  a  new  building. 
The  Government  also  leased  the  Mockern  (^state  for  a  term  of  fifty 
years,  so  that  the  station  was  placed  upon  a  more  permanent  and 
independent  basis.  It  is  now  one  of  the  best  supported  of  the  German 
stations  and  ranks  among  the  foremost  in  its  work. 

The  Mockern  Experiment  Station  is  to  be  congratulated  upon  its 
long  (relatively  speaking)  and  noteworthy  career.  It  holds  a  peculiar 
relation  to  the  experiment  station  movement,  which  has  gradually 
spread  from  country  to  country.  In  the  early  days  it  was  the  guiding 
star.  It  blazed  a  path  in  a  new  field  when  few  men  had  faith  in  its 
utility  and  the  foundation  of  agricultural  science  was  hardly  laid.  It 
has  shown  what  an  experiment  station  may  accomplish  for  both  the 
science  and  the  practice  of  agriculture;  and  l)y  the  dignity  and  high 
character  of  its  work  it  has  commanded  the  respect  of  the  farmer  and 
the  man  of  science  alike.  Its  example  has  led  directly  to  the  estab- 
lishment of  a  large  number  of  other  stations,  and  the  sphere  of  its 
influence  has  extended  far  beyond  the  confines  of  its  own  country. 

It  is  especially  fortunate  that  the  first  State  station  should  have  been 
so  successful  in  demonstrating  its  value  to  the  public.  A  failure 
might  have  delayed  indefinitely  the  spread  of  the  movement  whose 
beginning  it  marks.  The  fifty  years  which  have  elapsed  since  it 
entered  upon  its  work  in  so  meager  a  way  have  witnessed  the  estab- 
lishment of  a  system  of  stations  as  State  or  Government  institutions 
in  practically  ever}^  civilized  countr3\  These  have  steadily  grown  in 
strength  and  in  importance  until  now  they  ma}^  be  ranked  as  among 
the  permanent  institutions  of  civilized  nations,  as  much  as  the  schools 
and  universities.  They  are  fostered  alike  under  the  repu])lic  and 
under  the  unlimited  monarchy,  and  are  recognized  by  all  enlightened 
peoples  as  constituting  an  essential  element  in  national  welfare. 
Rarely  indeed  has  one  been  abandoned  or  its  maintenance  funds  per- 
manently diminished. 

Surely  no  class  of  institutions  make  a  better  return  for  the  money 
intrusted  to  them  or  reach  more  directl}'  with  their  influence  a  larger 
proportion  of  the  people  in  whose  interest  they  are  laboring. 

We  are  called  upon  to  record  the  death  of  Prof.  Arthur  Petermann, 
director  of  the  Agricultural  Experiment  Station  at  Gembloux,  Bel- 
gium, which  occurred  August  26.  Professor  Petermann  was  widely 
known  as  an  agricultural  chemist  and  investigator,  and  was  one  of  the 
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pioneers  in  experiment  station  work  in  Europe.  He  was  prominently 
identified  witli  the  development  of  the  experiment  station  system  in 
Belgium  from  its  beginning-,  being  called  to  CTeml)loux  in  1872  to 
organize  and  take  charge  of  the  first  station.  He  developed  the  sys- 
tem of  analytical  laboratories,  of  which  there  are  now  seven,  and  for 
many  years  was  director-general  of  experiment  stations.  The  Gem- 
bioux  Station  became  the  capstone  of  the  Belgian  system,  being  devoted 
to  research  work  and  determining  the  methods  to  be  employed  and 
other  matters  of  polic}'  relating  to  the  analytical  laboratories. 

Professor  Petermann  was  born  in  Dresden  July  14, 1845,  and  gradu- 
ated at  the  University  of  Gottingen.  After  serving  as  assistant  in  the 
Weende  (Gottingen)  and  Pommritz  experiment  stations,  he  spent  two 
years  at  the  Nancy  (France)  Station  as  chemist.  In  1872  he  became 
director  of  the  Gembloux  Station,  at  present  known  as  the  Royal 
Institute  of  Chemistry  and  Bacteriology,  and  in  the  latter  position  was 
also  professor  in  the  Royal  Agricultural  Institute.  Avith  which  the  sta- 
tion is  connected. 

Professor  Petermann's  investigations  covered  a  very  wide  range,  liut 
dealt  more  particularly  with  the  chemistry  of  plant  production.  To  a 
large  extent  they  involved  studies  of  the  methods  of  investigation. 
He  made  mnnerous  contril)utions  on  the  methods  of  agricultural 
analysis,  his  method  for  available  phosphoric  acid  l)eing  familiar  to 
all  agricultural  chemists.  He  was  one  of  the  first  to  conduct  system- 
atic soil  investigations  with  a  view  to  preparing  popular  ""  agronomic" 
charts,  showing  the  character  of  the  soil,  its  needs,  and  its  adaptal)ility 
to  different  crops.  He  was  a  leading  spirit  and  authority  on  all  mat- 
ters relating  to  agricultural  investigation  in  Belgium,  and  the  success 
of  the  State  laboratories  was  due  in  large  measure  to  his  influence. 
Most  of  the  directors  of  these  laboratories  were  trained  under  him  at 
Gembloux. 

Professor  Petermann  was  a  constant  contributor  to  the  scientific 
serials  and  published  several  books  and  pamphlets.  He  contri])uted 
an  article  to  this  journal,  published  in  volume  five,  on  the  Belgian 
system  of  experiment  stations.  His  most  important  published  work 
is  his  Researches  on  Chemistry  and  Physiology  as  Applied  to  Agri- 
culture {ReeJurehes  de  chimie  et  de  jdii/slologle  applujuecs  a  Pagru'id- 
ture).  This  appeared  in  three  volumes,  and  is  largely  a  record  of  his 
agricultural  investigations. 

The  death  at  Woburn,  Mass.,  on  October  1, 1902,  of  Mr.  J.  R.  Dodge, 
for  many  years  Statistician  of  this  Department,  removes  one  who,  dur- 
ing a  long  life  of  unremitting  activity,  devoted  his  best  energies  to  the 
services  of  agriculture  and  to  building  up  the  Department. 

When  the  Department  of  Agriculture  was  but  a  division  of  the  Pat- 
ent Office,  Mr.  Dodge  was  already  engaged  in  its  service,  l)ut  Jt  was 
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not  until  Septeuibor  4,  iSlio,  sonic  few  inontlis  iiftcr  its  oruaiii/ution 
as  ii  separate  Department,  that  he  received  his  appointment  as  a  chn-k. 
In  1867  he  was  connnissioned  as  Statistician,  ])ut  in  addition  to  taking- 
charg-c  of  the  statistical  work  of  the  Department,  lie  also  served  as  its 
editor,  a  position  for  which  liis  early  experience  in  journalism  and  in 
the  printing-  business  especially  qualitied  him.  The  early  aiuuial 
reports  were  edited  1)V  him,  as  Averc  also  the  monthly  reports,  which 
latter,  after  the  growth  of  the  Department  had  compelled  the  jiublica- 
tion  of  special  l)ulletins  from  the  several  divisions,  ])ecame  the  regular 
monthly  reports  of  the  Division  of  Statistics,  the  principal  feature  of 
which  was  the  cro[)  report,  and  which  included  a  very  large  amount  of 
miscellaneous  and  valuabhi  statistical  matter. 

In  his  statistical  work,  for  which  hv  possessed  special  ([ualitications, 
he  soon  l)ecame  eminent  among  American  statisticians  and  held  a  fore- 
most place  in  all  statistical  matters  relating  to  agriculture. 

j\Ir.  Dodge  surrendered  his  commission  in  the  Department  June  30, 
18T1»,  and  served  for  some  time  as  the  chief  of  a  division  in  the  Tenth 
Census,  under  Gen.  Francis  A.  Walker.  He  returned  to  the  Depart- 
ment, resuming  his  former  place  as  Statistician  fluly  1,  1883,  and  held 
that  office  until  he  resigned,  March  20,  1893.  After  that  time  Mr. 
Dodge  devoted  himself  to  miscellaneous  writing  along  the  line  of  his 
chosen  study,  contributing  many  valua])le  articles  to  sundry  period- 
icals and  agricultural  papers,  to  some  of  which  he  remained  im  active 
contributor  until  the  time  of  his  death. 

During  his  more  than  thirty  years  of  official  service  he  not  only  won 
the  esteem  and  confidence  of  his  associates,  but  he  made  his  mark 
before  the  public  at  large  as  a  man  of  rare  attainments,  broad  views, 
sound  judgment,  and  sterling  integrity.  He  enjoyed  in  a  marked 
degree  the  confidence  of  the  several  Commissioners  and  Secretaries 
under  whom  he  served,  and  was  a  frequent  and  always  intelligent 
adviser,  not  only  in  the  line  of  his  specialty  but  in  many  matters  con- 
nected with  the  work  of  the  Department.  He  several  times  repre- 
sented the  United  States  at  international  agricultural  and  statistical 
gatherings,  the  last  occasion  being  at  Budapest. 

Through  all  he  was  an  unassuming  man,  and  only  those  who  have 
made  a  study  of  the  history  and  development  of  the  Department  of 
Agriculture  can  realize  what  a  large  part  he  took  in  building  it  up. 

The  late  Prof.  Rudolph  Virchow,  although  preeminently  an  investi- 
gator in  the  domain  of  medical  science  and  pathology,  made  notable 
contributions,  at  least  indirectl}",  to  the  progress  of  agriculture.  His 
work  touched  that  field  of  applied  science  at  various  points.  As  the 
founder  of  modern  pathological  methods  he  exerted  a  profound  influ- 
ence on  all  subsequent  investigation  on  the  diseases  of  domestic  ani- 
mals, as  well  as  of  human  beings.     His  theory  of  cellular  pathology 
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liiis  l»een  one  of  the  most  important  and  fundamental  factors  in  the 
development  of  modern  medicine.  He  was  deeply  interested  in  the 
application  of  the  teachings  of  science  to  problems  of  municipal  sani- 
tation and  public  health;  and  as  the  leading-  spirit  of  the  nuuiicipal 
council  of  Berlin  he  instigated  and  supervised  the  introduction  of  a 
sanitary  water  supply  and  a  healthful  system  of  sewage  disposal,  which 
have  made  that  city  an  object  lesson  to  many  others,  "'  Modern  Berlin 
is  a  splendid  monument  of  his  zeal  in  the  service  of  humanity." 

His  work  was  not  without  important  bearing  on  the  physiology  of 
human  and  animal  nutrition,  and  his  An'hlv  fur  pidhoJoij'mche  Anato)iiie 
(Old  P/tysiolfMjlt\  which  he  established  in  IS-iT  and  continued  to  edit  to 
near  the  close  of  his  life,  contains  frequent  contributions  on  the  prin- 
ciples underlying  the  metabolism  and  use  of  food  nutrients. 

Indeed  so  broad  and  varied  was  the  field  of  Virchow's  acti\  ity  that 
it  is  difficult  to  measure  his  infiuence  or  to  fix  bounds  within  which  it 
was  exerted.  Agricultural  science  may  fairly  claim  to  be  one  of  its 
beneficiaries,  and  the  methods  of  research  which  he  outlined  and  the 
spirit  which  characterized  his  work  will  continue  a  guide  and  inspira- 
tion in  this  field,  as  well  as  in  medical  science. 
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The  niiietccntli  {uinual  convention  of  the  Association  of  OHiciul 
Agricultural  Chemists  was  held  at  Columbian  nni\  ersity,  Washing- 
ton, D.  C ,  October  2~i,  l[)()'2.  The  meeting's  were  presided  over  bj' 
the  ])resident,  H.  J.  Wheeler,  of  Rhode  Island.  In  opening  the  con- 
vention the  president  called  attention  to  certain  changes  in  the  order 
of  business  adopted  at  the  last  annual  meeting  and  to  the  recognition 
of  the  association  by  Congress  in  the  appropriation  act  w^hich  empow- 
ers the  Secretar}^  of  Agricultui'e,  in  collaboration  with  the  association 
and  other  experts,  to  tix  standards  for  food  products,  recpiired  in  the 
execution  of  pure-food  laws. 

All  of  the  referees  for  the  year  were  present  and  submitted  reports, 
and  in  addition  several  interesting  papers  were  read.  The  change  in 
the  policy  of  the  association,  taking  effect  at  the  present  convention, 
whereby  matters  not  of  "minor  importance  or  of  urgent  necessity"  are 
to  be  I'cported  upon  by  committees  on  recommendations  of  referees 
for  consideration  at  the  next  convention,  apparently  atfected  to  some 
extent  the  character  of  the  proceedings.  The  discussion  of  the 
reports  and  papers  was  not  extended,  and  no  very  important  matters 
were  acted  upon.  The  assignment  of  subjects  to  different  connnit- 
tees  on  recommendations  of  referees  caused  some  confusion  and 
resulted  in  no  consideration  in  committees  during  the  convention  of 
some  of  the  reports.  About  lOO  chemists  and  visitors  were  in  attend- 
ance. Hon.  James  Wilson,  Secretary  of  Agriculture,  Charles  W. 
Needham,  president  of  Columbian  University,  and  Charles  E.  Munroe, 
professor  of  chemistry  in  Columbian  University,  were  present  upon 
invitation  and  addressed  the  convention.  Secretary  Wilson  spoke  of 
the  work  of  the  Department  along  several  lines.  President  Meedham 
of  the  attraction  of  Washington  for  scientists  and  of  the  dignity  and 
value  of  the  work  of  scientific  men,  and  Professor  Munroe  of  the 
value  of  agreement  upon  methods  of  analysis  by  the  association. 

PHOSPHORIC    ACID. 

The  report  on  phosphoric  acid  was  read  l)y  the  referee,  C.  H.  flones. 
Different  methods  for  the  determination  of  available  phosphoric  acid 
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in  basic  slajj'  were  compared.  The  lowest  results  were  obtained  by  the 
ammonium  citrate  method  and  the  highest  by  the  Macfarlane  method, 
in  which  the  free  lime  is  removed  from  the  slag  l)y  means  of  ammonium 
chlorid  before  treatment  with  citric  acid.  The  determinations  ranged 
from  1.54  to  10.90  per  cent.  The  referee  considered  it  desirable  to 
agree  upon  the  percentage  of  the  total  phosphoric  acid  availa])le  in  a 
sample  of  basic  slag  of  standard  composition  and  lineness.  The  advis- 
ability of  continuing  work  on  basic  slag  was  discussed,  but  no  action 
was  taken. 

NITROGEN. 

The  report  of  the  referee  on  the  determination  of  nitrogen  was 
submitted  ))}'  F.  W.  Morse.  Comparisons  were  made  of  the  neutral 
permanganate  method  as  modified  lyy  Street  and  the  alkaline  perman- 
ganate method  as  modified  by  Jones  for  the  determination  of  available 
organic  nitrogen  in  fertilizers.  The  materials  selected  for  distril)ution 
to  analysts  were  dried  blood  and  cotton-seed  meal  combined  with 
superphosphate.  Results  from  12  anah'sts  were  received.  In  the 
determination  of  total  nitrogen  the  weight  of  evidence  favored  a  longer 
period  of  digestion  than  usual.  Duplicate  determinations  of  availabil- 
ity b}-  any  one  analyst  agreed  well,  taking  each  method  by  itself.  The 
two  methods  in  comparison,  however,  gave  widely  varying  results,  and 
neither  was  thought  to  give  the  available  nitrogen.  The  referee 
recommended  further  study  of  the  two  methods,  which  was  adopted. 
The  recommendation  was  also  adopted  that  in  reporting  analyses  of 
complete  fertilizers  the  amounts  of  nitrogen  existing  in  the  form  of 
nitrates,  organic  nitrogen,  and  ammonium  salts  be  so  stated. 

In  the  discussion  of  nitrogen  determination  G.  W.  Cavanaugh 
reported  favorably  upon  the  use  of  both  mercuric  oxid  and  potassium 
sulphate  and  upon  reversing  the  order  of  adding  potassium  sulphid 
and  sodium  hj^droxid  as  given  in  the  oflicial  method.  The  advantage 
gained  in  the  latter  procedure  is  in  adding  the  potassium  sulphid  to  an 
alkaline  solution  and  theieb}^  avoiding  an  evolution  of  hydrogen  sul- 
phid. Distillation  with  steam  was  found  very  efiicient  in  preventing 
bumping. 

The  report  on  the  separation  of  nitrogenous  bodies  was  read  by  the 
referee,  L.  L.  Van  Slyke.  Work  along  this  line  was  confined  to  the 
proteolytic  products  of  cheese  and  milk  and  consisted  in  devising  and 
testing  methods  of  separation  and  estimation.  Credit  is  given  to 
E.  B.  Hart,  of  the  New^  York  State  Station,  for  a  large  part  of  the 
work.  Methods  for  the  separation  and  estimation  of  the  nitrogen 
compounds  of  cheese  were  described  and  discussed  under  the  following- 
headings:  Obtaining  sample;  determination  of  total  nitrogen;  extrac- 
tion of  water-soluble  products;  determination  of  total  water-solu])le 
nitrogen;  determination  of  nitrogen  in  the  form  of  paranuclein,  proteids 
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coagulable  by  heat  in  neutral  solution,  caseoses  (albunioses),  amido- 
acid  compounds,  peptones,  annnonia,  and  unsaturated  paracasein  lac- 
tate. Methods  for  the  determination  of  nitrogen  in  milk  in  the  form 
of  casein,  albumin  and  syntonin,  caseoses,  amido-aeid  compounds, 
peptones,  and  ammonia  were  also  given.  The  referee  recommended 
that  the  methods  presented  be  adopted  as  provisional  methods  under 
the  head  of  dairy  products. 

The  association,  upon  motion  of  Dr.  Van  Slyke,  authorized  the 
appointment  of  a  conmiittee  of  three  as  referees  to  take  charge  of  the 
work  relating  to  the  separation  of  nitrogen  compounds,  the  work  to 
be  distributed  among  the  members  of  the  conmiittee  on  the  following 
lines:  (1)  ^Nleat  proteids,  (2)  vegetable  proteids,  (3)  milk  and  cheese 
proteids. 

POTASH. 

The  report  on  this  subject  was  read  by  the  referee,  H.  B.  McDon- 
nell. Results  from  14  analysts  on  the  determination  of  potash  by  the 
Lindo-Gladding  and  milk-of-lime  methods  and  a  modification  of  the 
alternate  method  used  by  the  referee  were  reported  as  well  as  deter- 
minations of  moisture  in  potash  salts.  The  different  methods  gave 
(juite  concordant  results  and  showed  a  loss  of  potash  in  mixed  fer- 
tilizers of  about  7  per  cent  of  the  total  amount  present.  The  referee 
recommended  further  work  for  the  purpose  of  getting  a  method  of 
dissolving  all  the  potash  in  mixed  fertilizers,  and  also  further  experi- 
ments with  methods  for  the  determination  of  moisture  in  potash  salts, 
which  suggestions  were  adopted. 

A  ])aper  by  C.  L.  Hare  on  the  determination  of  potash  in  fertilizers 
b}'  substituting  milk  of  lime  for  ammonia  and  ammonium  oxalate  as 
the  precipitant  was  read  ])y  B.  B.Ross.  ''The  modification  possesses 
several  advantages  over  the  Lindo-Gladding  method.  First,  the  pre- 
cipitation of  lime  is  immediate,  and  there  is  no  delay  at  this  point. 
Second,  evaporation  to  expel  ammonia  salts  is  eliminated.  Third, 
proba])le  loss  of  potash  during  the  evaporation  is  obviated.  Fourth, 
washing  the  potassium  platinic  chlorid  with  alcohol  and  ammonium 
chlorid  '  wash '  may  be  performed  thoroughly  with  greater  ease  and 
rapidity,  while  no  larger  amount  of  platinum  is  re<|uired  than  by  the 
Lindo-Gladding  method.""  The  modification  is  not  applicable  to  fer- 
tilizers containing  ammonium  salts.  The  milk  of  lime  and  the  Lindo- 
Gladding  methods  were  compared  on  60  samples  of  fertilizers  contain- 
ing no  organic  materials,  the  results  showing  a  maximum  difference  of 
0.27  per  cent  in  .58  determinations  and  less  than  0.20  per  cent  in  46 
determinations.  The  two  methods  were  also  compared  on  fertilizers 
contaming  organic  matter.  In  53  determinations  in  which  the  samples 
for  both  methods  were  ignited  with  sulphuric  acid  the  extreme  differ- 
ence was  0.48  per  cent,  41  samples  showing  a  variation  less  than  0.20 
8994— No.  2—02 2 
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per  cent.  In  63  determinations  in  which  the  samples  for  the  lime 
method  only  were  ignited  w4th  sulphuric  acid  the  results  showed  an 
extreme  variation  of  0.29  per  cent  and  less  than  0.20  per  cent  in  -IB 
comparisons.  In  45  determinations  without  ignition  the  extreme  varia- 
tion was  0.55  per  cent,  nothing  being  claimed  for  the  milk-of-lime 
method  under  such  conditions. 

SOILS. 

The  report  on  this  subject  was  made  by  the  referee,  F.  P.  Veitch. 
The  work  during  the  year  consisted  in  the  determination  of  available 
phosphoric  icid  and  available  potash  in  soils  and  the  analysis  of  alkali 
soils  and  crusts.  The  8  samples  of  soil  used  in  the  phosphoric  acid 
and  potash  work  were  obtained  from  6  States  and  were  representative 
of  different  kinds  of  soil.  Each  had  a  full  crop  and  fertilizer  history 
for  a  number  of  years.  Determinations  of  available  phosphoric  acid 
and  potash  made  b}^  the  referee  and  C.  C.  Moore  with  the  N-200  hydro- 
chloric acid  method  showed  sufficient  harmony  with  crop  history  to 
warrant  further  trial  of  the  method.  The  necessity  of  determining 
available  plant  food  to  the  full  feeding  depth  of  plants  was  recognized 
by  the  referee,  but  he  was  unable  to  take  up  this  line  of  work  during 
the  year.  A  letter  from  Milton  Whitney,  Chief  of  the  Bureau  of 
Soils,  dealing  with  the  value  and  methods  of  mechanical  analysis  and 
the  work  of  the  Bureau  in  the  classification  of  soils  based  upon  physical 
examination,  was  read  by  the  referee,  who  had  been  instructed  b}^  the 
association  to  consider  the  subject  of  mechanical  analysis.  Professor 
Whitney  pointed  out  the  advantages  of  adopting  the  grades  alread}^  in 
use  by  the  Bureau,  namely,  fine  gravel,  coarse  sand,  medium  sand, 
fine  sand,  very  fine  sand,  silt,  and  clay,  calling  attention  to  the  fact 
that  over  3,000  analyses  had  been  published  by  the  Bureau  and  that 
the  soil  survey  work  had  been  extended  to  30  States.  The  points  which 
received  attention  b}^  the  referee  in  the  study  of  methods  for  the  analy- 
sis of  alkali  soils  were  the  effect  of  dilution  upon  the  amount  of  salt 
dissolved  and  titration  methods  for  the  determination  of  carbonates, 
bicarbonates,  and  chlorids.  ""The  results  may  be  summed  up  as  fol- 
lows: The  concentration  of  the  solution  materially  affects  the  speed  of 
solution  of  sulphates,  particularly  calcium  sulphate,  and  it  is  quite 
evident  that  equilibrium  has  not  always  been  reached  in  24  hours.  The 
chlorin  determination  is  the  most  satisfactory  and  appears  to  be  the 
least  affected  by  the  concentration  of  the  solution,  while  equilibrium 
is  usuall}^  reached  within  the  24  hours.  The  determination  of  carbon- 
ates and  of  bicarbonates  when  present  in  large  quantities  has  not  been 
very  satisfactory  to  the  referee." 

Studies  in  nitrification  were  reported  in  a  paper  read  by  G.  S.  Fraps. 
Two  kinds  of  tests  were  made,  one  in  which  nitrification  was  carried 
out  in  soil  as  it  came  from  the  field  and  the  other  in  sterile  soil  inoc- 
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uliit(Hl  w  itli  active  .soil.  Under  uniform  conditions  a,s  regai'ds  moist- 
ure, temperature,  and  plant  food,  .soils  showed  a  variable  rate  of 
nitrification  attributed  to  .stage.s  in  the  life  history  of  the  nitrifjdng 
oro-anism.s.  Differences  in  the  power  of  soils  to  induce  nitrification  in 
sterile  soil  provided  with  nitrogenous  substances  and  kept  under  favor- 
a})le  conditions  w'ere  con.sidered  dependent  upon  an  increase  in  the 
number  of  organisuLS  pre.sent  and  upon  an  increase  in  their  activit}. 
Variations  in  the  comparative  rate  of  nitrification  of  cotton, seed  meal 
and  annnonium  sulphate  in  .sterile  soil  inoculated  with  difi'erent  soils 
pointed  to  variations  in  the  organism.s  themselves.  Rased  upon  the 
work  recoided  in  detail  in  the  paper,  methods  were  proposed  for 
determining  the  relative  nitrifying  power  of  soils. 

A  paper  on  ''A  Quantitative  Method  for  Determining  the  Acidity 
of  Soils/'  by  C.  G.  Hopkins,  W.  H.  Knox,  and  J.  H.  Pettit,  wa.s  read 
1)3'  Dr.  Hopkins.  The  method,  which  is  based  upon  the  reaction 
occurring  when  solutions  of  mineral  salts  are  added  to  acid  soils,  ha.s 
been  used  in  pot  and  field  experiments  at  the  Illinois  Kx])eriment  Sta- 
tion during  the  past  year,  and  "it  is  asserted  with  confidence  that  it 
can  be  relied  upon  to  give  trustworthy  results."  The  addition  of  lime 
to  soils  in  ({uantities  indicated  by  the  method  was  found  to  neutralize 
the  acidit}'.  The  advantages  of  determining  accurately  the  quantity 
of  lime  to  apply  to  acid  soils  were  pointed  out.  The  method  of  deter- 
mining acidity  used  in  the  Bureau  of  Soils  was  described  by  F.  P. 
Veitch.  The  influence  of  .soil  and  meteorological  conditions  upon  the 
yield  and  character  of  crops  was  discu.sscd  by  H.  W.  Wiley,  who  con- 
cluded his  remarks  as  follows:  '"Agricultural  chemistry,  pa.ssing  from 
having  determined  what  the  soil  is  and  what  plants  are  and  how  fer- 
tilizers can  be  made  and  applied,  is  now  advancing  to  a  still  higher 
plane  of  investigation,  to  determine  how  the  .soil  shall  be  made  maxi- 
miun  in  production  and  how  the  conditions  of  growth  shall  secure  the 
maxinumi  of  desirable  qualities." 

The  reconnnendations  were  adopted  by  the  association  that  the 
N-200  hydrochloric  acid  method  be  given  further  trial,  that  samples 
for  the  determination  of  available  phosphoric  acid  and  potash  be  taken 
to  a  greater  depth  than  at  present,  that  virgin  soils  be  used  in  inves- 
tigations, that  the  determination  of  the  acidit}'  of  soils  be  referred  to 
the  referee,  and  that  methods  for  the  anal3'sis  of  alkali  soils  be  further 
studied,  with  a  view  to  ascertaining  the  most  desirable  amount  of  soil 
and  the  amount  of  water  to  be  used  in  dissolving  the  soluble  .salts. 

DAIRY    PRODUCTS. 

The  referee  on  dairy  products,  G.  W.  Cavanaugh,  reported  on  work 
done  in  his  laboratory  during  the  year  on  the  determination  of  al})umin 
in  milk.  On  fresh  .samples  the  present  official  and  provisional  meth- 
ods gave  concordant  results.     On  milk  preserved  with  formalin  the 
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results  were  very  unsatisfactor}'.  The  percentage  of  albumin  in  milk 
decreased  from  0.525  per  cent  in  fresh  samples  to  0.157  per  cent  in 
samples  preserved  for  1  days  with  formalin.  Other  tests  showed  that 
formalin  tends  to  prevent  the  coagulation  of  albumin  by  heat,  the 
amount  of  formalin  added  and  the  time  that  it  is  in  contact  with  the  milk 
both  affecting  the  coagulal^ility.  No  recommendations  were  made. 
The  referee  was  instructed  to  study  further  the  effect  of  preservatives 
upon  albumin  in  milk. 

FOODS    AND    FEEDING    STUFFS. 

The  work  on  feeding  stuffs  reported  by  the  referee,  C.  A.  Browne,  jr. , 
was  practically  along  lines  followed  l\y  preceding  referees,  and  con- 
sisted mainly  in  the  determination  of  moisture,  fat,  and  pentosans  in 
samples  of  timothy  hay  and  distillers'  grains  according  to  the  official 
methods  and  in  the  comparison  of  the  official  and  Konig  methods  for 
crude  ffber  on  both  samples.  Based  upon  results  obtained  by  9  analysts, 
the  referee  recommended  a  further  study  of  the  Konig  method  with 
the  additional  treatment  of  the  fiber  with  alkali,  as  Iw  the  official 
method.  The  referee  also  recommended  the  substitution  of  Krober's 
factors  for  calculating  pentoses  and  pentosans  for  those  given  in  the 
provisional  method,  which  recommendation  was  adopted. 

A  paper  by  E.  Gudeman,  dealing  with  the  manufacture  and  analysis 
of  gluten  feeds,  was  read  b}^  J.  K.  Haywood.  Methods  for  the  deter- 
mination of  fat  and  of  acidity  were  compared.  In  a  letter  from  C.  L. 
Parsons,  read  by  H.  W.  Wiley,  suggestions  were  made  concerning 
methods  for  the  analysis  of  malt  liquors. 

FOOD    ADULTERATIONS. 

The  referee  on  this  subject,  W.  D.  Bigelow,  reported  that  an  attempt 
had  been  made  to  have  reports  on  cereal  products,  tea  and  coffee,  and 
cocoa  and  chocolate,  the  three  subjects  not  completed  at  the  last  meet- 
ing. Two  of  the  reports  were  ready.  Many  of  the  subjects  were  sub- 
divided and  only  parts  of  the  subjects  given  attention.  The  referee 
recommended  that  provisional  methods,  embodying  the  minor  changes 
suggested  by  the  referees,  be  published.  Acting  under  the  advice  of 
the  executive  committee  the  referee  was  authorizcnl  to  make  such 
assignments  of  work  as  he  ma}'  see  fit  and  to  appoint  his  associate  ref- 
erees. The  changes  made  in  the  provisional  methods  adopted  at  the 
last  convention  and  published  in  Bulletin  65  of  the  Bureau  of  Chem- 
istry were  adopted  provisionally. 

SUGAR. 

The  report  on  sugar  was  made  by  the  referee,  G.  L.  Spencer,  and 
included  a   brief  outline  of  the  experimental  work  conducted  by  his 
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associates,  L.  S.  Munsou  and  L.  M.  Tolman,  a  consideration  of  special 
methods  used  in  the  analysis  of  .sugar  beets  and  raw  sugars,  and  rec- 
ommendations of  changes  in  the  official  methods,  inchiding  the  su])sti- 
tution  of  the  German  official  method  for  Clerget's  method  for  the 
determination  of  sucrose  and  the  adoption  of  the  method  of  direct 
weighing  of  the  cuprous  oxid.  and  of  several  provisional  methods,  one 
of  which  was  the  inversion  at  ordinary  temperatures  with  hydrochloric 
acid  in  the  proportions  used  in  the  German  official  method.  Further 
work  along  the  lines  followed  during  the  year  was  recommended. 

Mr.  Munson  presented  in  detail  the  results  of  his  investigations  on 
methods  for  determining  reducing  sugars.  The  work  was  conducted 
with  a  view  to  simplifying  methods  and  increasing  the  accuracy  of 
such  work.  The  results  showed  that  the  reduction  method,  in  which 
the  suboxid  is  weighed  directly,  is  accurate.  Encouraging  results  were 
obtained  in  experiments  to  devise  a  single  copper  solution  for  use  under 
uniform  conditions  with  all  reducing  sugars.  Conditions  modifying 
reduction  were  also  studied. 

Mr.  Tolman  read  a  paper  giving  the  results  of  his  investigations  on 
optical  methods  for  the  determination  of  sucrose.  In  inversion  at 
ordinary  temperatures  very  satisfactory  results  were  obtained  in  the 
use  of  hydrochloric  acid  in  the  proportions  given  in  the  German  official 
method.  Accurate  results  were  ol)tained  in  the  use  of  citric  acid  for 
the  inversion  of  sucrose  in  the  al)sence  of  acetates.  Levulose  was  not 
decomposed  nor  its  rotary  power  a'H'ected  l)y  this  method,  which  was 
pointed  out  as  of  value  in  the  examination  of  honey. 

TANNIN. 

The  work  done  during  the  year  on  this  subject  consisted  of  compari- 
sons of  single  and  double  filter  papers  in  the  determination  of  soluble 
solids  in  chestnut  and  quebracho  extracts  and  of  the  distillation, 
Kohnstein-Simand,  and  charcoal  methods  for  the  determination  of 
acids  in  a  union  liquor.  Results  were  reported  by  the  referee,  W.  H. 
Teas,  who  recommended  several  changes  in  the  official  methods, 
including  an  omission  of  the  moisture  determination  in  extracts,  evap- 
oration under  identical  conditions,  and  the  use  of  single  instead  of 
double  filter  papers  in  the  determination  of  soluble  solids,  and  sug- 
gested for  future  work  additional  experiments  on  soluble  solids,  acid 
determinations,  and  on  the  amount  of  extract  to  be  taken  for  analysis. 
Studies  of  a  proposed  modification  of  the  charcoal  method  and  of  the 
correction  method  for  the  tannin  absorption  of  the  filter  paper  adopted 
by  the  International  Association  of  Leather  Trades  Chemists  were  also 
suggested.  A  charcoal  method  for  the  determination  of  total  acidity 
in  liquors  was  adopted  provisionally. 

A  letter  from  H.  K.  Proctor,  referring  briefly  to  the  proceedings  of 
the  last  meetino-  of  the  International  Association  of  Leather  Trades 
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Chemists,  was  read  by  H.  W.  Wiley,  and  tlie  appointment  of  a  dele- 
gate to  the  next  meeting-  of  this  association  was  authorized. 

INSECTICIDES   AND    FUNGICIDES. 

The  report  on  this  subject  was  read  by  the  referee,  J.  K.  Haywood. 
The  work  was  directed  chiefly  toward  testing-  methods  of  analysis  col- 
lected from  various  sources  and  published  as  Circular  10  of  the  Bureau 
of  Chemistry-.  Samples  were  sent  to  a  number  of  analysts  and  results 
were  received  from  9  upon  Paris  green  and  London  purple,  4  upon 
copper  carbonate,  4  upon  potassium  cyanid,  4  upon  soda  lye,  2  upon 
whale-oil  soap,  4  upon  formalin,  and  3  upon  tobacco  extract,  which, 
with  the  conmients  of  the  anal3^sts,  were  reported  in  detail.  Based 
upon  the  work,  the  referee  recommended  the  adoption  of  method  I 
for  total  arsenious  oxid  in  Paris  green,  given  in  the  circular  referred 
to  above  as  one  of  the  official  methods,  and  also  the  further  testing-  of 
nearly  all  the  other  methods  given  in  the  circular  except  methods  II 
(by  weighing  the  residue)  and  III  for  formaldehyde,  which  were 
recommended  to  be  dropped. 

Details  of  several  of  the  methods  were  discussed  and  one  or  two 
points  brought  up  were  referred  to  the  referee  for  further  stud3\ 
H.  W.  Wiley  suggested  that  every  unnecessary  detail  ])e  dropped 
from  methods.  J.  K.  Haywood  spoke  of  the  effect  of  free  arsenious 
oxid  in  Paris  green  upon  foliage,  stating  that  in  experiments  it  was 
observed  that  the  presence  of  7  per  cent  was  injurious  to  apples  and 
pears  and  4  per  cent  to  young  peach  trees,  and  that  Improperly  pre- 
pared Paris  green  and  samples  in  which  the  Paris  green  was  in  a  very 
fine  condition  also  injured  the  foliage. 

ASH. 

The  report  on  this  subject  was  submitted  by  the  referee,  G.  S.  Fraps. 
Methods  for  the  determination  of  sulphur  and  potash  in  plants  were 
further  studied.  Results  by  different  analysts  on  corn  bran  and  cotton- 
seed meal  by  the  nitric  acid  method  and  the  nitric  acid  method,  modi- 
fied by  the  substitution  of  calcium  acetate  for  potassium  nitrate,  showed 
no  satisfactory  agreement.  The  results  of  the  nitric  acid  method  were 
considered  too  low.  Slightly  higher  figures  were  obtained  for  potash 
l)y  charring  and  extracting  than  by  ignition  with  sulphuric  acid.  The 
forms  in  which  sulphur  exists  in  plants  and  the  determination  of  sul- 
phates were  discussed,  the  literature  along  these  lines  being  reviewed. 
Sulphur  as  sulphates  was  found  in  oats,  crimson  clover,  cotton-seed 
meal,  and  cowpea  vines,  and  absent  in  corn,  green  millet,  timothy  hay, 
corn  silage,  and  peanuts.  In  the  determination  of  chloriu  three 
methods  were  tested,  namely,  ignition  with  calcium  acetate,  fusion 
with  sodium  hydroxid,  and  ignition  with  sodium  carbonate.  The  cal- 
cium acetate  method  gave  low  results.     The  sodium  carbonate  method 
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gave  as  accurate  results  as  the  sodium  h^^droxid  method,  and  being 
shorter  and  easier,  was  recommended  for  adoption. 

The  association  i-ecoramended  further  testing  of  the  fusion  method 
for  sulphur  and  an  investigation  of  methods  for  the  determination  of 
the  amount  of  sulphur  in  phmts  which  belongs  to' the  ash,  and  adopted 
provisionally  the  method  of  determining  chlorin  by  ignition  with 
sodium  carbonate. 

MISCELLANEOUS. 

W.  Frear,  as  chairman  of  the  committee  on  pure-food  standards, 
outlined  the  work  of  the  committee  during  the  year,  which  consisted 
in  formulating  definitions  and  standards  for  foods,  none  of  which, 
however,  were  presented.  The  report  was  approved  and  the  com- 
mittee continued. 

John  Hamilton,  secretary  of  the  Pennsylvania  State  Department  of 
Agriculture,  discussed  the  subject  of  food  standards  with  especial  ref- 
erence to  the  work  being  done  in  the  inspection  of  foods  in  his  State. 
Of  5,0()()  or  more  samples  of  food  analyzed  in  two  years  and  a  half 
over  50  per  cent  were  found  adulterated.  The  more  extensive  testing 
of  food  preservatives  was  urged. 

The  committee  on  fertilizer  legislation  made  a  brief  report  on  work 
done  in  connection  with  other  associations,  which  was  accepted  and 
the  committee  continued. 

OFFICERS   AND    REFEREES. 

The  following  officers  were  elected:  President,  R.  J.  Davidson, 
Blacksburg.  Va. ;  vice-presidenf^  M.  E.  Jaffa,  Berkeley,  Cal. ;  f<ecretary^ 
H.  W.  Wiley,  Washington,  D.  C. ;  additional  rnevihers  of  executive 
committee^  C.  L.  Penn}^,  Newark,  Del.,  and  A.  E.  Leach,  Boston,  Mass. 

The  referees  as  announced  are  as  follows :  PJios_plioric  a.cid^  B.  H.  Ilite, 
Morgantown,  W.  Va. ;  nitrogen — determination,  F.W.  Morse,  Durham, 
N.  H. ;  separation  of  nitrogenous  bodies — cheese  proteids,  L.  L.  Van 
Slyke,  Geneva.  N.  Y. ;  vegetable  proteids,  R.  Harcourt,  Guelph,  Can- 
ada; meat  proteids,  W.  D.  Bigelow,  Washington,  D.  C;  i^otaslt^  H.  D. 
Haskins,  Amherst,  Mass. ;  miU^  F.  P.  Veitch,  Washington,  D.  C. ;  dairy 
Ijroduetx,  G.  W.  Cavanaugh,  Ithaca,  N.  Y.\  foods  and  feeding  xtu^.s^ 
F.  D.  Fuller,  Geneva,  N.  Y. ;  food  adulteration,  W.  D.  Bigelow,  Wash- 
ington, D.  C. ;  sugar^  G.  L.  Spencer,  Washington,  D.  C'. ;  tannin^  G.  A. 
Kerr,  Damascus,  Va. ;  insecticides^  J.  K.  Haywood,  Washington,  D.  C. ; 
ash,  E.  G.  Runyan,  Washington,  D.  C. 

The  associate  referees  so  far  announced  are  as  follows:  Phos2yhoric 
acid^  C.  B.  Williams,  Raleigh,  N.  C. ;  nitrogen — determination,  E.  B. 
Holland,  Amherst,  Mass. ;  j)^>tash,  M.  G.  Donk,  Tallahassee,  Fla. ;  sods, 
C.  C.  Moore,  Washington,  D.  C. ;  dairy  products,  G.  E.  Patrick,  Wash- 
ington,  D.   C. ;  foods  and  feedi7ig  stuffs,  C.  G.  Hopkins,  Champaign. 
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l\l;  food  aduUer«tiort—  co\ovf>,  A.  S.  Mitchell,  Milwaukee,  Wis.;  sac- 
charine products  including*  confectionery,  E.  Fulmer,  Pullman,  Wash.; 
fruit  products,  L.  S.  Munson,  Washington,  I).  C. ;  wine,  G.  E.  Colby, 
Berkele}^,  Cal.;  beer,  H.  E.  Barnard,  Concord,  N.  H.;  distilled  liquors, 
C.  A.  Crampton,  Washington,  D.  C. ;  vinegar,  W.  M.  Allen,  Raleigh, 
N.  C. ;  flavoring  extracts,  A.  L.  Winton,  New  Haven,  Conn.;  spices, 
R.  E.  Doolittle,  Lansing,  Mich.;  baking  pow^der  and  baking  chemicals, 
F.  T.  Green,  San  Francisco,  Cal. ;  meat  and  fish,  M.  E.  Jaflfa,  Berkeley, 
Cal. ;  fats  and  oils,  L.  M.  Tolman,  Washington,  D.  C. ;  dairy  products, 
A.  E.  Leach,  Boston,  Mass.;  cereal  products,  A.  McGill,  Ottawa, 
Canada;  infants'  and  invalids'  foods,  H.  W.  Wiley,  Washington,  D.  C. ; 
vegetables,  G.  W,  Cavanaugh,  Ithaca,  N.  Y. ;  condiments  (other  than 
spices),  J.  O.  LaBach,  Lexington,  Ky.;  cocoa  and  cocoa  products, 
E.  N.  Eaton,  Chicago,  111.;  tea  and  coffee,  W.  H.  Ellis,  Toronto, 
Canada;  preservatives,  W.  D.  Bigelow,  Washington,  D.  C. ;  mif/ar — 
optical  methods,  L.  M.  Tolman,  Washington,  D.  C. ;  chemical  methods, 
L.  S.  Munson,  Washington,  D.  C. ;  tanni?i,  H.  C.  Reed,  Stamford, 
Conn.;  inKect/eldef<.  J.  Emory,  Washington,  D.  C. ;  mJi^  F.  T.  Shutt, 
Ottawa,  Canada. 

The  chairman  of  the  committee  on  food  standards  is  Wm.  Frear, 
State  College.  Pa.,  and  the  chairman  of  the  commtttee  on  fertilizer 
legislation  is  H.  W.  Wiley,  Washington,  D.  C. 


RECEiVr  WORK  IN  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 


The  determination  of  perchlorate  in  saltpeter,  A.  Dupre  {Jour.  Soc.  Chem.  Lid., 
21  {1903),  No.  13,  pp.  S25-S37).^Thii  methdd  jiroposed  is  as  follows:  Heat  10  and 
20 gm.,  respectively,  of  this  salt  in  nickel  crucibles  of  about  70cc.  capacity  fitted  with 
a  shaliovv-dish-sliaped,  well-fitting  cover,  to  a  temperature  of  545°  C.  for  one  hour. 
The  furnace  or  air  liath  recommended  for  this  purpose  is  the  (Gilbert  modification  of 
L.  Meyer's  air  bath.  After  cooling  the  fused  mass  of  20  gm.  dissolve  in  warm  water 
and  transfer  the  solution  to  a  200  cc.  measuring  flask,  make  up  to  the  mark,  and 
witlidraw  25  cc.  of  the  solution  for  a  preliminary  determination  of  chlorin  by  the 
Mohr  method.  After  this  preliminary  test  add  to  a  fresh  portion  of  100  cc.  of  the 
solution  an  amount  of  standard  silver  solution  (1  cc. ^0.001  chlorin)  slightly  more 
than  sufficient  to  precipitate  all  of  the  chlorin  present  (as  shown  by  the  preliminary 
test),  add  4  cc.  of  strong  nitric  acid,  and  heat  fm  sand  bath  to  the  boiling  point  (but 
avoiding  elmllition)  for  iialf  an  hour.  Cool  the  solution,  filter,  wash  the  precipitate 
thoroughly,  add  a  little  persulphate  of  iron  to  the  clear  filtrate,  and  determine  the 
silver  by  titration  with  stan<lard  sohition  of  ammonium  sulphocyanid  according  to 
Volhard's  method.  Determine  the  chlorin  by  the  same  method  in  10  gm.  of  the 
saltpeter  before  heating.  "The  difference  in  chlorin  before  and  after  heating  is  the 
measure  of  perchlorate  present,  provided,  of  course,  that  no  other  chlorin  compound  is 
present.  The  titration  may  be  repeated  if  desired,  with  the  10  gm.  of  saltpeter,  using 
the  whole  of  the  solution  for  one  experiment." 

The  determination  of  total  phosphoric  acid  in  Thomas  slag,  C.  Aschman 
{BuJ.  Asaoc.  Behji'  ('him.,  16  {1902),  /ip.  140-142;  ab.?.  in  Chem.  Q'lilhl.,  1902,  II,  No. 
2, p.  155). — A  slight  modification  of  the  author's  previously  descri))ed  method  (E.  S. 
R.,  11,  p.  507)  is  proposed. 

Note  on  the  analysis  of  superphosphates,  J.  Legrand  {Bui.  Assoc.  Beige  Chim., 
16  (l'.)02),  pji.  14.3,  144;  oh.s.  ill  Cliem.  Cenlhl.,  1902,  IT,  No.  2,  p.  i56').— Attention  is 
called  to  the  fact  that  the  cloudiness  which  appears  in  water  solutions  of  superphos- 
phates on  standing  is  due  to  a  mixture  of  iron  and  aluminum  phosphates. 

Determination  of  sulphuric  acid  in  soils,  C.  B.  Williams  {Jmir.  Amer.  Chem. 
Soc,  24  {1902),  No.  7,  pp.  658-661). — A  series  of  determinations  of  sulphuric  acid  in 
soils  by  the  method  of  the  Association  of  Official  Agricultural  Chemists,  and  by  a 
modification  of  the  same  method  in  which  the  iron  and  alumina  were  first  removed 
by  precipitation  with  l)arium  sulphate,  are  reported,  wliich  show  that  nuich  higher 
results  are  (jl>tained  by  the  modified  method.  This  is  apparently  due  to  solution  of 
barium  sulphate  by  either  the  ferric  chlorid  or  aluminum  chlorid  or  by  both. 

A  lime  test  for  soils  rich  in  lime  and  marls,  M.  Passon  {Dent.  Landu:  Presse, 
29  {1902),  No.  6S,  p.  5G2). — A  descrii)tion,  with  explanation  of  method  of  use,  of 
the  Passon  apparatus,  which  has  already  been  noted  (E.  8.  R.,  13,  p.  319). 

The  determination  of  ammonia  in  waters,  O.  E.mmerling  {Ber.  Deut.  Chem. 
Gesell.,35  {1902),  p.  2291;  abs.  in  Chem.  Ztg.,26  {1902),  No.  68,  Reperi.,p.214;  Chem. 
Centhl.,  1902,  II,  No.  4,  p.  298).— The  ordinary  method  of  direct  determination  of 
ammonia  by  means  of  Nessler's  reagent  is  condemned  as  inaccurate  in  presence  of 
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protein  compounds.  In  such  cases  ammonia  is  l)est  determined  in  the  distillate 
obtained  after  the  addition  of  lead  hydroxid. 

The  solubility  of  dicalcium  phosphate  in  pure  water,  A.  Rixdell  {Compt. 
Rend.  Acud.  Scl.  Paris,  134  {1902),  No.  2,  jip.  112-114). — In  a  previous  article  the 
author  showed  that  dicalcium  phosphate  was  dissolved  with  decomposition  at  ordi- 
nary temperatures.  By  repeated  treatment  with  fresh  portions  of  water  he  succeeded 
in  completely  changing  a  certain  quantity  of  this  ])hosphate  into  tricalcium  phosphate. 
Schloesing  has  shown  that  it  may  be  dissolved  without  de(!omposition.  Further 
experiments  by  the  author,  reported  in  this  article,  confirm  his  previous  conclusions 
and  show  that  considerable  time  is  required  to  establish  the  equilibrium  of  satura- 
tion. With  less  than  10  gm.  of  phosphoric  acid  })er  liter  of  water,  252  hours  were 
required  for  saturation. 

Comparative  nitrog-en  determinations  by  the  method  of  the  German  Asso- 
ciation of  Experiment  Stations  and  the  Gunning-Atterberg-  modification  of 
the  Kjeldahl  method,  O.  Kellxer  {L<iii(hr.  I'ei'x.  Stat.,  57  {1902),  No.  3-4,  j)p. 
297-304) ■■ — Cbmparative  tests  by  several  cooperating  laboratories  are  reported  which 
show  that  this  modification  of  the  Kjeldahl  method  is  as  reliable  as  the  method  pre- 
viously used  by  the  German  association.  The  method  is  as  follows:  Heat  1  to  2  gm.  of 
substance  with  20  cc.  of  nitrogen-free  concentrated  sulphuric  acid  with  the  addition 
of  about  1  gm.  of  mercury  until  the  substance  is  dissolved  (this  requires  about  15 
minutes),  then  add  15  to  18  gm.  of  potassium  sulphate  and  heat  again,  continuing  the 
digestion  for  15  minutes  after  a  colorless  solution  has  Ijeen  obtained.  Allow  to  stand 
10  minutes,  then  dilute  with  water.  With  substances  which  do  not  foam  the  potas- 
sium suljjhate  may  l>e  added  at  the  beginning  of  the  operation. 

A  criticism  of  the  official  method  for  the  estimation  of  nitrogen  in  nitrates, 
C.  A.  MooERS  {Univ.  TennesKee  Record,  5  {1902),  No.  4,  pp.  263-265). — Attention  is 
called  to  the  omission  of  any  directions  as  to  the  time  to  be  allowed  for  the  solution 
of  the  nitrates  before  adding  the  thiosulphate  in  the  Gunning  modification  of  the 
Kjeldahl  method.  Determinations  are  reported  which  indicate  that  quick  solution 
may  be  obtained  witliout  sacrifice  of  accuracy  by  adding  from  1  to  2  cc.  of  water  to 
the  fertilizer  mixture  and  allowing  it  to  stand  5  or  10  minutes  l)efore  the  addition  of 
acids.  It  was  also  found  that  by  the  careful  application  of  heat  the  nitrate  could  Ije 
dissolved  in  the  acids  in  1  or  2  minutes  without  apprecialde  loss  of  nitrogen. 

Some  experiments  with  the  Kjeldahl  method  of  nitrogen  estimation,  il.  D. 
Law  {.Jour.  Soc.  Chem.  Ind.,  21  {1902),  No.  12,  pp.  S47,  848). — Determinations  of  nitro- 
gen with  and  without  the  use  of  permanganate  are  reported  to  determine  the  cor- 
rectness of  Nihoul's'  conclusion  that  the  amount  of  nitrogen  obtained  depends 
largely  on  the  duration  of  the  time  of  heating  after  the  solution  has  become  clear. 
The  conclusion  is  reached  that  "the  amount  of  nitrogen  obtained  does  not  increase 
after  a  clear  solution  has  been  obtained,  but  until  this  stage  is  reached  results  are 
always  too  low."  With  the  use  of  an  oxygen  carrier  the  time  of  heating  is  much 
reduced  and  the  results  obtained  are  less  variable. 

A  source  of  error  from  the  use  of  mercury  in  the  Kjeldahl  estimation  of 
nitrogen,  C.  A.  Mooeks  {Vnlv.  Tennessee  Record,  5  {1902),  No.  4,  pp.  262,263). — 
Attention  is  called  to  a  marked  absorption  of  ammonia  in  the  condenser  of  the  Kjeldahl 
apparatus,  ])robably  by  the  mercury  carried  over  into  the  coils  along  with  paraffin. 
Analytical  data  reported  indicate  that  the  error  from  this  cause  may  be  considerable, 
especially  if  block-tin  condensing  coils  are  used.  Glass  condensing  coils  or  straight 
tubes  are  considered  cheaper  and  in  other  respects  preferable  to  block  tin. 

The  application  of  Kjeldahl' s  method  of  estimating  nitrogen  in  the  tan- 
yard  as  a  means  of  controlling  the  tanning  and  finishing  of  sole  leather,  J.  G. 
Parker  {Jour.  Soc.  Chem.  Ind.,  fi  {1902),  No.  12,  pp.  838-842). 

1  Bourse  aux  Cuirs  de  Liege,  September,  1901. 
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An  easily  made  and  safe  dephlegmator  for  Kjeldahl  distillations,  W.  J. 

LovETT  {Jour.  Soc.  Chexi.  Ind.,  Jl  {1902},  No.  12,  pp.  849,850,  fig.  1) . 

Fixing  nitrogen  from  the  air,  T.  C.  Martin  {Amer.  Mo.  Rev.  of  Jlevietcs,  26 
{1902),  Xo.  3,  pp.  338-342,  figt^.  6). — A  brief  account  of  the  process  devised  and 
installed  at  Niagara  by  C.  S.  Bradley  and  D.  R.  Lovejoy  for  oxidizing  the  nitrogen 
of  the  air  by  means  of  direct-current  arcs.  It  is  stated  that  by  this  process  70  per 
cent  nitric  acid  can  be  i)roduced  at  a  cost  of  a  little  less  than  1.6  cts.  per  pound  for 
energy,  using  a  current  generated  by  Niagara  water  power  at  $20  per  kilowatt. 

Report  on  general  work  in  the  chemical  laboratory,  C.  A.  Goessmann  {Mas- 
mc]iu)<Mn  ,St(i.  Rpl.  1901,  pp.  104-107). — This  includes  a  list  of  miscellaneous  materials 
sent  to  the  station  for  analysis  during  the  year,  and  notes  on  wood  ashes,  comparing 
the  quality  of  samples  examined  during  ]900  and  1901. 

The  potash  and  phosphoric  acid  content  of  the  ash  of  leaves  of  various 
kinds  of  potatoes  rich  in  starch,  J.  Seisl  and  E.  Gross  {Zli^chr.  Landv.  Vcr.'iuch.'tir. 
Oestcrr.,  f>  {1902),  p.  62;  (dj.^.  hi.  ('hem.  Ztg.,  26  {1902),  No.  64,  liepert.,  p.  202).— li 
was  found  that  the  leaves  of  potatoes  rich  in  starch  contained  more  potash  and  phos- 
phoric acid  than  those  poor  in  this  substance,  and  this  was  true  regardless  of  the 
fertilizing  and  stage  of  growth. 

Compilation  of  analyses  of  fruits,  garden  crops,  and  insecticides,  H.  D. 
Haskins  {M<t.'<s<tcJm.'<etts  Sta.  Ept.  1901,  pp.  132-147). — Tables  are  given  which  show 
the  percentages  and  relative  proportions  of  the  fertilizing  constituents  of  fruits  and 
garden  crops,  based  mainly  upon  analyses  made  at  the  Massachusetts  Agric-ultural 
College  and  Experiment  Station ;  also  the  average  composition  of  various  insecticides 
examined  at  the  same  place. 

Laboratory  apparatus,  P.  N.  Raikow  ( Chem.  Ztg.,  26  {1902),  No.  63,  pp.  732-734, 
figs.  6). — Descri lotions  are  given  of  filters  for  hot  and  cold  filtration,  wash  and 
absorption  flasks  for  gases,  bui'ettes,  etc. 

Note  on  a  convenient  apparatus  for  the  chemical  and  bacteriological 
examination  of  the  atmosphere,  W.  Chattaway  and  F.  M.  Wharton  {Analyst, 
27  {190^),  No.  317,  pp.  243-245). 
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Influence  of  the  elementary  plant  foods  on  plant  growth,  A.  N.  Pearson 
{Dept.  Agr.  Victoria,  1901,  June,  pp.  14,  pi-  1,  dgrns.  2). — An  account  is  given  of  experi- 
ments with  wheat  plants  grown  in  the  absence  of  nitrogen,  phosphorus,  sulphur, 
chlorin,  iron,  lime,  magnesium,  potassium,  and  sodium,  in  porcelain  pots  filled  with 
sand  that  had  been  washed  and  ignited,  the  different  pots  being  arranged  in  series. 
Each  series  contained  one  pot  in  which  all  the  plant  elements  were  supplied,  accom- 
panied by  pots  in  which  single  elements  were  omitted.  One  of  the  interesting  facts 
brought  out  in  the  experiments  was  the  peculiar  thin,  wiry  stems  and  narrow, 
straight  leaves  produced  where  nitrogen  was  omitted  from  the  plant  food.  Where 
potash  was  deficient,  the  plants  were  characterized  by  short,  weak  stems  and  nar- 
row, pendent  leaves.  Subsequent  to  the  principal  investigation  the  author  conducted 
an  experiment  with  sand  taken  from  a  hill  and  placed  in  pots.  The  untreated  soil 
produced  plants  of  an  unmistakably  nitrogen-starved  type,  while  soil  to  which  nitro- 
gen had  been  added  produced  plants  showing  a  deficiency  in  the  potash. 

Investigations  on  the  nutrition  of  plants  by  amids,  L.  Lutz  {Bid.  Soc.  Bot. 
France,  48  {1901),  No.  7,  pp.  325-334)- — Experiments  are  reported  in  the  nutrition 
of  a  number  of  species  of  algfe  and  fungi,  different  forms  of  amids  being  added  to  the 
culture  solutions  in  which  the  plants  were  grown.  The  amids  tested  were  formamid, 
acetamid,  propionamid,  butyramid,  benzamid,  salicylamid,  asparagin,  urea,  oxamid, 
succinamid,  and  acetanilid.  It  was  found  that  the  amids  of  the  fatty  acid  series  were 
readily  assimilable,  while  those  belonging  to  the  aromatic  group  could  not  be  success- 
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fully  used  in  the  nutrition  of  plants.  In  every  case  where  there  was  a  production 
of  anunonia  in  the  cultures  the  fernientation  was  due  to  the  entrance  of  secondary 
organisms.  Where  there  was  an  absolute  absence  of  inicro-organisms  the  fungi  were 
able  to  develop  without  the  formation  of  anmionia,  depending  upon  the  amids  present 
in  the  solution.  The  soluble  ferments  secreted  by  As2)ergilhi.'i  niger,  A.  repens,  and 
Penicillium  glaucum  were  incapable  of  transforming  the  amids  to  ammonium  salts. 

The  electrical  conductivity  of  plant  juices,  F.  De  F.  Heald  {Ahs.  -in  Science, 
n.  ser.,  15  {1902),  No.  377,  }>.  457). — By  using  the  methods  of  physical  chemistry  the 
author  investigated  the  conductivity  of  the  juice  expressed  from  the  leaves,  stems, 
and  roots  of  beets,  potatoes,  onions,  radish,  cucumbers,  purslane,  water  lilies,  and 
rough  pigweed.  Ash  determinations  were  also  made  for  the  juices  used,  and  the  ash 
redissolved  in  distilled  water  and  diluted  to  the  original  volume  of  the  juice  from 
which  it  Avas  obtained.  The  specific  conductivity  was  determined  for  the  ash  solu- 
tions. It  was  found  that  plant  juices  are  comparatively  good  conductors,  the  con- 
ductivity being  due  in  a  large  measure  to  the  dissolved  mineral  substances,  the  organic 
compounds  playing  a  minor  part.  The  conductivity  of  juice  obtained  from  the  roots 
of  plants  is  always  less  than  that  of  the  juice  obtained  from  the  subaerial  parts  of  the 
plant.  The  specific  conductivity  generally  increases  progressively  from  the  root 
upward,  although  in  some  cases  the  sap  from  the  stem  has  a  higher  conductivity  than 
that  from  the  leaves.  In  most  cases  the  specific  conductivity  may  be  taken  as  a  rough 
measure  of  the  relative  amount  of  ash  present  in  the  different  parts  of  the  plant. 

The  sensory  area  of  the  roots  of  land  plants,  F.  C.  Newcombe  {Abs.  in  Science, 
n.  ser.,  15  [1902),  No.  377,  pp.  454,  455). — The  sensitiveness  to  external  stimuli  on  the 
part  of  roots  of  land  plants  has  generally  been  considered  as  confined  to  the  apex  and 
elongating  zone.  In  nearly  all  species  this  would  be  confined  to  the  first  10  mm.  of 
the  apex.  In  studying  the  phenomena  of  rheotropism  the  author  found  that  the 
region  of  the  root  posterior  to  the  elongating  zone  is  sensitive.  To  determine  the 
location  of  the  sensory  tissue,  various  parts  of  the  root  were  shielded  from  the  flow 
of  water  ]iy  inclosure  in  glass  tulies.  The  roots  of  radish,  white  nuistard,  buckwheat, 
sunflower,  and  popcorn  gave  rheotropic  curves  when  stinuilated  at  a  distance  of  10  to 
1.5  mm.  from  the  limit  of  the  elongating  zone. 

The  significance  of  transpiration,  C.  R.  Barnes  {Aha.  m  Science,  n.  ser.,  15 
{1902),  No.  377,  p.  460). — In  this  paper  the  author  seeks  to  present  a  new  point  of 
view  regarding  transpiration.  Ordinarily  the  purpose  of  transpiration  is  held  to  be 
a  double  one:  First,  to  cause  the  influx  to  the  leaves  of  a  large  amount  of  water, 
thereby  supplying  the  leaves  with  a  sufficient  amount  of  mineral  salts;  and  second, 
to  concentrate  the  extremely  dilute  solutions  and  thus  get  rid  of  the  surplus  water. 
The  author  claims  that  the  amount  of  salts  absorbed  is  dependent  ujjon  the  living 
cortex  of  the  rootlets  and  the  mesophyll  of  the  leaves.  If  the  cortex  is  freely  per- 
meable, equilibrium  in  the  distribution  of  any  salt  will  occur  without  evaporation 
from  the  aerial  parts.  If,  then,  evaporation  concentrates  the  solution,  the  higher  dif- 
fusion tension  of  the  salt  will  tend  to  drive  it  to  those  regions  where  the  diffusion 
tension  is  lower.  This  tendency,  therefore,  would  operate  against  the  further  supply 
of  that  material  to  the  leaves.  If  the  cortical  layers  of  the  roots  be  not  freely  perme- 
able, the  amount  absorbed  is  regulated  wholly  by  protoplasmic  acitivity  and  is  not 
directly  affected  by  outside  supply.  The  phenomena  of  selective  absorption  show 
that  transpiration  does  not  determine  the  amount  of  salts  absorbed.  Wet  cell  walls 
exposed  to  the  atmosphere  are  indispensable  for  the  solution  of  the  necessary  gases, 
the  plant  being  unable  to  render  waterproof  the  cell  walls  so  long  as  gas  absorption 
is  necessary.  Transpiration  is,  therefore,  considered  as  unavoidable,  although  in 
itself  a  constant  menace  to  the  life  and  activity  of  the  plant.  Advantage  is  doubt- 
less taken  of  the  xylem  bundles  to  facilitate  the  movement  of  substances  lield  in 
solution,  but  the  author  claims  there  is  no  reason  to  think  that  this  is  essential.  In 
addition  to  the  above,  attention  is  called  to  the  fact  that  transpiration  has  also 
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become  a  i>rotective  factor  to  plants  i^towii  in  t  ln' dpcii,  their  teiH])enitiire  Ixmiij;  kept 
within  I'easonable  ])Oun(ls  in  this  way. 

The  influence  of  metallic  poisons  on  respiration,  E.  B.  Copelaxd  (,I//.s.  in 
Science,  n.  ser.,  15  {190^),  No.  377,  p.  4-}4)- — Experiments  are  reported  with  Elodea, 
Callitriehe,  a  crucifer,  fish,  and  frog  larvae,  in  whii'h  copper,  zinc,  cadniinm,  silver, 
and  mercury  were  used  as  stinnilants.  It  was  shown  that  the  respiration  may  be 
stinnilated  by  a  small  fraction  of  a  fatal  concentration  of  these  metals.  With  increas- 
ing con<'entration  the  evolution  of  carbon  dioxid  becomes  accelerated,  sometimes 
reaching  2o  times  that  of  the  normal.  The  evolution  of  carbon  dioxid  continues 
undiminished  after  plasmolysis  is  suspended  by  the  poison.  It  was  found  that  cop- 
j>er  and  zinc  may  cause  a  considerable  evolution  of  carbon  dioxid  from  specimens  of 
Elodea  that  have  been  boiled. 

Cyanogenesis  in  plants,  W.  R.  Dunstan  and  T.  A.  Henry  {I'roc.  Roy.  Soc. 
{London'],  70  {1902),  Xo.  461,  pp.  153,  154).—T\\Q  authors  have  investigated  the 
nature  of  the  poison  contained  in  young  jilants  of  tSorgJium  rnhjorc.  This  plant, 
under  the  name  of  guinea  corn,  durra,  etc.,  is  extensively  cultivated  in  tropical  coun- 
tries as  a  food  grain.  The  \oung  plants  have  in  a  number  of  instances,  especially  in 
Egypt,  proved  fatal  to  animals,  and  the  authors  show  that  when  crushed  with  water 
the  young  plant  produces  prussic  acid.  The  acid  does  not  appear  to  exist  in  a 
free  state,  but  is  produced  by  the  action  of  the  hydrolytic  enzym,  which  is  appar- 
ently identical  with  the  emulsin  of  bitter  almonds,  on  a  cyanogenetic  glucosid, 
which  has  ])een  named  dhurrin.  Dhurrin  is  said  to  differ  from  the  amygdalin  of 
bitter  almonds  and  the  lotusin  of  Loins  arabims  in  being  derived  from  dextrose  and 
not  from  maltose.  The  poisonous  properties  of  young  plants  do  not  seem  to  be  in 
any  way  jiresent  in  the  seeds  or  older  plants.  The  authors  intend  to  make  an 
investigation  of  the  general  problems  raised  by  the  occurrence  of  cyanogenetic  glu- 
cosids  in  plants. 

A  preliminary  study  of  the  germination  of  the  spores  of  Agaricus  campes- 
tris  and  other  Basidiomycetous  fungi,  Margaret  C  Fergusox  (  T.  ,S'.  Jh'pt.  Aijr., 
Burcou  of  Plant  Lndustry  Bill,  pj,  pp.  4S,  jils.  3).^K  report  is  given  of  preliminary 
studies  on  the  germination  of  the  spores  of  Basidiomycetous  fungi,  the  principal 
species  used  being  Agaricus  campestris.  The  methods  of  investigation  are  described 
and  experimental  results  given  in  detail.  The  effect  of  various  agents  on  germina- 
tion is  shown,  and  the  author  reports  having  found  that  the  germination  of  spores  of 
Acjaricns  c<irnjies(n.'^  is  favored  under  cultural  conditions  if  a  few^  of  the  spores  are 
germinated  or  if  a  small  portion  of  the  mycelium  of  the  fungus  be  introduced  into 
the  culture.  The  growth  resulting  in  either  case  will  cause  the  germination  of  nearly 
all  the  spores  in  the  culture,  provided  the  conditions  are  such  as  not  to  be  detrimental 
to  it.  A  historical  resume  is  given  of  investigations  along  the  same  line,  and  a  1)rief 
bibliography  completes  the  report. 

Cell  nuclei  in  some  cases  of  parasitism  or  intercellular  symbiosis,  R. 
Chodat  {Extr.  from  Compt.  Rend.  Coiitj.  Lnternat.  Bol.  Paris,  1900,  pj).  10). — The  con- 
stant presence  of  many  parasites,  especially  in  some  of  the  higher  plants,  has  been 
taken  to  be  a  form  of  symbiosis  and  not  as  jiarasitism.  The  author  has  made  a  study 
of  the  apparent  association  between  fungi  and  a  number  of  plants  to  determine  the 
effect  of  tlie  presence  of  the  organism  on  the  cell  and  particularly  upon  the  nucleus. 
In  his  studies  he  found  that  the  parasite  of  LPippophacs  rhamnoides  acts  towai'd  that 
plant  in  a  similar  manner  as  does  the  organism  causing  the  club  root  of  cabbage.  It 
is  a  true  parasite  and  destroys  the  nucleus  of  the  cell.  In  turn  the  parasite  may  be 
absorbed  by  the  host  i>lant.  The  fungus  parasite  occurring  as  mycorrhiza  in  certain 
orchids  in  the  beginning  acts  as  a  true  parasite,  but  never  to  the  destruction  of  the  cell 
nucleus.  After  having  passed  a  certain  stage  the  plant  seems  to  be  able  to  restore 
the  attacked  cells  and  no  permanent  injury  is  inflicted.  In  the  case  of  leguminous 
plants  the  bacterial  parasite  seems  to  ])e  present  in  a  true  symbiosis,  the  host  toler- 


122  EXPERIMENT    STATION    RECORD. 

ating  the  micro-organism  witliout  injury  to  the  nucleus,  although  in  Ornithopus  the 
nucleus  was  somewhat  enlarged. 

The  root  tubercles  of  bur  clover  and  of  some  otber  leguminous  plants, 
Ci.  J.  I'EincE  {Pror.  California  Acad.  Sc.L,  3.  ser.,  Bol.,  2  {1902),  No.  10,  ])p.  295-328, 
pi.  1). — While  examining  some  sections  of  root  tubercles  of  the  bur  clover  {Medicago 
denticulata),  the  author  was  struck  by  the  great  difference  between  cells  containing 
bacteria  and  those  in  which  there  were  none.  This  led  to  a  careful  microscopic  study 
of  the  root  tubercles  of  the  bur  clover  and  other  leguminous  plants  to  ascertain 
if  possible  the  real  relations  of  the  tubercular  organisms  to  the  cells  in  which  they 
are  found.  After  describing  in  detail  the  method  of  procedure,  the  author  considers 
the  origin  and  morphology  of  the  root  tubercles,  their  form,  distribution,  and 
structure. 

Summarizing  his  results,  the  author  found  that  bacteria  wdiich  form  root  tubercles 
on  leguminous  plants  are  usually  slowly  motile  in  artificial  cultures,  although  this 
proves  nothing  for  their  movement  through  the  soil.  The  proportion  of  root  hairs 
affected  in  the  case  of  the  bur  clover  was  about  1 :1,000.  If  the  bacteria  are  in  contact 
or  close  proximity  with  the  young  root  hairs  many  infections  may  occur  simulta- 
neously. The  root  tubercle  liacteria  enter  and  infect  a  root  hair  by  softening  or  dis- 
solving a  portion  of  the  cell  wall.  There  is  no  evidence  whatever  that  they  enter 
through  l)roken  root  hairs.  The  infection  thread  grows  fairly  straight  through  the 
cortical  ])arenchyma  from  the  root  hair  to  the  layer  of  cells  next  the  outside  of  the 
central  cylinder  of  the  root.  Tubercles  are  formed  only  as  a  result  of  the  stimulating 
action  of  the  bacteria,  and  are  originated  endogenously  from  the  same  layer  as  that 
which  gives  rise  to  lateral  roots,  hence  morphologically  they  are  lateral  roots  greatly 
modified  by  the  influence  which  caused  their  formation.  The  growth  of  the  root 
tubercle  is  apical  and  there  is  little  if  any  secondary  growth  in  thickness.  Root 
tubercles  are  usually  largest  and  most  numerous  near  the  surface  of  the  soil,  and  it 
is  probaV)le  that  perennial  leguminous  plants  form  few  if  any  tubercles  after  their 
roots  have  penetrated  deeply  into  the  soil. 

The  presence  of  bacteria  in  the  cells  of  a  tubercle  prevents  those  cells  from  forming 
starch.  The  affected  cells  are  usually  larger  than  normal  ones,  due  to  the  increased 
pressure  and  to  the  greater  irritation.  The  l)acteria  cause  the  degeneration  and  almost 
complete  destruction  of  the  nuclei  of  the  cells  in  which  they  occur.  The  infection 
strands  grow  definitely  toward  the  daughter  cells  formed  by  the  meristem,  and  seem 
to  grow  toward  the  nuclei,  which  they  appear  to  penetrate.  Infected  cells  soon  lose 
their  power  of  division,  but  not  of  growth.  The  presence  of  the  bacteria  in  the  cells 
of  the  tubercle  is  injurious  to  the  cells,  the  relation  l)eing  one  of  true  parasitism  on 
the  part  of  the  bacteria.  The  presence  of  intercellular  spaces  in  the  root  makes  it 
unnecessary  to  assume  that  the  bacteria  live  anaerobically,  as  has  been  assumed  by 
some  investigators. 

In  conclusion,  the  author  states  that  it  is  difficult  to  understand  how  the  legumi- 
nous plant  as  a  whole  can  profit  by  an  association  which  is  injurious  and  finally 
destructive  to  the  cells  in  which  the  bacteria  occur. 

On  the  development  of  root  tubercles  of  leguminous  plants,  E.  Laurent 
{Compt.  Rend.  Acad.  Sci.  Paris,  133  {1901),  No.  26,  pp.  1241-1243;  rqmnted  in  Prog. 
Agr.  et  Vil.  {Ed.  L'Est),  23  {1902),  No.  13,  pp.  387,  J<?<?).— Since  1897  the  author  has 
been  studying  the  effect  of  certain  fertilizers  on  the  production  of  root  tubercles  upon 
the  roots  of  leguminous  plants.  The  i)lats  have  each  year  received  the  same  fertilizer 
and  have  been  grown  with  the  same  crop  successively.  One  plat  was  manured  with 
a  nitrogenous  fertilizer,  a  second  with  potash,  a  third  with  superphosphate,  a  fourth 
with  lime,  and  a  fifth  with  sodium  chlorid.  The  plants  experimented  with  were 
peas,  hairy  vetch,  common  vetches,  and  lupines.  One  object  of  the  experiments  was 
to  determine  whether  by  continuous  cultivation  under  similar  conditions  the  plants 
would  acquire  characteristics  resistant  to  parasites  or  other  biological  changes.     In 
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1S97  the  peas  grown  on  the  plat  receiving  ammonium  snlphate  produced  few  tubercles 
upon  their  roots,  and  these  were  scattered  upon  the  lateral  rootlets.  Those  plants 
oTOwn  on  plats  receiving  potash  fertilizers  produced  abundant  tubercles,  which  were 
aggregated  close  to  the  tap  root,  and  similar  results  were  obtained  with  superphos- 
phates. Under  the  iniiuence  of  large  amounts  of  lime  the  tulxTcles  were  less  abun- 
dant, but  their  volume  was  greatly  increased,  many  of  them  attaining  a  diameter  of 
10  mm.  The  action  of  the  sodium  chlorid  seems  to  ))e  toward  the  formation  of  a  few 
small  tubercles. 

Each  year  the  seed  have  been  saved  fi'om  each  plat  separately  and  reseeiled  upon 
the  same,  the  experiment  being  carried  on  continually.  In  1901  the  peas  gathered 
from  the  plat  which  had  constantly  received  nitrogenous  fertilizers  seemed  to  have 
lost  their  ability  to  form  root  tubercles  in  that  soil.  When  seeded  in  ordinary  soil, 
however,  they  readily  produced  root  tubercles,  showing  that  after  5  years  tliere  had 
been  no  important  biological  change  in  the  plants.  For  the  other  jdats,  seeds  harvested 
year  after  year  and  planted  again  showed  no  important  differences.  The  action  of 
the  hairy  vetch  and  the  cultivated  vetch  did  not  differ  materially  from  that  shown 
by  the  peas.  With  the  yellow  lupine,  however,  the  results  are  somewhat  different. 
The  well-known  action  of  lime  upon  this  plant  was  plainly  shown  in  the  plats  which 
received  that  fertilizer.  Comparisons  were  made  with  beans  of  several  varieties.  In 
the  case  of  the  beans,  nitrogenous  fertilizers  seem  to  stimulate  the  formation  of  root 
tubercles,  while  tending  to  i-estrain  their  development  with  the  other  leguminous 
species  studied.  The  addition  of  superphosi)hate  tends  to  stinudate  the  production 
of  tubercles  upon  peas,  hairy  vetch,  common  vetch,  and  particularly  on  the  yellow 
lupine,  but  it  has  a  contrary  effect  with  beans. 
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Eclipse  meteorology  and  allied  problems,  F.  H.  Bigelow  {U.  S.  Dept.  Agr., 
Wadhcr  Bvrmu  Bui.  I,  pp.  166,  j)Is.  3,  fgs.  24,  charts  16). — This  is  a  report  of  obser- 
vations during  the  total  solar  eclipse  of  May  28,  1900,  on  the  effect  of  the  moon's 
shadow  on  the  earth's  atmosphere.  It  is  based  upon  the  records  of  an  expedition  to 
Newberry,  S.  C;  upon  the  special  meteorological  observations  at  62  Weather  Bureau 
stations  located  within  500  miles  of  the  center  of  the  track  of  totality;  upon  a  con- 
siderable nund:)er  of  voluntary  observations  made  within  the  belt  of  the  undjra,  in 
accordance  with  instructions  from  the  Weather  Bureau;  and  upon  a  study  of  various 
problems  in  solar  and  terrestrial  meteorology.  "As  the  outcome  of  this  work  there 
have  been  made  special  studies,  (1)  on  the  apparatus  planned  to  ol>tain  a  large-image 
picture  of  the  mner  corona,  w'hile  yet  employing  a  telescope  of  comparatively  short 
focus;  (2)  on  the  shadow  band  phenomena,  which  appear  to  be  due  to  meteorolog- 
ical conditions  exclusively,  and  are  not  to  be  associated  with  diffraction  on  the  edge 
of  the  moon,  and  (3)  on  the  variations  of  the  pressure,  temperature,  vapor  tension, 
and  wmd  caused  by  the  passage  of  the  shadow  cone,  together  with  a  computation  on 
the  number  of  calories  of  heat  absorbed  per  kilogram  of  air." 

Meteorological  observations,  J.  E.  Ostr.\nder,  H.  L.  Bodfish,  and  S.  C.  Bacon 
{Mdxmchmetts  ^Ui.  Met.  Bnl.'<.  160,  161,  162,  pi).  4  each). — Summaries  of  observations 
on  pressure,  temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and 
casual  phenomena  during  April,  May,  and  June.  The  data  are  briefly  discussed  in 
general  notes  on  the  weather  of  each  month. 

Report  of  the  department  of  meteorology  and  meteorological  summary, 
C.  H.  Pettee  {Nexo  Hampshire  Sta.  Bxd.  87,  pjp.  130-133)  .—K  brief  report  is  given  of 
the  operations  of  this  department  of  the  station  during  the  year,  accompanied  l)y  a 
monthly  and  an  annual  summary  of  observations  on  temperature,  precipitation. 
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snow  fall,  cloudiness,  and  direction  of  wind  during  the  fiscal  year  ended  June  30, 
1901,  with  averages  for  each  month  from  July  1,  1895,  to  June  30,  1901,  inclusive. 
The  annual  summary  of  these  observations  is  as  follows:  Temperature  (degrees  F. ) — 
1900-1901,  45.9;  1895-1901,  45.3;  precipitation  (in.)— 1900-1901,  41.03;  1895-1901, 
44.36;  snow  fall  (in.)— 1900-1901,  35;  1895-1901,  57.65;  number  of  days  on  which 
there  was  0.01  in.  precipitation— 1900-1901,  98;  1895-1901,  100;  prevailing  direction 
of  ^vind— 1900-1901,  northwest;  clear  days— 1900-1901,  135. 

Meteorological  observations,  W.  T.  Ellis,  R.  Robertsox,  S.  A.  Bedford,  A. 
Mackay,  and  T.  A.  Sharpe  {Vauwhi  Expt.  Farms  lipis.  1901,  pp.  60,  61,  3S5-3S7,  455, 
512,  558^. — A  record  of  the  continuation  of  ol)servations  of  previous  years  (E.  8.  R., 
13,  p.  228) . 

Meteorological  chart  of  the  Great  Lakes,  A.  J.  Henry  and  N.  B.  Conger 
(  \J.  S.  Dept.  Agr.,  Weather  Bureau,  Meteorological  Chart  of  the  Great  Lakes,  1902,  No.  1, 
pp.  26,  charts  2). — This  is  a  summary  of  data  relating  to  the  weather  during  the  sea- 
son of  navigation;  precipitation  in  the  Lake  region,  winter  of  1901-2;  ice  during 
winter  of  1901  and  1902;  opening  of  general  navigation,  season  of  1902;  Avrecks  and 
casualties  from  January  1  to  April  30,  1902;  Lake  region  storm  of  April  25-26,  1902; 
a  new  service  by  the  Weather  Bureau  (predictions  of  high  north  to  east  winds  at 
Buffalo  to  raise  the  ice  blockade),  and  the  display  of  storm  warnings  on  the  Great 
Lakes. 

Wind,  velocity  and  fluctuations  of  water  levels  on  Iiake  Erie,  A.  J.  Henry 
(  r.  *S'.  Dept.  Agr.,  Weather  Bureau  Bui.  J,  pp.  22,  charts  25). — "This  report  deals 
with  the  character  and  frequency  of  the  storm  winds  that  prevail  on  Lake  Erie,  the 
changes  in  water  level  produced  by  them,  and  the  possibility  of  predicting  the  occur- 
rence of  the  most  pronounced  changes  in  level  at  the  eastern  end  of  the  lake." 

A  year  of  weather  and  trade  in  the  United  States,  R.  DeC.  Ward  {Pop.  Sci. 
Mo.,  61  {1902),  Xo.  5,  pp.  4..VJ-448). — The  conclusion  reached  by  the  author  from 
his  study  of  this  subject  is  that  "as  the  result  of  the  experience  of  many  years,  trade 
is  in  a  condition  of  such  very  close  and  delicate  adjustment  to  the  average  weather 
of  any  particular  month,  or  even  week,  that  'seasonable,'  i.  e.,  normal  weather, 
other  things  being  equal,  usually  means 'seasonable' trade.  .  .  .  When  meteorolog- 
ical conditions  are  unseasonable,  trade  at  once  reflects  the  change,  and  suffers.  Trade 
is,  however,  subject  to  many  and  widely  varying  controls;  hence  the  problem  of  the 
particular  controls  which  affect  it  in  any  one  week  is  a  very  complex  one,  and  the 
key  is  not  always,  or  sometimes  even  at  all,  to  be  found  in  local  weather  conditions." 

Composition  of  Barbados  rainfall  {Rpt.  Agr.  TIorA-,  Imp.  Dept.  Agr.  West  Indies, 
1899-1901,  p.  2). — The  total  amount  and  the  chlorin  and  nitrogen  (total  and  as 
ammonia  and  nitrates)  in  the  rainfall  at  Dodds  Botanic  Station  for  each  month  from 
December,  1899,  to  May,  1901,  inclusive,  are  reported. 

Rainfall  at  the  Variety  Experiment  Stations  from  December,  1899,  to 
May,  1901  {Ilpl.  Agr.  Worl;  Imp.  Dept.  Agr.  West  Indies,  1899-1901,  pp.  142, 143).— 
The  nund)er  of  rainy  days  and  number  of  inches  of  rainfall  for  each  month  during 
this  period  are  reported  for  11  places  in  Barbados. 

A  study  on  the  climate  of  Tunis,  (i.  Ginestous  {Bid.  Dir.  Agr.  el  Com.  lTn)ris], 
7  {1902),  No.  24,  pp.  251-363,  Jigs.  4,  charts  4). — This  is  the  third  connuunication 
(E.  S.  R.,  14,  p.  16)  on  this  subject  and  summarizes  the  available  meteorological 
data  for  the  three  summer  months,  June,  July,  and  August. 

Ten  years'  observations  on  the  influence  of  the  weather  on  the  yield  of 
sugar  beets  and  on  the  so-called  second  growth  of  beets  {Deut.  Landw.  Presse, 
29  {1902),  Nos.  53,  pp.  452,  453;  54,  p.  460). — A  brief  discussion  based  mainly  on 
Rimpau's  observations  and  applicable  to  German  weather  conditions. 

The  gases  of  the  atmosphere,  H.  F.  Keller  {Jour.  Franklin  Inst.,  153  {1902), 
No.  6,  pp.  4J9-4.W;  154  {1902),  No.  1,  pj).  47-57). 
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The  sig-nificance  of  phosphates  in  natural  waters,  A.  G.  Woodman  {Jour. 
Amer.  Chern.  Soc,  34  {1903),  No.  8,  ])}).  735-743).— It  is  claimed  that  the  determina- 
tion of  phosphoric  acid  in  natural  waters  ' '  by  reason  of  the  conversion  of  organic 
phosphorus  compounds  into  phosphates  through  the  processes  of  decay  is  one  which 
might  reasonably  be  expected  to  throw  considerable  light  on  the  question  of  the 
p  illution  of  [such]  waters."  The  author  has  used  with  success  a  modification  of 
J.  West-Knights'^  method,  evaporating  50  cc.  of  the  water  and  3  cc.  of  nitric  acid 
(si3.  gr.  1.07)  to  dryness  on  a  water  bath,  and  heating  the  residue  in  a  water  oven 
for  2  hours.  The  dry  residue  is  taken  up  in  50  cc.  of  cold  distilled  water,  4  cc.  of 
ammonium  molybdate  (50  gm.  per  liter) ,  and  2  cc.  of  nitric  acid  added,  and  the  color 
comi)ared  with  standards  made  by  diluting  varying  quantities  of  a  standard  phos- 
phate solution  (1  cc.  =0.0001  gm.  phosphorus  pentoxid)  to  50  cc,  and  adding  the 
reagents  as  above.     Blank  determinations  on  the  distilled  water  are  advised. 

Determinations  in  a  large  number  of  samples  of  water  are  reported,  together  with 
data  obtained  by  the  ordinary  sanitary  analysis  of  water.  These  data  show  that 
"the  amount  of  phosphate  and  its  variation  seem  to  follow  the  same  general  line  as 
the  other  mineral  constituents  which  either  accompany  the  polluting  material  or  are 
produced  by  its  decay,  especially  the  nitrates  and  the  chlorids.  It  is  not,  however, 
so  delicate  an  indicator  as  these.  .  .  .  The  results  obtained  by  the  colorimetric 
method  would  seem  to  indicate  that  the  limit  of  0.5  part  of  phosphorus  pentoxid  in 
a  million,  as  given  by  Hehner  for  unpolluted  waters,  is  rather  low.  A  safer  amount 
would  be  1  part,  although  the  average  would  doubtless  be  lower  than  this." 

Artesian  waters  and  irrigation,  W.  G.  Cox  {Agr.  Jour.  Oipe  Good  Hope,  30 
{1903),  No.  11,  pp.  613-618). — This  article  gives  data  relating  to  artesian  borings  in 
Queensland,  with  a  discussion  of  the  influence  of  artesian  irrigation  on  the  agricul- 
ture of  that  region. 

Well  waters  from  farm  homesteads,  F.  T.  Shutt  {Canada  Expt.  Farms 
RpU.  1901,  pp.  193-196). — Analyses  of  61  samples  of  water  with  reference  to  sanitary 
condition  are  reported. 

Some  excessively  saline  Indian  well  waters,  J.  W.  Leather  {Jour.  C'Jiem.  Soc. 
[London],  81  {1903),  No.  476, 1,  pp.  887-893) .—Analyses  of  a  number  of  such  waters 
are  reported  and  their  use  in  irrigation  is  l^riefly  discussed. 

The  examination  of  water  from  some  typhoid-polluted  wells,  S.  Rideal 
{Anah/st,  37  {1903),  No.  317,  pp.  345-347). 

The  temperature  of  the  soil,  D.  T.  MacDougal  {Jour.  New  York  Bot.  Gard.,  3 
{1903),  No.  31,  p)p.  135-131,  figs.  3). — A  description  is  given  of  a  thermograph  devised 
by  Prof.  W.  Hallock,  of  Columbia  University,  for  making  a  continuous  record  of  the 
temperature  of  the  soil  at  any  desired  depth.  "The  essential  features  of  the  Hallock 
thermograph  are  as  follows:  The  thermal  element  of  the  instrument  consists  of  a 
copper  bulb  or  globe  11  cm.  in  diameter,  with  a  strengthening  equatorial  ridge,  filled 
with  commercial  kerosene.  A  short  section  of  copper  tubing  with  a  heavy  wall  is 
soldered  to  an  opening  in  one  pole  of  the  globe,  and  the  free  end  of  the  heavy  tube 
receives  a  small  copper  tube  with  an  external  diameter  of  about  4  mm. ,  a  bore  of  1  mm., 
and  of  any  desired  length.  The  tube  is  also  filled  with  petroleum.  The  free  end  of 
the  small  tube  is  connected  with  a  chamber  consisting  of  a  pair  of  corrugated  brass 
disks  8  cm.  in  diameter,  with  the  edges  soldered  together.  The  chamber  is  seated 
on  a  metal  block  fastened  to  the  base  of  a  recording  apparatus  and  the  tube  connects 
with  the  chamber  through  an  opening  in  the  metal  block.  An  ojiening  is  made  in 
the  upper  side  of  the  first  chamber  and  a  second  chamber  of  the  same  kind  is  sol- 

^  Analyst,  5  (1880),  p.  197. 
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dered  to  it,  the  interior  of  the  two  chambers  being  thus  connected.  Tlie  pair  of 
corrugated  chambers  are  filled  with  petroleum  as  convenient  during  the  course  of 
construction,  and  care  is  taken  to  exclude  all  air  from  the  bulb,  tube,  and  chamljers. 
As  the  temperature  in  the  bulb  is  made  to  rise  it  expands,  and  as  both  it  and  the 
small  tube  have  fairly  rigid  walls,  the  total  expansion  of  the  liquid  is  made  to  press 
outwardly  the  walls  of  the  chambers  with  corrugated  walls,  which  expand  and  con- 
tract after  the  manner  of  a  bellows.  An-  upright  post  is  fixed  to  the  upper  wall  of 
the  pair  of  chambers,  and  it  may  be  lengthened  or  shortened  in  making  the  necessary 
adjustments.  This  post  connects  with  a  short  arm  4  cm.  in  length,  running  to  an 
axis  held  in  bearings  between  two  upright  standards.  A  second  arm  17  cm.  long, 
carrying  a  pen,  is  attached  to  this  axis  and  extends  to  an  upright  recording  cylinder 
revolved  by  clockwork.  The  cylinder  carries  double-ruled  paper  and  occupies  a 
week  in  a  single  revolution.  The  instrument  is  now  adjusted  so  that  the  pen  bears 
against  the  point  on  the  paper  indicative  of  the  same  temperature  as  that  of  the  bulb 
as  determined  by  a  mercurial  thermometer,  and  it  is  ready  for  use.  At  the  end  of  a 
week  the  paper,  bearing  a  continuous  tracing  of  the  temperature  for  that  time,  is 
removed  and  another  put  in  its  place." 

Capillary  studies  and.  filtration  of  clay  from  soil  solutions,  L.  J.  Briggs  and 
M.  H.  Lapham  (  U.  S.  Dept.  Agr.,  Bureau  of  Soils  Bui.  19,  pp.  40,  figs.  .5).— This  includes 
studies  of  the  influence  of  dissolved  salts  on  the  capillary  rise  of  soil  waters,  the  cap- 
illary movement  of  water  in  dry  and  moist  soils,  and  filtration  of  suspended  clay 
from  soil  solutions. 

Influence  of  dissolved  salts  on  the  capillarij  rise  of  soil  vaters  (pp.  5-18,  figs.  3). — This 
is  a  technical  paper  which  discusses  the  factors  modifying  capillary  action,  describes 
the  methods  and  apparatus  used  in  studying  the  effect  of  certain  salts  found  in 
alkali  (sodium  chlorid,  sulphate,  and  carbonate)  on  this  action,  and  explains  the 
significance  of  the  results  obtained.  The  following  conclusions  are  drawn :  "  (1 )  Dis- 
solved salts  in  general  do  not  increase  the  capillary  rise  of  soil  waters.  (2)  Neutral 
salts  in  dilute  solution  have  practically  no  influence  on  the  extent  of  capillary  action. 
(3)  Concentrated  or  saturated  soluti(ms  of  all  salts  materially  diminish  capillary 
activity.  (4)  This  effect  appears  to  be  due — («)  To  the  increased  density  of  the 
solution,  which  more  than  offsets  the  increased  surface  tension,  and — {h)  To  the 
resistance  of  a  film  to  a  tangential  shearing  stress,  which  retards  capillary  action  and 
offers  in  addition  a  permanent  resistance  to  the  movement  of  the  solution  through 
thin  films,  thus  increasing  the  angle  of  contact,  or — (c)  To  an  increase  in  the  tension 
of  the  liquid-solid  surface,  as  the  concentration  is  increased.  (5)  Sodium  carbonate 
differs  from  neutral  salts,  the  capillary  rise  being  considerably  greater  than  for 
neutral  solutions  of  equal  concentration.  (6)  This  may  be  due  in  part  to  the  saponi- 
fication of  traces  of  grease  on  the  surface  of  the  soil  grains  througli  the  hydrolysis  of 
the  sodium  carbonate,  thus  furnishing  clean  surfaces  for  capillary  action.  (7)  The 
same  effect  should  consequently  be  observed  with  all  salts  which  undergo  an  alkaline 
hydrolysis,  viz,  potassium  and  sodium  carbonates,  borates,  phosphates,  etc.  (8) 
This  action  is  characterized  in  the  soil  tubes  by  indistinctness  of  the  upper  boundary 
of  the  capillary  column." 

The  capillary  movement  of  water  in  dry  and  moist  soils  (pp.  19-30,  fig.  1). — This  is  s 
technical  account  of  the  methods  used  and  the  results  obtained  in  investigations  on 
this  subject.  From  the  latter  the  following  conclusions  are  drawn:  "  (1)  The  extent 
of  capillary  action  in  a  soil  under  field  conditions  is  not  represented  by  the  capillary 
rise  of  water  in  the  air-dried  soil.  (2)  The  extent  of  capillary  action  may,  how- 
ever, be  found  by  determining  the  limiting  height  through  which  capillary  move- 
ment will  take  place  in  a  moist  soil.  (3)  If  a  general  relation  can  be  established 
between  the  capillary  rise  of  water  in  dry  and  in  moist  soils,  then  the  capillary  rise 
in  air-dried  soils  may  be  used  as  a  basis  for  investigating  the  behavior  of  the  soils 
under  field  conditions,  and  possesses  the  advantage  of  greater  simplicity.     If  no 
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definite  relation  can  be  found,  then  the  determinations  of  the  capillary  riwe  in  dry 
soils  are  without  value.  (4)  It  is  consequently  important  that  investigators  in  this 
line  should  determine  the  limit  of  capillary  movement  in  moist  soils  in  which  they 
are  interested,  both  to  obtain  reliable  data  regarding  the  extent  of  capillary  action 
and  to  determine  the  ratio  of  capillary  action  in  dry  and  moist  soil.  (5)  The  true 
limit  of  capillary  movement  may  be  determined  by  finding  the  limiting  height  of  a 
soil  column  from  the  upper  surface  of  which  evapoi-ation  proceeds  at  a  finite,  con- 
tinuous, and  approximately  uniform  rate,  the  supply  being  obtained  from  a  reservoir 
at  the  l)ase  of  the  column.  The  rate  of  evaporation  may  be  determined  directly  by 
weighing  the  system,  or  less  accurately  by  measuring  the  height  of  the  water  in  the 
reservoir.  (6)  For  Sea  Island  soil  we  have  found  the  capillary  rise  in  dry  soil  to  be 
only  37  cm.,  while  the  limiting  value  of  cax^illary  movement  in  a  vertical  column  of 
moist  soil  is  not  less  than  165  cm.,  or  4.5  times  as  great.  (7)  The  rate  at  which  water 
can  be  supplied  at  a  given  point  by  capillary  action  through  soil  columns  of  various 
heights  is  of  fundamental  importance  Avhen  the  plant  is  dependent  upon  capillary 
movement  for  its  water  supply.  This  determination  can  readily  be  made  by  the 
methods  described." 

Filtration  of  suspended  clay  from  soil  solutions  (pp.  31-40,  fig.  1). — The  difficulty  of 
securing  satisfactory  filti'ation  of  solutions  containing  suspended  clay  obtained  in 
soil  analysis  is  pointed  out,  and  a  light,  portable  apparatus,  consisting  essentially  of 
an  unglazed  porcelain  filter  tube  connected  with  a  filter  pump,  which  has  been 
devised  and  used  with  success  in  the  Bureau  of  Soils,  is  descrilted. 

Contribution  to  the  study  of  tlie  solution  of  phosphoric  acid,  in  the  soil  solu- 
tions, (t.  Patukel  {Ann.  Agron.,  28  {1902),  No.  8, pp.  385-398).— From  the  results 
of  studies  of  soils  of  different  kinds,  with  and  without  the  addition  of  superphos- 
l>hates,  following  in  the  main  the  method  proposed  by  Schloesing  (E.  S.  R.,  11,  p. 
S21) ,  the  author  concludes  that  the  generally  accepted  view  that  the  greater  activity 
of  superjihosphate  as  a  fertilizer  is  due  to  the  fact  that  the  phosphoric  acid  is  widely 
diffused  in  the  soil  and  precipitated  in  a  fine  state  of  division,  which  i-endert  it  easily 
assimilable  hj  plants,  is  not  true  in  all  cases,  especially  in  light,  sandy  soils  poor  in 
lime  and  having  little  absorptive  power  for  the  superphosphate.  He  found  that  in 
such  soils  a  portion  of  the  superphosphate  added  was  still  solu])le  after  the  lapse  of 
several  months.  The  results  confirm  those  reported  by  Schloesing  in  indicating  that 
])lants  take  up  all  of  their  phosphoric  acid  in  soluble  form,  and  that  the  soil  solutions 
play  an  important  role  in  sui:iplying  this  soluble  phosphoric  acid  for  the  use  of  the 
plant. 

On  a  method  of  determining'  the  heat  generated  when  soils  are  moistened, 
A.  MiTsciiEKLicii  {Landw.  Jahrh.,  31  {1902),  No.  4,PP-  577-604,  figs.  5).— In  continua- 
tion of  a  previous  article  (E.  S.  R.,  13,  p.  833)  the  author  describes  a  new  drying 
apparatus  for  use  in  his  method  based  on  the  heat  generated  on  moisten hig  soils 
{Benetziingsu'dnne)  and  I'eports  a  large  number  of  experiments  on  different  kinds  of 
soil  to  test  the  accuracy  of  the  n^ethod. 

Soil  survey  in  Salt  River  Valley,  T.  H.  Means  {Arizona  Sta.  Bid.  40,  pp. 
.'87-330,  j)ls.  4,  figs.  8,  maps  3) . — A  reprint  from  the  report  on  field  operations  of  the 
Division  of  Soils  of  this  Department  for  1900  (E.  S.  R.,  13,  p.  924). 

Soil  investigations,  F.  T.  Snuxr  {Canada  Expt.  Farms  "Rpts.  1901,  pp.  140-152). — 
]\liscellaneous  investigations  are  reported,  including  chemical  analyses  (total  and 
available  constituents)  of  2  samples  of  soils  from  British  Columbia,  2  from  Ontario, 
5  from  Nova  Scotia,  and  1  from  Prince  Edward  Island,  with  suggestions  as  to  their 
fertilizer  requirements  and  treatment.  Examinations  of  several  soils  with  reference 
to  availaVjle  lime  and  a  study  of  the  relation  of  cover  crops  and  cultivation  to  soil 
moisture  are  also  reported.  The  observed  losses  of  water  from  the  soil  were  much 
larger  in  that  under  crop  (clover)  than  in  that  which  had  been  cultivated. 

The  sampling  of  soils,  J.  W.  Leather  {Jour.  Clicm.  Soc.  \_London],  81  {1902) ,  No. 
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476,  I,  pp.  883-887). — Analyses  of  a  number  of  samples  of  soils  are  reported  which 
were  made  to  test  the  accuracy  of  the  auger  method  of  sampling  soils.  The  results 
were  not  conclusive. 

Soil  cultivation,  J.  H.  Grisdale  {Canada  Expt.  Farms  Rpts.  1901,  pp.  295-298).— 
A  brief  discussion  of  cultivation  as  a  means  of  improving  the  -ihysical  condition  of 
soils. 

Summer  fallows,  A.  Mackay  (Canada  Expt.  Farms  Rpts.  1901,  pp.  505-507). — 
A  l)iief  discussion  of  methods  of  summer  fallowing  and  of  the  advantages  of  the 
practice. 

FERTILIZERS. 

The  cowpea  and  tlie  velvet  bean  as  fertilizers,  .J.  F.  Duggar  [Alabama  Col- 
lege Stu.  Bid.  120,  pp.  123-179,  figs.  3). — "This  bulletin  records  the  results  of  more 
than  50  experiments  conducted  at  Auburn  during  the  past  5  years,  to  ascertain  the 
effects  of  cowpeas  and  velvet  beans  in  the  improvement  of  the  soil.  The  amount  of 
soil  improvement  has  been  determined  by  the  increase  in  the  yields  of  cotton,  corn, 
oats,  wdieat,  and  sorghum,  grown  as  first,  second,  third,  or  fourth  crops  after  the 
stubble  and  roots  of  cowpeas  or  velvet  beans,  or  after  vines,  stubble,  and  roots  of 
these  plants  have  been  plowed  under.  The  basis  for  determining  this  increase  has 
been  the  yield  of  each  crop  on  plats  where  no  leguminous  i)lant  has  recently  grown." 
Different  varieties  of  cowpeas  differ  considerably  in  fertilizing  value.  In  these  experi- 
ments the  average  amount  of  nitrogen  supplied  by  tlie  whole  crop  was  70.2  lbs.  per 
acre;  by  the  stubble,  roots,  and  fallen  leaves,  19.75  lljs.,  or  28  per  cent  of  the  whole. 
Velvet  beans  and  cowpeas  were  of  about  equal  value  as  soil  improvers.  The  percent- 
age increase  of  the  following  crops  when  the  vines  were  plowed  under  averaged  63 
per  cent  in  case  of  cotton  and  87  per  cent  in  case  of  sorghum. 

"When  the  vines  of  the  cowpea  or  velvet  bean  were  utilized  as  hay  and  only  the 
roots  and  stubble  employed  as  fertilizer,  the  increase  in  the  yield  per  acre  of  the  crop 
immediately  succeeding  the  stubble  was  as  follows:"  Cotton,  18  per  cent;  corn,  32 
per  cent;  oats,  334  per  cent;  wheat,  215  per  cent;  sorghum  hay,  57  per  cent.  "The 
largest  percentage  increase  from  either  the  vines  or  stubble  of  cowpeas  or  velvet 
beans  was  made  by  wheat  and  fall-sown  oats,  probably  because  these  best  prevented 
the  washing  away  or  leaching  out  of  the  fertilizing  material  in  the  stubble  or  vines  of 
the  legumes.  .  .  .  The  value  of  the  increased  product  resulting  from  the  use  of  the 
entire  legume  for  fertilizer  was  greater  with  cotton  and  sorglium  than  with  corn, 
oats,  or  wheat.  .  .  .  Comparing  the  fertilizing  effect  of  the  vines  with  that  of  the 
stubble  of  the  cowpea  and  the  velvet  bean,  the  excess  in  the  next  crop  in  favor  of  the 
vines  averaged  as  follows:"  Corn,  49  per  cent;  sorghum  hay,  9  per  cent;  cotton,  40 
per  cent. 

"With  oats  and  wheat  the  vines  of  these  summer  legumes  were  not  superior  to  the 
stubble  when  the  small  grains  were  sown  immediately  after  the  legumes  matured. 

"The  fertilizing  effect  of  the  stubble  of  cowpeas  or  velvet  beans  was  very  transi- 
tory on  sandy  land,  the  average  increase  in  the  second  crop  of  corn  after  the  stubble 
being  only  1..34  bushels  per  acre,  or  12  per  cent,  as  compared  with  the  yield  of  a  j^lat 
that  had  not  borne  legumes. 

"  The  fertilizing  effect  of  the  vines  of  cowpeas  and  velvet  beans  was  less  transitory 
than  that  of  the  stubble,  and  the  increase  was  24  to  54  per  cent  in  the  second  crop, 
14  per  cent  in  the  third  crop  (oats),  and  the  favorable  effect  was  even  perceptible  in 
the  fourth  crop  (sorghum)  grown  in  the  same  year  as  the  third.  .  .  . 

"  On  the  other  hand,  on  very  light  soil  the  fertilizing  effects  of  both  stubble  and 
vines  had  practically  disappeared  within  12  months  after  the  plowing  in  of  the 
legumes. ' ' 

Fertilizer    experiments   on    moor   soils,    results   of    experiments  by  the 
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Swedisli  Moor-Culture  Association,  1887-1899,  H.  von  Feilitzen  {Jour. 
Landw.,  50  {1902),  No.  1,  pp.  77-90,  pin.  3;  Deut.  Layidw.  Presse,  29  {1902),  Nos.  48, 
p.  413,  figs.  2;  49,  pp.  4^0,  421,  fig.  1). — A.  summary  of  the  results  of  the  experiments 
carried  out  by  C.  von  Feilitzen,  former  director  of  the  Swedish  Moor-Culture  Associ- 
ation, which  have  been  published  in  book  form.  The  Swedish  moor  soils  are  as  a 
rule  poor  in  potash,  and  thus  it  was  found  that  both  the  yield  and  quality  of  crop  was 
imjiroved  by  ai:)plications  of  potash  fertilizers.  The  soils  are  also  poor  in  phosphoric 
acid  and  are  l^enefited  by  apphcations  of  phosphates.  The  crude  pliosphates  were 
of  little  benefit,  but  those  containing  citrate-sohible  and  water-sol uljle  phosphoric 
acid  were  of  equal  value.  The  phosphates  shortened  the  period  of  growth.  Soluble 
nitrogenous  fertilizers  were  decidedly  beneficial,  but  lengthened  the  period  of 
growth.  Manure  gave  good  results,  but  this  is  attributed  to  the  soluble  nitrogen 
present  or  to  the  fermentation  set  up  by  the  manure  in  the  soil,  which  makes  the 
nitrogen  present  more  available. 

Pot  experiments  on  the  action  of  lime  and  magnesia  in  burnt  lime  and 
marl,  11.  ULHRicnx  (Landir.  TV/.s.  Stat.,  ,57  {1902),  No.  1-3,  2)p.  103-166).— Th'it^  is  a 
detailed  account  of  pot  experiments  with  barley  supj^lementing  experiments  previ- 
ously reported  (E.  S.  E.,  11,  p.  1023).  As  in  the  previous  experiments  referred  to,  the 
lime  fertilizers  in  all  amounts  used  as  a  rule  increased  the  yield  to  a  marked  extent. 
The  weight  of  grain,  however,  was  in  every  case  reduced  by  applications  of  lime  and 
marl  in  February.  The  tillering  of  the  grain  was  invariably  increased  by  the  use  of 
lime  and  magnesia  fertilizers.  Heavy  applications  of  lime  with  small  magnesia  con- 
tent i^romoted  all  jihases  of  growth,  but  of  straw  more  than  of  grain.  In  this  case 
also  the  weight  of  the  grain  was  lighter.  Heavy  applications  of  magnesia  lime 
reduce<l  yield  of  grain  and  straw. 

On  the  dependence  of  the  maximum  yield  on  a  definite  quantitative  rela- 
tion between  lime  and  magnesia  in  soils,  ().  Loew  {Landw.  Jahrh.,  31  {1902), 
No.  4,  2'P-  561-576). — A  discussion  of  this  subject  based  mainly  upon  the  results  of 
investigations  by  the  author  and  D.  W.  May  (E.  S.  R.,  13,  p.  630)  and  T.  Furuta 
and  K.  Aso  (E.  S.  R.,  14,  p.  14),  which  show  a  definite  relation  between  the  amounts 
of  lime  and  magnesia  and  the  maxinnim  growth  of  plants. 

On  the  fertilizing  value  of  peat  ashes,  J.  Boes  {Ztschr.  Oeffenfl.  Chem.,  8  {1902), 
pp.  150, 151). — This  article  discusses  briefly  the  variation  in  the  chemical  composition 
of  such  ashes. 

Nitrate  of  soda,  potassium  perchlorate,  and  crops,  L.  Grandeau  {.Jour.  Agr. 
Prat.,  n.  ser.,  4  {1902),  No.  34,  p}>-  242-244)- — This  is  a  review  of  various  investiga- 
tions on  this  subject  from  which  the  following  conclusions  are  drawn:  Nitrates  con- 
tain an  element  (potassium  perchlorate)  which  has  until  recently  been  ignored. 
This  perchlorate  is  very  unequally  distributed  in  the  nitrate  and  is  very  variable  in 
amount.    High  percentage  nitrates  as  a  rule  contain  only  small  amounts  of  perchlorate. 

A  new  use  for  potash  salts  in  agriculture,  F.  Lucke  {Chem.  Ztg.,  26  {1902), 
No.  50,  Repert.,p.  175). — A  brief  note  on  a  new  manure  preservative  known  as  Utilit, 
a  by-product  of  the  potash  industry,  which  contains  free  sulphuric  and  phosphoric 
acids  and  various  combinations  of  potash. 

Investigations  on  the  influence  of  soil  moisture  on  the  action  of  phosphoric 
acid  in  bone  meal,  Thomas  slag,  and  superphosphate,  C.  von  Seelhoest  {Jour. 
Landw.,  50  {1902),  No.  2,  pp.  167-174). — The  results  of  pot  experiments  which  are 
reported  show  that  the  moisture  content  of  the  soil  was  without  effect  on  the  action 
of  the  phosphoric  acid  of  bone  meal.  On  the  other  hand,  the  action  of  the  phos- 
phoric acid  of  Thomas  slag  and  superphosphate  was  influenced  to  a  considerable 
extent  by  the  water  content  of  the  soil,  being  favored  by  an  increased  water  content. 

The  comparative  value  of  difierent  phosphates,  D.  Prianishnikov  {Ann. 
Agr  on.,  28  {1902),  No.  7,  pp.  356-367). — A  translation  of  an  article  already  noted 
(E.  S.  R.,  13,  p.  934). 
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Phosphate  discovery  in  New  Zealand  {Amer.  Pert.,  17  {1902),  No.  S,  pp.  15, 16, 
ficj..  5). 

Bureau  of  fertilizers,  R.  E.  Rose  et  al.  {Florida  Bept.  Agr.  Mo.  Bui.,  Hi  {1902), 
No.  77,  pp.  11-24)  • — The  results  of  fertilizer  inspection  during  the  season  of  1901-2 
are  reported,  with  suggestions  to  purchasers,  and  notes  on  certain  special  fertilizing 
materials. 

Report  on  oflB.cial  inspection  of  commercial  fertilizers  and  agricultural 
chemicals  during-  the  season  of  1901,  C.  A.  Goessmann  {Massacltusettx  Sto.  Ilpt. 
1901,  pp.  91-103). — This  rej^ort  includes  a  comparison  of  the  quality  of  the  fertilizers 
examined  during  1900  and  1901,  the  trade  values  of  fertilizing  materials  during  the 
same  years  with  an  explanation  of  the  use  of  these  data  in  calculating  the  approx- 
imate value  of  a  fertilizer,  a  table  showing  the  average  composition  of  fertilizers 
examined  during  1901,  and  a  list  of  brands  of  fertilizers  licensed  for  sale  under  the 
provisions  of  the  State  law  during  the  year. 

Compilation  of  analyses  of  agricultural  chemicals,  refuse  salts,  ashes,  lime 
compounds,  refuse  substances,  guanos,  phosphates,  and  animal  excrements, 
H.  D.  Haskins  {3Iassachuseits  Sta.  Rpt.  1901,  pp.  108-131).— This  compilation 
includes  the  maxima,  minima,  and  averages  of  all  analyses  made  at  the  Massachu- 
setts Agricultural  College  and  Experiment  Station  during  the  period  from  1868  to 
1901.     Tlie  data  are  given  in  percentages  and  pounds  per  ton. 

Inspection  of  fertilizers  in  1901,  F.  W.  Mokse  {Neiv  Hampshire  Sta.  Bui.  SS, 
pp.  11). — Analyses  of  106  samples  of  fertilizers  collected  under  the  supervision  of  the 
secretary  of  the  State  l^oard  of  agriculture  are  reported,  together  with  analyses  of 
wood  ashes  and  miscellaneous  fertilizing  materials,  including  fish  scrap,  glue  "stick," 
ground  bone,  tankage,  and  nitrate  of  jiotash. 

Analysis  of  commercial  fertilizers  {South  Carolina.  Sta.  Bid.  70,  ])p-  24). — This 
bulletin  reports  analyses  and  valuations  of  186  samples  of  fertilizers  collected  during 
the  season  of  1901-2,  accompanied  by  notes  on  the  nature  and  sources  of  phosphoric 
acid,  nitrogen,  and  potash  used  in  fertilizers  and  on  valuation,  and  the  laws  and  regu- 
lations governing  the  sale  of  commercial  fertilizers  in  the  State. 

Fertilizers,  F.  T.  Shutt  {Canada  Expt.  Farms  Rpts.  1901,  p)p.  152-160). — Analyses 
are  reported  of  miscellaneous  materials,  including  muck,  mud,  marl,  limestone, 
Thomas  slag,  wood  ashes,  tannery  waste,  and  seaweeds  (rock weed  and  eelgrass). 

FIELD  CROPS. 

Field  experiments  with  farm  crops,  W.  Saundeks,  W.  T.  Macoun,  F.  T. 
Shutt,  J.  H.  Geisdale,  R.  Robertson,  W.  S.  Blair,  S.  A.  Bedford,  A.  Mackay, 
andT.  A.  Shakpe  {Canada  Ex j)t.  Farms  Rpts.  1901,  p>p.  7-58,  113-120,  125-127,  167- 
183,  298-311,  337-356,  391,  392,  395-421,  457-482,  516-533).— This  is  the  annual  report 
for  1901  of  the  Central  Experimental  Farm  for  Canada  and  Ottawa  and  the  branch 
farms  for  the  Maritime  Provinces,  Manitoba,  the  Northwest  Territories,  and  British 
Columbia.  The  results  of  variety  tests  with  the  different  crops  in  1901,  excepting 
winter  wheat,  have  been  noted  from  a  previous  bulletin  (E.  S.  R.,  13,  p.  838). 

Wheat. — Of  22  varieties  of  winter  wheat  tested  at  Ottawa,  Gold  Coin,  Dawson 
Golden  Chaff,  Early  Red  Clawson,  Reliable,  and  Jones  Winter  Fife  headed  the  list. 

Spring  wheat  at  the  IMauitoba  farm  yielded  best  when  sown  at  the  rate  of  6  pks. 
per  acre.  At  Ottawa  the  best  yield  was  from  seeding  2  to  21  bu.  jier  acre  on  sandy 
loam  and  1  to  1 J  bu.  on  clay  loam.  Mixtures  of  wheat  and  flax  and  wheat  and  rape 
were  grown  in  Manitoba.  A  mixture  of  7  pks.  of  wheat  and  1  pk.  of  flax  per  acre 
yielded  21  bu.  and  20  lbs.,  as  compared  with  a  yield  of  28  bu.  and  40  lbs.  per  acre 
where  7  pks.  of  wheat  were  sown  alone.  A  mixture  of  7  pks.  of  wheat  and  2  lbs.  of 
rape  per  acre  produced  25  bu.  and  40  lbs.,  while  the  wheat  sown  without  the  rape 
gave  a  yield  of  28  bu.  and  40  lbs.     The  yields  of  wheat  on  summer  fallow  and 
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iinplovved  stubble  land  were  practically  the  same.  In  a  fertilizer  test  the  best  results 
were  obtained  from  an  application  of  200  lbs.  of  nitrate  of  soda  per  acre,  one-half 
being  applied  when  the  grain  was  2  in.  high  and  the  rest  when  it  was  6  in.  high. 
The  results  from  selected  and  unselected  seed  varied  greatly  among  the  different 
varieties,  but  on  an  average  the  unselected  seed  produced  9  lbs.  more  per  acre  than 
the  selected  seed. 

At  the  Northwest  Territories  farm  Preston  produced  the  largest  yield.  Here  a 
comparative  test  of  selected  (hand-picked),  well-cleaned,  and  small  seed  resulted  in 
favor  of  the  well-cleaned  seed.  In  a  fertilizer  test  the  best  yields  were  obtained  from 
200  lbs.  of  muriate  of  potash  per  acre  on  1  plat  and  the  use  of  200  lbs.  of  super- 
phosphate, 100  lbs.  of  muriate  of  potash,  and  100  lbs.  of  nitrate  of  soda  on  another. 
Both  plats  yielded  at  the  rate  of  65  bu.  and  20  lbs.  per  acre.  The  results  from  dif- 
ferent methods  of  soil  preparation  showed  that  wheat  grown  in  a  rotation  test  pro- 
duced the  heaviest  yield. 

At  the  British  Columbia  farm  sowing  2^  and  3  bu.  of  seed  per  acre  produced  the 
most  grain,  but  it  was  found  that  thick  sowing  weakened  the  straw  and  shortened 
the  heads.     In  this  experiment  the  grain  on  the  thickly  sown  plats  lodged. 

Oafo'. — In  a  field  test  of  a  number  of  varieties  on  the  Manitoba  and  Northwest  Ter- 
ritories farms  Abundance  headed  the  list  in  yield.  At  the  latter  place  selected,  well- 
cleaned,  and  small  seed  yielded  130  bu.  and  20  lbs.,  122  bu.  and  12  lbs.,  and  120 
bu.  and  20  lbs.  per  acre,  respectively.  In  general,  better  yields  were  obtained  on 
fallow  than  on  prairie  sod  turned  back  with  the  plow.  In  the  fertilizer  test  at  the 
British  Columbia  farm  an  application  of  200  lbs.  of  superphosphate  and  100  lbs.  each 
of  muriate  of  potash  and  nitrate  of  soda  per  acre  produced  the  heaviest  yield.  Tlie 
use  of  3  bu.  of  seed  per  acre  proved  most  economical.  At  Ottawa  sowing  at  the  rate 
of  2  to  3  bu.  per  acre  gave  the  largest  crops  on  either  sandy  or  clay  loam  soils. 

Barley. — The  yield  from  selected  seed  on  the  Manitoba  farm  was  1  bu.  and  32  lbs. 
per  acre  more  than  the  yield  from  unselected  seed.  The  variety  Beaver  stood  first, 
with  a  yield  of  55  bu.  and  15  lbs.  per  acre.  In  British  Columbia  the  results  from 
using  different  quantities  of  seed  were  in  favor  of  sowing  3  bu.  per  acre.  At  Ottawa 
2-2  to  3^  bu.  of  seed  per  acre  gave  the  best  yields  on  either  sandy  or  clay  loam  soils. 

Pe((». — At  the  Manitoba  farm  a  mixture  of  2  bu.  of  peas  and  2  pks.  of  oats  per 
acre  yielded  57  bu.  and  20  lbs.,  as  compared  with  46  bu.  and  20  lbs.  from  a  mixture 
of  2  bu.  of  peas  and  1  pk.  of  oats.  In  sowing  i)eas  alone  2  and  2h  bu.  of  seed  per 
acre  gave  a  yield  of  33  bu.  and  40  lbs.,  and  3  bu.  of  seed  a  yield  of  32  bu.  and  20  lbs. 
At  the  British  Columbia  farm  yields  ranging  from  90  bu.  and  40  lbs.  to  106  bu.  and 
20  l)js.  per  acre  were  obtained  on  soil  whicli  had  received  200  lbs.  of  nitrate  of  soda 
the  year  before. 

Corn. — The  results  of  an  exjDeriment  in  drilling  corn  in  rows  21,  28,  35,  and  42  in. 
apart  in  the  Maritime  Provinces  were  in  favor  of  the  28-in.  rows,  while  in  Manitoba, 
the  Northwest  Territories,  and  British  Columbia  the  21-in.  rows  gave  the  heaviest 
average  crops.  Si)ecial  fertilizer  experiments  in  Maritime  Provinces  resulted  in  the 
best  returns  from  20  tons  of  green  manure,  the  yield  being  225  tons  per  acre,  and  the 
next  best  from  applications  of  30  tons  of  manure,  and  of  15  tons  of  manure  with  250 
lbs.  of  commercial  fertilizers,  the  yield  being  ISi  tons  per  acre  in  each  case. 

Roots. — At  Ottawa  turnips,  mangels,  carrots,  and  sugar  beets  were  sown  on  JMay 
8  and  22  and  harvested  on  October  14  and  28.  For  turnips  and  mangels  the  advan- 
tage was  with  the  earlier  sowing  and  the  later  harvesting.  The  results  obtained  with 
carrots  and  sugar  beets  show  that  early  sowing  increased  the  crop,  but  the  late  har- 
vesting gave  a  smaller  yield  than  the  early  harvesting.  In  the  Maritime  Provinces 
15  tons  of  manure  and  250  lbs.  of  commercial  fertilizers  per  acre  gave  the  best  yield. 
Manure  was  much  more  effective  on  the  root  crops  than  commercial  fertilizers. 

Analyses  of  sugar  beets  from  the  Northwest  Territories,  Manitoba,  and  Prince 
Edward  Island  are  reported,  samples  from  the  Northwest  Territories  indicating  an 
excellent  quality. 
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Potatoes. — At  Ottawa  the  best  average  results  were  obtained  by  iilanting  the  sets 
14  in.  apart  in  the  row,  as  compared  with  10,  16,  and  18  in.,  the  average  results  at 
12  in.  being  nearly  as  good.  Planting  1  in.  deep  gave  the  best  results,  but  a  depth 
of  4  in.  is  recommended  to  prevent  the  sets  being  disturbed  by  cultivation.  Plant- 
ing on  May  30  gave  better  yields  for  both  early  and  late  varieties  than  later  planting, 
and  the  average  yields  for  4  successive  years  are  also  in  favor  of  planting  the  latter 
part  of  May.  Spraying  with  Bordeaux  mixture  for  the  prevention  of  blight  and  rot 
proved  profitable.  Special  experiments  with  fertilizers  in  the  Maritime  Provinces 
showed  that  manure  increased  the  yield  of  potatoes  to  a  larger  extent  than  other  fer- 
tilizers.    A  test  of  8  early  varieties  is  also  reported  from  this  farm. 

Millets. — At  Ottawa  Cat-tail,  Pearl,  White  Round  Extra  French,  and  Moha  Hun- 
garian, in  the  order  named,  produced  the  heaviest  crops  among  9  varieties,  the  yields 
of  hay  ranging  from  5  tons  and  240  lbs.  to  8  tons  and  1,280  lbs.  per  acre.  Oh  the 
Manitoba  farm  Japanese  millet  yielded  3  tons  and  1,400  lbs.  and  Common  2  tons 
and  1,760  lbs.  of  hay  per  acre;  and  in  the  Northwest  Territories  Italian,  Cat-tail, 
Hungarian,  and  Japanese  gave  better  yields  than  White  Round  Extra  French,  Ger- 
man, or  Pearl. 

Soy  beans — Horse  beans. — These  crops  at  Ottawa  produced  the  best  yield  in  the 
28-in.  rows,  while  in  the  Northwest  Territories  the  yield  of  soy  beans  was  in  favor 
of  the  21-in.  rows,  and  of  horse  beans  the  35-in.  rows. 

Tobacco. — Plat  tests  of  46  varieties  were  made  at  Ottawa.  Of  6  varieties  grown  on 
large  areas,  Connecticut  Seed  Leaf  gave  the  largest  yield,  2,192  lbs.  of  dry  leaves  j^er 
acre. 

Bticl-wheat. — Of  5  varieties  tested  in  the  Maritime  Provinces,  Silver  Hull  yielded 
the  most  grain  and  straw,  and  in  a  field  test  produced  84  bu.  on  5  acres.  At  the 
Manitoba  farm  volunteer  crops  of  Japanese,  Silver  Hull,  and  Gray  produced  over  28, 
32,  and  35  bu.  per  acre,  respectively. 

Flax. — Growing  flax  and  wheat  in  a  mixture  has  been  mentioned  above  under 
wheat.  Sowing  40  lbs.  of  flax  per  acre  in  Manitoba  gave  the  best  total  yield,  as 
compared  with  sowing  30  or  20  lbs.  per  acre.  In  the  Northwest  Territories  flax  was 
sown  at  the  rate  of  40  and  80  lbs.  per  acre  on  May  15,  22,  and  29.  For  the  earliest 
date  the  yield  of  seed  was  in  favor  of  the  lighter  seeding,  but  for  the  other  dates  the 
yield  was  in  favor  of  the  heavier  seeding.  The  difference  in  yield  varied  from  1  bu. 
and  26  lbs.  to  2  bu.  per  acre.  White  flax  was  tested,  but  the  straw  did  not  grow 
over  6  in.  high,  and  very  little  seed  formed,  although  the  season  was  very  favorable 
for  ordinary  flax. 

Spelt. — This  grain  was  compared  with  wheat,  oats,  and  barley  in  Manitoba,  the 
yield  of  grain  being  largely  in  its  favor.  The  heaviest  crop  was  obtained  from  drill- 
ing at  the  rate  of  1|  bu.  per  acre,  the  yield  being  46  bu.  Summer  fallow  produced  a 
larger  crop  of  spelt  than  unplowed  stubble  land.  In  the  Northwest  Territories  a 
yield  of  58  bu.  and  20  lbs.  per  acre  was  obtained. 

Sunflowers. — One  and  one-half  tons  of  heads  per  acre  were  obtained  from  ]\Iammoth 
Russian  sunflowers  at  the  Manitoba  farm,  while  in  the  Northwest  Territories  this 
variety  sown  May  22  was  frozen  September  17  and  did  not  mature. 

Rape. — The  results  of  growing  rape  and  wheat  in  a  mixture  have  been  given  above 
under  wheat.  In  the  Northwest  Territories  Dwarf  Essex,  Broad  Leafed,  and  Dwarf 
Victoria  yielded  over  41,  41,  and  31  tons  per  acre,  respectivel}»!  In  British  Columbia 
Dwarf  Essex  was  a  failure. 

Miscellaneous. — A  num]:)er  of  experiments  in  addition  to  those  already  mentioned  are 
reported  by  the  Central  farm.  In  a  test  with  mixed  roots  and  mixed  roots  and  vegeta- 
bles the  largest  yield  was  obtained  from  a  mixture  of  mangels,  carrots,  and  turnips,  and 
the  smallest  yield  from  a  mixture  of  carrots,  cabbages,  and  tomatoes.  A  report  on  the 
influence  of  previous  crops  on  growing  grain  shows  that  oats  and  barley  gave  the 
best  yield  after  horse  beans,  as  compared  with  flax,  grain,  and  soy  beans.     Clover  aa 
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a  green  manure  for  oats  increased  the  yield  of  grain  nearly  10  per  cent  and  the  yield 
of  straw  over  35  per  cent.  In  the  case  of  corn  the  clover  plats  gave  an  increase  of  40 
per  cent  in  yield  of  green  fodder,  and  with  potatoes  the  increase  in  yield  was  more 
than  8  per  cent.  Among  different  applications  of  fertilizers,  400  lbs.  of  Thomas  slag 
per  acre  was  most  effective  on  clover  and  also  produced  the  largest  yield  of  hay  from 
awnless  brome  grass.  Special  fertilizer  experiments  have  been  in  progress  at  Ottawa 
for  12  years  with  21  different  applications,  including  barnyard  manure  and  commer- 
cial fertilizers.  The  crojjs  grown  in  this  connection  are  wheat,  oats,  barley,  corn, 
mangels,  and  turnips.  The  results  for  the  season  and  the  average  results  for  the 
entire  period  are  shown  in  tables.  It  was  found  in  these  experiments  that  fresh 
Ijarnyard  manure  has  an  equal  crop-producing  power  to  rotted  manure.  It  has  been 
shown  that  fresh  manure  loses  al)Out  60  per  cent  of  its  weight  while  rotting.  These 
experiments  further  indicate  that  untreated  mineral  phosphate  and  sulphate  of  iron 
are  of  no  value  as  fertilizers.  Common  salt  proved  a  valuable  fertilizer  for  barley, 
])ut  was  much  less  effective  when  ai)plied  to  spring  wheat  and  oats.  Gypsum  was  of 
some  value  as  a  fertilizer  for  barley  but  of  very  little  service  for  wheat  or  oats. 

The  yields  of  clover  and  alfalfa  from  2  and  4  cuttings  were  compared,  and  the 
composition  of  the  different  cuttings  determined.  Four  cuttings  of  clover  produced 
258  lbs.  of  dry  matter  or  104  lbs.  of  crude  protein  more  per  acre  than  2  cuttings. 
The  difference  in  weight  of  crop  per  acre  was  2,065  lbs.  In  the  case  of  alfalfa  4  cut- 
tings produced  61  lbs.  more  of  crude  protein  per  acre  than  2  cuttings,  but  the  weight 
of  dry  matter  per  acre  was  in  favor  of  2  cuttings  by  48  lbs.  The  difference  in  weight 
of  crop  per  acre  was  1,210  lbs.  in  favor  of  4  cuttings. 

Analyses  of  clover,  clover  silage,  corn,  and  corn  silage  are  given,  the  silage  being 
taken  from  different  parts  of  the  silo.  The  results  with  clover  "point  to  a  greater 
degree  of  fermentation  ami  consequently  greater  loss  of  feeding  elements  in  the 
center  than  at  the  bottom  of  the  silo.  Weight  for  weight,  this  silage  is  not  of  an 
equal  feeding  value  with  clover. ' ' 

In  rotation  experiments  in  Manitoba  now  in  progress  for  3  years,  it  was  found  that 
annual  leguminous  crops  were  a  more  effective  green  manure  than  red  clover. 

The  itemized  cost  of  growing  oats,  barley,  peas,  clover  hay,  corn,  mangels,  turnips, 
carrots,  sugar  beets,  rape,  and  pumpkins,  and  of  making  clover  silage  is  reported. 

Cooperative  experiments  in  agriculture  {Ontario  Agi\  and  Expt.  Union  Rpt. 
190],  j)p.  9~:,'4). — This  report  on  the  cooperative  experimental  work  of  the  Agricul- 
tural and  Experimental  Union  of  Ontario  was  presented  at  the  twenty-third  annual 
meeting  of  the  organization.  The  results  with  grain,  root,  and  forage  crops  for  1901 
are  shown  in  brief  tabular  statements,  and  the  results  for  several  years  for  each  par- 
ticular crop  are  briefly  considered.  In  addition  to  the  report  a  discussion  on  the 
work  of  the  members  is  given.  The  varieties  giving  the  best  yields  in  1901  were 
Siberian  oats,  Manshury  barley.  Black  Hulless  barley.  Goose  wheat,  Japanese  buck- 
wheat. Early  Britain  peas.  Early  Yellow  soy  bean.  North  Star  Yellow  Dent  corn, 
and  Dawson  Golden  Chaff  winter  wheat. 

Report  of  the  agriculturists,  AV.  P.  Brooks  and  H.  M.  Thomson  {Massachusetls 
Sla.  Pqtt.  1901,  pp.  1 1-56) .—This  report  presents  the  results  for  1901  of  fertilizer,  soil, 
and  variety  tests,  with  different  field  and  garden  crops,  in  progress  for  a  series  of 
years.     (E.  S.  R.,  13,  p.  332). 

In  the  comparison  of  barnyard  manure,  nitrate  of  soda,  dried  blood,  and  sulphate 
of  ammonia  as  sources  of  nitrogen,  soy  beans  were  grown  in  1901,  the  yields  obtained 
ranking  the  different  fertilizers  in  the  order  mentioned.  The  average  results  since 
1890,  with  a  variety  of  crops,  place  them  in  the  following  order:  Nitrate  of  soda, 
barnyard  manure,  sulphate  of  ammonia,  and  dried  blood. 

Common  red  clover.  Mammoth  red  clover,  alsike  clover,  and  cabbage  were  grown 
this  season  in  the  muriate  and  high-grade  sulphate  of  potash  tests.  The  best  yields 
of  hay  were  with  the  sulphate,  and  the  average  results  for  several  years  also  favor 
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the  use  of  this  form  for  clovers.  The  difference  in  its  favor  appeared  to  be  greater  in 
proportion  as  the  rainfall  was  abundant.  The  yield  of  cabbage  was  33,680  lbs.  per 
acre  on  the  muriate  plats  and  30,600  lbs.  on  the  sulphate  plats. 

The  results  with  garden  crops  were  similar  to  the  average  results  of  previous  years. 
Regarding  the  effectiveness  of  nitrate  of  soda  as  100  per  cent,  dried  blood  and  sul- 
phate of  ammonia  stood  at  92.7  and  54.8  per  cent,  respectively,  for  the  early  crops 
(including  onions,  lettuce,  beets,  peas,  and  strawberries),  and  at  98.7  and  77.5  per 
cent,  respectively,  for  the  late  crops  (including  cabbage,  turnips,  and  celery).  A 
comparison  of  muriate  and  sulphate  of  potash  for  these  crops  was  in  favor  of  the 
sulphate  for  the  early  and  the  muriate  for  the  late  crops. 

The  different  phosphates  ai)plied  on  the  basis  of  equal  cost  ranked  in  relative  value 
as  follows:  Phosphatic  slag,  South  Carolina  rock,  Mona  guano,  dissolved  boneblack, 
Florida  rock  jihosphate.     Oats  were  grown  in  connection  with  this  test  in  1901. 

In  the  test  of  different  phosiahates  used  on  the  basis  of  equal  (luantities  of  "actual " 
phosphoric  acid,  continued  for  several  years,  the  results  in  1901  with  onions  showed 
them  to  rank  in  the  following  order:  Raw  bone,  phosphatic  slag,  South  Carolina 
rock,  apatite,  dissolved  bone  meal,  dissolved  boneblack,  Tennessee  phosphate, 
acid  phosphate,  steamed  bone  meal,  Florida  i^hosphate.  The  results  confirmed  the 
conclusions  of  the  previous  year. 

Different  potash  salts  were  compared  as  fertilizers  for  wheat  and  corn,  l)ut  the 
results  were  inconclusive.  The  authors  call  attention  to  the  proportionately  large 
yields  ol)tained  from  the  use  of  muriate  and  nitrate  of  potash.  Good  yields  were 
obtained  from  the  use  of  carbonate  and  silicate  of  potash,  which  is  considered  as 
indicating  a  high  grade  of  availability  for  these  forms. 

The  aggregate  yields  per  acre  of  the  varieties  of  silage  corn  grown  in  the  test  with 
potash  salts  were  as  follows:  Eureka,  47,960  lbs.;  Boston  Market,  38,200  lbs.;  Learning 
Field,  34,520  lbs.,  and  Rural  Thoroughbred,  36,150  lbs.  The  characters  of  the  differ- 
ent varieties  are  briefly  noted.  In  actual  food  value  ensilage  from  Leaming  Field 
was  superior.  The  disadvantages  of  growing  excessively  late  varieties  of  ensilage 
corn  are  enumerated. 

Soil  tests  were  continued  this  year  with  grass  and  onions.  In  the  tests  with  grass 
nitrate  of  soda  alone  gave  a  considerable  increase  in  crop,  but  much  the  best  yield 
was  obtained  where  it  M'as  applied  with  potash  and  dissolved  l)onel)lack.  The 
results  also  show  a  close  dependence  of  clover  upon  a  liberal  supply  of  potash,  and 
establish  the  possibility  of  growing  profitable  hay  crops  with  the  use  of  fertilizers 
only.  It  is  further  concluded  that  for  grass  mixtures  containing  clover  a  combina- 
tion of  potash  and  an  available  phosphate  is  a  profitable  application.  The  results  of 
the  tests  with  onions  were  exactly  similar  in  kind  to  those  of  the  previous  year,  but 
the  yield  on  the  limed  soil  showed  a  falling  off.  The  need  of  lime  w-as  shown 
where  muriate  of  ])otash  and  nitrate  of  soda  were  applied  and  where  muriate  of 
potash  was  used  akme.  Dissolved  boneblack  contains  a  considerable  proportion 
of  land  plaster,  and  where  this  substance  was  used  the  need  of  lime  was  not  so 
apparent.  As  in  the  previous  year,  the  use  of  dissolved  boneblack  greatly  pro- 
moted the  perfect  ripening  of  the  crop,  and  the  use  of  either  this  or  acid  phosphate 
is  recommended  for  soils  on  which  onions  failed  to  ripen  properly.  Potash  in  com- 
bination with  lime  gave  a  much  better  crop  than  either  of  the  other  fertilizers  alone 
under  smiilar  conditions. 

Experiments  have  been  in  progress  since  1890  to  illustrate  the  relative  -s-alue  of 
applying  manure  alone  and  with  potash.  Where  manure  alone  was  used,  6  cords  per 
acre  were  applied,  and  where  used  in  conjunction  with  potash,  the  application  con- 
sisted of  4  cords  of  manure  and  160  lbs.  of  potash  per  acre.  This  season  these  appli- 
cations produced  corn  crops  practically  equal  in  value,  while  the  hay  crops  were 
slightly  larger  on  the  manured  plats,  but  the  increase,  as  compared  with  the  manure 
and  potash  plat,  was  produced  at  a  cost  greater  than  its  value.     The  plats  on  which 
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a  special  corn  fertilizer  is  compared  with  an  application  richer  in  potash  were  in 
grass  during  the  last  season.  Considering  the  results  obtained  up  to  date,  "it  is 
anticipated  that  the  superiority  of  the  mixture  of  fertilizers  containing  the  larger 
quantity  of  potash  will  become  more  evident  from  year  to  year." 

The  experiment  in  manuring  grass  lands  in  rotation  with  wood  ashes,  ground  bone 
and  muriate  of  pota,sh,  and  barnyard  manure  was  continued  upon  the  same  basis  as 
in  the  previous  year.  The  yields  for  the  season  ranged  from  al)outo4  to  3|  tons  of 
I  lay  per  acre.  These  yields,  as  well  as  the  average  yields  for  the  entire  series  of 
years,  were  decidedly  profitable. 

An  application  of  150  lbs.  of  nitrate  of  soda  per  acre  on  Kentucky  blue  grass  and 
timothy  sod  increased  the  yield  of  rowen  571  and  259  lbs.  per  acre,  respectively.  The 
cost  of  increase  was  i  ct.  per  pound  for  the  Kentucky  blue  grass  and  1^  cts.  per 
])ound  for  the  timothy.  These  results  showed  a  profit  only  in  the  case  of  the  Kentucky 
blue  grass. 

Tlie  experiment  in  hauling  barnyar<l  manure  and  spreading  it  in  autumn  or  winter, 
and  in  hauling  it  at  that  time  into  large  piles  to  be  scattered  inunediately  l)efore 
])lowing  in  tlie  spring  was  continued,  and  the  results  indicated  that  on  lands  sloping 
moderately,  the  spring  application  is  preferable. 

Culture  tests  with  alfalfa  are  reported.  The  yields  were  small  and  the  authors 
believe  its  success  doubtful  on  the  average  soils  of  the  State. 

Mand  Wonder  forage  crop  and  Brazilian  millet  appeared  identical  in  every  way 
with  Pearl  millet. 

Stock  ranges  of  northwestern  California,  J.  B.  Davy  (  U.  *S'.  Dept.  Acjr., 
Bureau  of  Phiid  Induslry  Bid.  12,  pp.  81,  pis.  8,  figs.  4,  maps  3).- — This  bulletin  con- 
tains an  account  of  northwestern  California,  its  physiography  and  climate,  and 
especially  its  forage  conditions.  For  the  purpose  of  discussion  the  region  is  divided 
into  the  interior  plateau  region,  the  coast  bluff  belt,  and  the  redwood  belt,  and  each 
division  is  treated  separately. 

Brief  discussions  are  given  on  the  temperature,- water  supply,  soils,  and  agricul- 
tural products  of  the  interior  plateau  region,  including  the  mountain  valleys  and 
upland  ranges,  the  open  summer  or  annual  ranges,  the  prairies,  the  woodland  or 
winter  range,  the  chajiarral,  and  sul)ali)ine  meadows.  The  forage  plants  occurring 
under  these  different  conditions  are  enumerated  and  their  value  noted.  The  preva- 
lent weeds  occurring  throughout  the  region  are  also  discussed.  About  50  years  ago, 
when  the  Sherwood  Valley  was  first  settled,  Danthonia  californrca,  was  the  favorite, 
most  nutritious,  and  most  abundant  forage  plant.  At  present  it  is  scarce.  Bromtis 
racemosus  commutatus,  B.  hordeaceus  glahrescens,  and  Holcus  lanaitis  have  become 
naturalized  and  prevail  in  place  of  the  former  native  plants.  Other  naturalized 
species,  but  less  common  than  those  mentioned,  are  soft  chess  {Bromus  hordeaceus), 
silvery  hair  grass  {Aira  caryophyUea) ,  small  barley  grass  {Hordeum  maritimum  gusso- 
neanmn),  and  rat-tail  fescue  {Festuca  myuros  c'diata  and  F.  myuros  sduroldes).  Bron- 
cho grass  {Bromus  viaximus  gussoni) ,  which  is  occasionally  found,  is  considered  of  no 
value  and  as  being  a  troublesome  weed.  Redtop  {Agrostls  alba)  and  timothy  {PIdeum 
/iratense),  introduced  as  forage  plants,  have  almost  entirely  disappeared  from  the 
wild  meadows  and  pastures  of  the  mountain  valleys.  The  native  grasses  found  in 
the  meadows  are  tufted  hair  grass  {Deschampsia  csespliosa),  slender  hair  grass  {D. 
elongata),  agrostis  {A.  exarata  micropliylla) ,  meadow  barley  grass  {Hordeum  nodosum), 
danthonia  {Danthonia  calif  arnica),  prairie  June  grass  {Kosleria  cristata),  and  Cali- 
fornia fescue  {Festuca  calif omica).  Blue  canary  grass  {Phalaris  amcthystina)  is  found 
along  the  edge  of  the  redwood  forests,  and  a  species  of  Pleuropogon,  Panicidaria 
fluitans,  and  slough  grass  {Bechnannia  erucseformis)  are  found  in  the  streams  and 
swamps.  Of  the  native  clovers,  Trifolium  dichotomum,  T.  microdon,  T.  barbigerum, 
T.  bifidum  decipiens,  T.  microcephalum,  T.  wormskjoldvi,  T.  variegatum,  and  T.  iriden- 
tatum  are  quite  common,  while  T.  depauperatum  and  T.  longipes  occur  only  sx)aringly. 
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Bull  clover  (T.  ^normsJcjoldii),  the  most  valuable  among  them  as  a  forage  plant,  is 
also  used  as  food  by  the  Indians. 

In  the  Sherwood  Valley  about  3  tons  of  hay  per  acre  is  considered  an  average  yield, 
and  it  is  estimated  that  about  50  head  of  cattle  can  usually  be  pastured  for  about  5 
months  on  100  acres  of  valley  pasture.  In  the  recommendations  for  the  improve- 
ment of  pasture  and  meadow  the  author  mentions  the  following  species  as  most 
likely  to  be  successful:  Orchard  grass  {Dadylis  glomeratn),  reed  fescue  {Festuca  arun- 
dinacea) ,  many-tiowered  millet  grass  ( Oryzopsis  iniliacea) ,  tall  oat  grass  {Arrhenatherum 
elatius),  awnless  brome  grass  {Bromiis  inermis),  red  fescue  {Festuca  rubra),  rescue 
grass  {Brovius  uAlldenoim) ,  timothy  {Phleum  pratense),  meadow  foxtail  {Alopecurus 
pratensw),  creeping  bent  or  florin  {Agrostis  aJbn  stolonifera) ,  Italian  ray  grass  {Lolium 
italicum),  red  clover  ( TrifoUurn pratense) ,  perennial  white  clover  ( T.  repeus),  and  alsike 
clover  (T.  hybridum). 

On  the  open  summer  or  annual  ranges  which  occupy  the  slopes  and  summits  of  the 
plateau  ridges  and  mountains,  rat-tail  fescue,  small  barley  grass,  and  soft  chess  were 
found  prevalent.  In  addition  to  these  grasses  alfilerilla  and  wild  clovers  chiefly  com- 
pose the  range  feed.  The  only  perennial  grasses  found  on  dry  open  hillsides  were 
Lemmon  bunch  grass  {Stipa  lemmoni),  California  melic  grass  {Melica  calif ornica),  a 
variety  of  red  fescue  {Festuca  rubra),  a  variety  of  sheep  fescue  {F.  ovina),  danthonia 
{Dantlionia  calif  ornica),  Sitaynon  vUlosum,  Elymus  angustifoUus,  and  one  or  two  species 
of  Poa.  In  describing  the  woodland  or  winter  range  the  prevalent  trees,  underbrush, 
and  herbaceous  plants  are  enumerated,  and  orchard  grass,  tall  oat  grass,  wood 
meadow  grass  {Poanernoralis),  and  reed  fescue  { Festuca  arundinacea)  are  recommended 
for  trial.  In  the  chaparral  or  low  thickets  covering  dry,  stony  ground  Melica  califor- 
nica,  M.  harfordU,  Stipa  lemmoni,  Sltanion  midtisetum,  S.  planifolium,  Elymus  glaucus, 
Bromus  carinatus,  and  species  of  Poa  and  Festuca  are  the  most  common.  The  forage 
plants  other  than  grasses  occurring  in  these  places  are  Lotus  americanus  and  Ceanothus 
integerrimus.  Judging  from  the  plants  growing  in  protected  places  the  author  con- 
cludes that  the  isrimitive  forage' plants  were  the  bunch  grasses  comprising  Dantho- 
nias,  Stipas,  Melicas,  Poas,  and  iierennial  Festucas,  with  annual  and  perennial 
clovers,  wild  jiea  vines,  and  wild  sunflowers. 

The  discussion  of  the  coast  bluff  l)elt  treats  of  the  mesa  lands,  white-ash  prairies, 
bottom  lands,  and  sand  dunes  separately,  and  mentions  the  most  important  species 
of  plants  represented  in  the  flora  of  each  region.  The  subject  of  sand-binding 
plants  is  discussed  at  some  length. 

In  the  redwood  belt  the  grasses  are  reported  as  scarce  and  the  few  common  species 
are  Bromus  Isevipes,  Melica  bromoides,  Savastana  macrophylla,  Trisetum  canescens,  and 
Deschampsia  elmigata. 

In  addition  to  notes  on  jioisonous  plants  and  fungus  parasites,  the  following  fodder 
crops  cultivated  in  northwestern  California  are  described:  Beach  grass  {Ammoplnla 
arenaria),  bur  clover  {Medicago  denticulata) ,  black  medic  {M.  Inpxdina),  blue  grama 
{Bouteloua  oUgostachya),  buffalo  grass  {Bidbilis  dactyloides) ,  California  lotus  or 
Dakota  vetch  {Lotus  americanus  or  Hosackia  purshiana) ,  creeping  bent  {Agrostis  alba 
stolonifera),  diss  {Ampelodesmos  tenax) ,  field  peas  {Pisum  arvense),  hard  fescue  {Fes- 
tuca duriuscida) ,  Johnson  grass  {Andropogon  sorghum  halepensis),  hairy  vetch  {Vicia 
villosa),  knot  grass  {Paspalum  distichura) ,  meadow  foxtail  {Alopecurus  pratensis), 
orchard  grass  {Dactylis  glomerata),  ray  grass  {Lolium  spp. ),  Italian  ray  grass  (X. 
italicum),  English  perennial  ray  grass  {L.  j)erenne),  AustraHan  ray  grass  {L.  perenne 
tenue),  many-flowered  ray  grass  {L.  multiflorum) ,  red  clover  {Trifolium  pratense), 
red  fescue  { Festuca  rubra) ,  redtop  {Agrostis  alba),  reed  fescue  {Festuca  arundinacea) , 
sheep  fescue  {F.  ovina),  awnless  brome  grass  {Brormis  inermis),  tall  oat  grass 
{Arrhenathei-um  elatius),  timothy  {Phleum  pratense),  vetch  {Vicia  saliva),  and  Avhite 
clover  {Trifolium  repens). 

Forage  conditions  on  the  northern  border  of  the  Great  Basin,  D.  Griffiths 
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{IJ.  S'.  Dtpt.  Agr.,  Bureau  of  Plant  Industry  Bui.  15,  pp.  GO,  ph.  IG,  map  1). — This 
hulletin  is  a  report  ui>on  investigations  made  in  1901  in  the  region  l^etween  Winne- 
inui'ca,  Nov.,  and  Ontario,  Oreg.  A  description  of  the  region  is  given  and  the  pre- 
cipitation for  1900  and  1901  recorded.  The  soils  of  the  section  are  briefly  discussed 
and  50  soil  samples  taken  at  different  places  are  described.  Partial  analyses  of  these 
soil  samples  furnished  by  the  Bureau  of  Soils  of  this  Department  are  tabulated. 

Grease  wood  {Sarcobatus  vermiculaius)  and  alkali  saccaton  {Sjwroholus  airoides) 
were  found  growing  on  soils  containing  4  and  i^  per  cent  of  soluble  white  alkali,  and 
salt  grass  {Distichlis  spicata)  on  soils  with  3  per  cent  of  soluble  black  alkali.  Utah 
saltbush  {Atriplex  truncata.),  small  cord  grass  {Spartina  gracilis),  alkali  grass  {Pucci- 
ncllia  airoides),  and  prairie  bulrush  {Scirpus  campestris)  grew  on  land  containing  from 
0.50  to  0.70  per  cent  of  black  alkali.  The  growth  of  black  sage  {Artemisia  tridentata) 
is  considered  an  indication  of  good  soil. 

The  metho<l  of  handling  stock  on  the  ranges  of  that  region  and  the  condition  of 
the  ranges  are  discussed  at  some  length.  The  species  of  grasses  considered  as  fur- 
nishing tlie  largest  quantity  of  feed  are  Buckley  blue  grass  {Poa  buckleyiana), 
Wheeler  blue  grass  (P.  wheeleri),  and  bunch  wheat  grass  {Agropyron  spicatum). 
Black  sage,  grease  wood,  spiny  saltbush  [Atriplex  confertifolia),  and  hop  sage 
{Grayia  spinosa)  are  not  eaten  enough  by  stock  to  be  injured  by  overstocking,  but 
red  sage  (Kochia  americana) ,  bud  sage  (Artemisia  spinescens) ,  and  white  sage  {Eurotia 
lauata)  suffer  considerably  from  this  cause.  It  was  noticed  how  overstocking  injures 
the  open  grassy  areas  by  exposing  the  roots  of  the  grasses  to  the  sun  and  by  facilitat- 
ing the  loss  of  moisture  from  the  unprotected  soil.  Several  areas  of  jiure  sheep  fescue 
{Fesluca  ovina)  from  3  to  60  acres  in  extent  were  found  completely  ruined,  and  the 
author  concludes  from  his  observations  that  the  process  of  recuperation  will  be 
exceedingly  slow.  It  was  observed  that  cinquefoil  (Dasiphora  fruticosa),  willows, 
poplar  [Popidus  tremuloides),  wild  choke  cherry  {Primus  emarginatus),  and  Indian 
currant  {Symphoricarpos  oreophilus)  furnish  an  important  part  of  the  forage  supply. 

The  hay  crops  of  the  region  are  discussed  and  the  methods  of  handling  hay  on  a 
large  scale  are  described.  The  grasses  considered  the  best  native  hay  crops  of  the 
region  are  wild  wheat  or  blue  stem  {Elymus  triticoides)  and  bunch  blue  grass  {Poa 
laevigata).  The  following  forage  plants  were  common  on  some  of  the  hay  land  areas: 
Sedges  ( Carex  lanuginosa,  C.  douglasii,  and  C.  nebraskensis) ,  salt  grass  {Distichlis  spicata), 
redtop  {Agrostis  alba),  alkali  saccaton  {Sporobolus  airoides),  squirrel  tail  {liordeum 
jidj(dum),  wild  barley  {Hordeum  nodosum),  orchard  barley  {Sitanion  longifolium), 
wild  wheat  {Elymus  triticoides),  giant  rye  grass  {E.  condensatus) ,  slender  wheat  grass 
{Agropyron  tenerum),  bunch  blue  grass  {Poa  Ixvigcda),  steel  grass  {Sporobolus  dcpau- 
pcrutns) ,  slough  grass  {Beckmannia,  erucieformis),  heard  grass  { Polyj}ogon  monspeliensis) , 
creeping  spike-rush  {Eleocharis  palustris),  rush  {Juncus  balticus),  prairie  bulrush 
{Scirpus  campestris),  tule  {S.  lacustris),  clover  {Trifolium  involucratum) ,  seaside  arrow 
grass  (  Triglochin  maritima) ,  and  cat-tail  (  Typlia  latifolia).  The  successful  introduction 
of  redtop  and  timothy  into  the  region  is  reported.  Psoralea purshii,  Dalea  kingii,  Tetra- 
dymia  comosa,  and  moss  are  briefly  considered  for  their  value  as  sand-binding  plants. 

Lists  of  the  more  common  weeds  and  the  more  important  native  forage  plants, 
together  with  brief  descriptions  of  their  habits  and  distribution,  are  given.  The 
poisoning  of  stock  due  to  eating  larkspur  and  wild  parsnip  is  also  noted. 

Experiments  in  range  improvement  in  central  Texas,  H.  L.  Bentley  (  U.  S. 
Dej)t.  Agr.,  Bureau  of  Plant  Industry  Bui.  13,  pp.  72,  pis.  2,  figs.  (?).— The  work  and 
results  of  experimental  range  improvement  in  central  Texas,  carried  on  for  3  suc- 
cessive years,  are  reported  at  some  length.  The  history  of  each  year's  work  is 
reviewed  separately.  The  experiments  were  conducted  on  a  section  of  land  divided 
into  a  number  of  portions,  each  portion  receiving  a  different  treatment.  Plat  tests 
with  grasses  and  forage  crops  were  made  in  a  grass  garden  in  connection  with  this 
work. 
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From  the  first  year's  work  it  was  concluded  that  cuhivating  pastures  with  disk  and 
iron-tooth  harrows,  especially  in  the  semiarid  regions  of  the  State,  was  profitable, 
and  that  pastures  in  that  region  should  be  rested  during  the  seasons  when  the  grass 
seeds  mature  and  fall  to  the  ground.  These  conclusions  were  confirmed  Ijy  later 
results. 

The  outcome  of  the  second  year's  work  demonstrated  the  availability  of  alfalfa, 
sulla,  sainfoin,  vetches,  several  varieties  of  cowpeas,  velvet  bean,  soy  bean,  teosinte, 
and  several  varieties  of  sorghum  for  annual  or  temporary  pastures  and  for  hay  pur- 
poses. The  results  further  showed  that  the  seeds  of  grama  and  mescjuite  grasses  and 
of  wild  timothy,  cotton  top,  Canadian  rye,  and  everlasting  grass  can  be  utilized  to 
good  advantage  for  permanent  pasture  purposes.  In  addition  to  the  above  results 
it  was  also  definitely  shown  that  the  ranges  may  be  improved  by  judicious  resting  of 
the  pastures,  cultivating  the  sod,  and  sowing  the  seeds  of  hardy  native  and  improved 
grasses. 

During  the  third  year  from  80  to  85  head  of  mixed  cattle  were  pastured  on  the 
land.  This  was  about  one  head  to  every  7^  acres,  as  compared  with  a  capacity  as 
estimated  by  experts  of  one  head  to  every  16  acres  at  the  time  the  experiments  were 
begun.  All  the  pastures  were  not  grazed  at  the  same  time,  as  each  portion  of  the 
pasture  land  was  given  periods  of  rest  in  regular  succession.  During  these  resting 
periods  the  different  pastures  carried  double  the  number  of  stock  recommended. 
"As  one  result  of  this  systematic  resting,  the  grasses  in  each  pasture  were,  to  a  greater 
or  less  extent,  permitted  to  mature  seeds,  which,  falling  to  the  ground,  increased 
the  number  of  grass  I'oots  and  in  that  way  added  materially  to  the  capacity  of  the 
range  for  supporting  stock." 

The  author  l)elieves  that  the  sustaining  capacity  of  the  range  can  be  increased  in 
connection  with  pasturing  stock  provided  the  number  of  cattle  is  never  too  large  and 
each  i)art  of  the  range  is  given  its  regular  period  of  rest.  "It  was  practicaljle  Ajiril 
1,  1901,  to  jjlace  as  many  as  100  head  of  mixed  cattle  on  the  640  acres  included  in 
the  grass  and  forage  plant  station  near  Abilene,  and  hold  them  thereon  during  the  suc- 
ceeding 12  months  without  giving  them  other  feed  than  they  could  get  for  them- 
seh^es.  But  that  could  not  be  done  with  the  640  acres  thrown  into  one  pasture  and 
the  100  head  of  cattle  allowed  during  the  12  months  to  range  at  will  over  the  entire 
pasture." 

The  cost  of  the  range  improvement  work  did  not  average  25  cents  per  acre  per  year. 
The  author  considers  the  outlay  and  the  resulting  increase  in  pasture  capacity  and 
shows  the  profitableness  of  the  work. 

As  a  result  of  experimental  work  a  list  of  grasses  and  forage  jilants  well  adapted 
to  the  climatic  and  soil  conditions  of  central  Texas  is  given.  Each  .species  is  briefly 
described  and  its  behavior  in  culture  tests  at  the  station  grass  garden  and  elsewhere 
in  that  region  is  reported.  The  list  includes  the  following:  Grasses — barnyard  grass 
{Panicum  crus-(/alU),  Bermuda  grass  {Cynodon  dactylon),  buffalo  grass  {Bulhilis  dac- 
tyloides),  bushy  blue  stem  {Andropogon  nutans),  Colorado  grass  {Panicum  texanum), 
cotton  top  grass  (P.  lachnanthum) ,  crab  grass  (P.  sanytmiale),  curly  mesquite  {Hilaria 
cenchroidcs) ,  everlastmg grass {Eriochloa jnmctata) , gra.nvA grass (  Tripsaeum dadyloides), 
black  grama  { Hilar  la  mutica.) ,  blue  grama  {Bouieloun  oligostachya),  side  oats  grama 
{B.  curtipeiidula),  Johnson  grass  {Andropoyon  halepensis),  knot  grass  [Paspdhim  dis- 
tichum),  little  blue  stem  {Andropoyon  scojxtrius  and  yl.  torreyanus) ,  the  millets,  needle 
grass  {Aristida  fasciculata),  rescue  grass  {Bromus  unioloides),  smooth  brome  grass, 
{Bromus  inermis) ,  the  sorghums,  Texas  blue  grass  {Poa  arachnifera) ,  white  top  grasss 
{Triodia  albescens).,  wild  rye  {Elymus  canadensis),  wild  timothy  {Muhlenbergia  race- 
mosa),  teosinte  {Euchlxna  laxurians),  and  common  oats  and  wheat;  legumes — alfalfa 
or  lucern  {Medicayo  sativa),  Turkestan  alfalfa  {M.  sativa  furkestanica) ,  oasis  alfalfa, 
Florida  beggarweed  {Desmodium  tortuosum),  alsike  clover  {Trifolium.  hyhridum),  bur 
clover  {Medicago  maculata,  M.  denliculata) ,  mammoth  clover  {Trifolium  medium) ^  red 
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i'lo\fr  (7'.  ;>;Yfte»,.s/^') ,  liiisi^ian  red  clover  ( 7'.  pralense  pallida),  Kweet  clover  [Meli- 
lotus  alba),  white  clover  {TrifoUumrepeiis),  cowpea  {Vigna  catjang),  field  pea,  gram 
or  chick  pea  {Cicer  arietinum) ,  Metcalf  bean  {Phastolus  relusiin),  soy  bean  {Glycine 
hispida),  sulla  {Hedysarmn  coronarium.),  velvet  bean  {Mucuna  utilis),  spring  vetch 
{Vicia  saliva),  hairy  vetch  (  I^.  rillosa),  sainfoin  {Onobrychis  sativa) ,  and  peanuts 
{Arachis  liypogaxi). 

Rape,  saltbushes,  sweet  potatoes,  ami  tallow  weed  are  reported  as  having  given 
more  or  less  satisfactory  results. 

Grasses  and  leguminous  crops  for  the  Arkansas  "Valley,  H.  H.  Griffin 
{Colorado  Sla.  Bui.  6S,  pp.  l-ll). — Brief  notes  are  given,  with  cultural  directions,  on 
a  number  of  grasses  and  leguminous  crops  adapted  to  the  Arkansas  Valley.  The 
plants  discussed  are  orchard  grass,  tall  meadow  fescue,  tall  meadow  oat  grass,  Ken- 
tucky blue  grass,  redtop,  timothy,  serradella,  red  clover,  cowpea,  field  jiea,  soy  bean, 
and  liairy  vetch.  Notes  on  when  to  sow  grass  seed  and  on  fall  seeding  of  alfalfa  are 
also  given. 

Grass  seeding  on  irrigated  land,  W.  Jonks  {Ama-.  Ayr.  {mid.  ed.),  fJD  {W02), 
No.  3,  p.  82). — A  brief  note  on -methods  of  sowing  alfalfa,  timothy,  redtoji,  and 
broom  grass  seed  on  irrigated  lands  in  Wyoming. 

Awnless  brome  grass,  J.  Fletcher  {Canada  Expt.  Farms  llj)ls.  1001,  pp.  261, 
262). — The  value  of  the  awnless  brome  grass  (Bromiis  iriermis)  for  the  more  or  less 
arid  regions  of  the  Northwest  is  shown,  and  the  results  of  an  experiment  with  this 
grass  in  the  Calgary  district  are  given.  In  this  experiment  8  acres  were  seeded  with 
this  grass  in  1897,  and  in  1900  the  hay  and  seed  sold  from  this  area  amounted  to 
$413.50. 

Notes  on  summer  forage  crops,  J.  B.  Lindsey  { Massaciiusells  Sta.  Ilpt.  1901,  pp. 
169,  170). — Brief  notes  are  given  on  wheat  and  winter  vetch,  corn  and  cowpeas,  and 
barnyard  millet  as  forage  croi)s.  Pearlier  observations  along  this  line  were  i")ublished 
in  Bulletin  72  of  the  station  (K.  8.  11.,  13,  p.  170). 

Tlie  improvement  of  cereals  during  the  last  ten  years,  N.  H.  Nilsson 
(yv'.  Landt.  Aka<l.  ILnidl.  Tidskr.,  40  {1901),  Xo.  S,  pp.  149-162).— A  historical  sketch 
of  methods  of  seed  improvement  of  cereals,  with  special  reference  to  the  work  done 
in  this  line  by  the  author  at  the  Svali)f  Seed  Improvement  Station  at  Svalof,  Sweden 
I  ]•>.  S.  R.,  13,  p.  814).  Since  1892  the  author  has  followed  pedigree  culture,  i.  e., 
selection  for  propagation  of  individual  parent  plants  possessing  especially  desirable 
characteristics.  Each  year  the  finest  and  most  typically  and  harmonically  developed 
j)lant  is  selected  from  the  pedigree  plat  for  the  mother  plant  to  be  grown  the  follow- 
ing year.  The  seed  of  the  other  plants  in  the  pedigree  plats  is  sown  in  the  so-called 
control  plats,  where  the  variety  is  examined  qualitatively  and  its  cultural  value 
determined  in  a  preliminary  manner.  If  the  variety  proves  promising,  it  is  grown 
in  such  quantities  as  to  permit  of  careful  comparative  tests  on  a  large  scale,  and  if 
these  also  give  good  results,  it  is  handed  over  to  a  private  company  for  a  more 
extended  culture  and  its  consequent  disposal  to  farmers.  In  these  culture  tests  the 
variety  is  watched  closely,  so  that  only  fixed  and  really  superior  varieties  are  sent  out. 
In  the  years  that  have  passed  since  this  method  of  seed  improvement  was  adopted 
by  the  Svalof  station  the  following  17  new  varieties  of  cereals  and  legumes  have  been 
bred  by  the  station  and  given  to  the  seed  trade:  Svalof  Top  Squarehead  wheat,  Svalof 
Grenadier  wheat,  Svalof-  Princess  barley,  Svalof  Swan  Neck  barley,  Svalof  Extra 
Sijuarehead  wheat,  Svalof  Black  Bell  oats,  Svalof  Black  Grand  Mogul  oats,  Svalof 
Whiting  oats,  Svalof  Improved  Sweet  vetch,  Svalof  Improved  Gray  vetch,  Svalof 
White  Round  vetch,  Svalof  Spring  Pearl  wheat,  Svalof  "Gute"  barley,  Svalof  Giant 
Six-rowed  barley,  Svalof  Hannchen  barley,  Svalof  "Ris"  wheat,  and  Svalof  "Bore" 
wheat.  These  are  all  fixed  and  characteristic  varieties,  and  several  of  them  have 
found  general  distribution  among  Swedish  farmers  and  have  proved  as  valuable  as 
expected.  In  addition,  several  hundred  new  varieties  bred  at  Svalof  are  still  under 
trial,  and  many  of  them  are  very  promising. 
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The  author  maintains  that  the  older,  so-called  methodical  system  of  i)lant  breeding 
has  not  and  can  not  accomplish  what  has  been  expected  of  it.  Selection  in  groups, 
no  matter  if  regulated  by  the  most  exact  methods,  can  but  rarely  lead  to  fixed  char- 
acteristics, i.  e.,  to  true  improvement,  and  never  to  well-characterized,  wholly  new 
varieties.  The  breeding  of  agricultural  plants  must  be  built  on  nature's  own  laws  of 
heredity  and  variation,  which,  among  other  things,  point  to  the  single  living  plant 
individual  as  the  only  true  unit  with  which  we  have  to  reckon  and  to  work.  The 
work  of  plant  breeding  must  be  planned  in  a  scientific  manner  and  be  founded  on 
purely  botanical  characteristics,  wliich,  on  the  one  hand,  constitute  the  most  certain 
guides  to  the  detection  of  essential  and  hereditary  qualities  in  the  mother  plants,  and, 
on  the  other  hand,  endow  the  new  varieties  thus  bred  with  the  dignity  of  independ- 
ent botanical  species,  raised  above  a  modifying  influence  of  changing  conditions  of 
climate  and  soil.  Special,  well-equipped,  scientific,  and  practical  institutions  are 
required  for  the  advancement  of  agricultural  plant  pi'oduction,  which,  taking  the 
existing  crops  of  the  country  or  of  a  geograj^hical  plant  zone  as  a  basis,  must  breed 
new,  improved  races  adapted  to  the  needs  of  the  different  regions  and  different 
requirements.  The  work  of  maintaining  the  standard  of  these  varieties  by  means  of 
systematic  selection  falls  to  the  farmer  and  the  seedsman. — f.  w.  w<ill. 

Types  of  green  and  yellow  rye  and  dark  and  light  colored  Squarehead 
wheat  grown  under  fi.eld  conditions,  M.  Fischer  ( Filhlinf/'s  Landw.  Zig.,  50  (1901), 
Nos.  19,  pp.  684-692;.  SO,  jjp.  7-27-734;  ahs.  in  Centbl.  Ayr.  Chem.,  SI  {1902),  No.  4,  P- 
S58). — A  difference  in  the  development  of  the  plants  from  green  and  yellow  grains 
of  rye  was  plainly  shown,  although  the  seed  was  of  a  common  origin.  The  plants 
resulting  from  the  yellow  grains  required,  in  addition  to  an  application  of  nitroge- 
nous fertilizers  given  in  the  fall,  a  heavier  application  of  phosphoric  acid  than  the 
plants  grown  from  the  green-colored  seed.  The  special  characteristic  of  the  plants 
from  the  green  grains  was  their  greater  hardiness.  In  the  test  with  breeding  types 
of  Squarehead  wheat  the  dark-colored  seed  i-epresented  the  hard  and  glass\^  grains, 
and  the  light-colored  seed  the  soft  and  mealy  wheat.  The  principal  result  from  this 
test  was  that  the  plants  from  the  light-colored  grains  showed  the  greatest  hardiness. 

Alfalfa  pasture  in  Argentina,  B.  W.  Snow  {Amer.  Agr.{mid.  ed.),  69  {1902),  No. 
3,  p.  82). — A  brief  description  of  alfalfa  pasture  in  Argentina,  and  a  comparison  of 
the  results  with  pasturing  on  native  grasses.  It  is  stated  that  over  4  acres  of  natural 
jiasture  are  reijuired  to  sustain  one  animal,  while  less  than  1  acre  of  alfalfa  pasture 
produces  the  same  result. 

Breeding  pure  forms  of  Bohemian  barley,  J.  Nolo  {Deut.  Landw.  I'resse,  29 
{1902),  Noi^.  28,  pp.  239,  240,  Jigs.  8;  29,  p.  248,  figs.  ^).— This  article  is  a  detailed 
description  of  the  method  of  originating  new  forms  of  barley  as  practiced  in  a  com- 
mercial way. 

Hungarian  and  Virginia  dent  corn  varieties,  L.  Kiessling  {Dent.  Lnndw. 
Presse,  29  {1902),  No.  1.  p.  4). — A  comparison  of  these  varieties  shows  that  Hungarian 
dent  corn  is  earlier  than  the  Virginia,  but  not  so  productive. 

A  chemical  study  of  the  Sea  Island  cotton  seed,  F.  S.  Shiver  {South  Carolina 
Sta.  Ihd.  68,  pp.  90,  fig.  1). — As  distinguished  from  the  Upland  varieties  the  Sea  Island 
cotton  has  a  small  black  seed,  which  is  almost  entirely  denuded  of  lint  in  the  process 
of  ginning.  Two  varieties  of  Sea  Island  cotton  seed  were  studied  extensively  as  to  their 
composition  with  reference  to  fertilizing  and  food  constituents,  and  the  results  com- 
pared with  data  for  Upland  and  Egyptian  seed.  On  an  average  the  seed  of  the  finest 
Sea  Island  cotton  weighed  0.0971  gm.  and  that  of  the  coarsest,  0.0966  gm.  On  an 
average  the  kernels  constituted  59.58  per  cent,  and  the  hulls  40.42  per  cent  of  the 
seed.  Taking  the  average  of  three  mills,  the  yield  of  oil  was  42.6  gal.  per  ton,  or  75.8 
per  cent  of  the  total  oil  present.  At  23.6°  C.  the  refractive  index  of  the  oil  examined 
was  1.4718,  the  saponification  equivalent,  215.  The  average  composition  of  the  seed 
and  its  parts  is  given  as  follows; 
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Average  composition  {food  constituents)  of  Sea  Island  cotton  seed  and  its  products. 


Cotton  sopfl 

Cottoii-seed  kernels 
Cotton-sued  hulls . . 
Cotton-.<eud  linters. 

Cotton-st'ed  lint 

Cotton-seed  meal  . . 


Water. 


Per  cent. 
8.05 
6.47 
10.29 
6.93 
5.91 
9.24 


rrotein. 


Per  cent. 
20. 96 
34. 00 
6.71 
3.88 
2.30 
28.43 


Per  cent. 
19.71 
34.65 
3.04 
2.27 
1.10 
7.86 


Nitrogen 

free 
extract. 


Per  cent. 

31.44 

016.80 

44.73 

11.29 

8.03 

b33.41 


Crude 
fiber. 


Per  cent. 
15. 31 
2.31 
32. 22 
73. 20 
81.04 
15. 92 


Ash. 


Percent. 
4.53 
5.77 
3.01 
2.43 
1.62 
5.14 


n Containing  4.49  pentosan.s. 


!)  Containing  13.08  pentosans. 


The  feeding  value  of  the  seed  i.s  discussed.     The  averages  for  nitrogen  and  ash  con- 
stituents are  given  in  the  following  table: 

Average  composition,  {nitrogen  and  ash  constituents)  of  Sea  Island  cotton  seed  and  its 

products. 


Seed. 

Seed  ker- 
nels. 

Hulls. 

Linters. 

Lint. 

Meal. 

Moii^tviref 

Per  cent. 

8. 050 

4.530 

3. 350 

1. 628 

.080 

1. 360 

.180 

1.540 

1.615 

1.370 

.322 

.657 

.037 

Percent. 

6.470 

5. 770 

5.440 

2.676 

.120 

1.660 

.900 

2. 560 

1. 734 

1.560 

.374 

.905 

.050 

Per  cent. 

10. 290 

3.010 

1.070 

.387 

.0.50 

.330 

.010 

.340 

1.346 

1.090 

.239 

.331 

.051 

Per  cent. 

6.930 

2. 430 

.620 

.198 

Per  cent. 

5.91 

1.62 

.37 

.13 

Per  cent. 
9. 240 

5. 140 

4. 550 

l.:;i94 

.140 

1. 360 

.400 

1 

1.760 

Total  potash            .          

.510 

.57 

1.676 

1.370 

.  212 
.158 
.939 

.17 
.13 

.14 

.346 

.837 

Insoluble  matter 

.063 

n  In  air-dry  material. 

The  difficulty  of  securing  ?11  of  the  phosphoric  acid  present  in  Sea  Island  seed  by- 
ordinary  treatment  with  nitric  and  hydrochloric  acids  indicated  the  presence  of  some 
organic  form  of  phosphorus,  such  as  glycerol-phosphoric  acid  or  lecithin.  A  num- 
ber of  determinations  of  the  latter  substance  were  made,  showing  0.66  per  cent  in 
the  seed  and  0.94  in  the  meal,  an  amount  too  small  to  influence  to  any  appreciable 
extent  the  determination  of  phosphoric  acid.  It  is  concluded  that  part  of  the  latter 
is  in  the  form  of  meta  and  pyro  phosphoric  acid,  as  shown  l)y  Hardin  to  be  the  case  in 
upland  cotton-seed  meal  (E.  S.  K.,4,  p. 901), and  only  a  small  part  in  the  ortho  form. 

Hop  culture  in  Belgium,  L.  Bethune  {Jour.  Soc.  Cent.  Agr.,  Belg.,  49  {1902), 
No.  4,  pp.  147-167). — An  article  discussing  the  condition  of  the  Belgium  hop  industry. 

Potatoes  grown  under  straw  {Amer.  Agr.  [mid.  ed.),  69  {1902),  No.  4,P'  1^4)- — 
A  brief  note  on  how  prize  potatoes  were  grown  by  this  method. 

Report  on  ramie,  E.  Dazey  {Bui.  Agr.  Algerie  et  Tunisle,  8  {1902),  No.  1,  pp. 
24-32). — This  report  treats  of  the  culture  of  ramie  in  Algeria  and  its  preparation  for 
industrial  purposes. 

The  rice  industry  of  Louisiana  and  Texas,  A.  E.  Hebert  ( Tradesman,  46 
{1902),  No.  9  {23.  annual),  pp.  113-11.5,  Jigs.  2)  .—A  general  account  of  the  industry 
in  these  two  States. 

Pennsylvania  sugar  beets  in  1901,  W.  Fre.\r  and  W.  T.  Carter  {rennsylvania 
Sta.  Bui.  59,  2)p.  8). — The  composition  of  31  samples  of  sugar  beets  grown  in  Elk 
County  in  1901  and  the  yields  per  acre  from  22  plats  are  reported.  The  average  per- 
centage of  sugar  in  the  cleaned  and  decrowned  beets  was  16  per  cent  and  the  average 
coefficient  of  purity  83.8  per  cent.  The  average  yield  of  topped  beets  on  22  plats  was 
at  the  rate  of  13.52  tons  per  acre.     The  weather  conditions  were  less  favorable  than 
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usual  to  the  yield  of  ])eets,  but  favored  a  high  sugar  content.     The  manner  of  con- 
ducting the  test  and  the  conditions  connected  with  it  are  described. 

The  sugar-beet  industry,  H.  W.  Wiley  ( Ontario  Agr.  and  Expt.  Union  Rpt.  1901, 
pp.  33-42,  figs.  2). — A  i^aper  on  the  sugar-beet  industry,  presented  at  the  twenty- 
third  annual  meeting  of  the  Ontario  Agricultural  and  Experimental  Union.  A  dis- 
cussion of  the  paper  is  also  given. 

Tlie  influence  of  nitrog-en,  potash,  and  phosphoric  acid  on  the  sugar  beet, 
{Bui.  Assoc.  Chim.  Sucr.  et  Distill.,  19  {1902),  No.  9,  p.  1130).— K  summary  is  given 
of  the  results  of  experiments  by  Wilfarth,  which  lead  to  the  conclusion  that  sugar 
beets  require  a  comjdete  fertilizer  and  that  manuring  with  nitrogenous  fertilizers 
alone  does  not  give  the  good  results  generally  attributed  to  them  in  i)ractice. 

Growing  Sumatra  tobacco  under  shade  in  the  Connecticut  Valley,  M. 
Whitney  (  U.  S.  Dept.  Agr.,  Bureau  of  Soils  Bui.  20,  pp.  31,  ph.  7,  figs.  :i').— This  bul- 
letin cctfitains  a  detailed  statement  of  the  growing  of  Sumatra  tobacco  under  shade  in 
the  Connecticut  Valley  during  the  season  of  1901.  Preparation  of  the  seed  bed, 
selection  of  the  land,  erection  and  cost  of  the  shade,  and  the  cultivation  and  prepa- 
ration of  the  crop  are  described,  and  suggestions  as  to  the  important  points  to  be 
sought  in  the  culture  of  wrapper  leaf  are  given. 

The  area  covered  in  this  work  aggregated  41  acres,  of  which  35.88  acres  were 
Sumatra  and  the  rest  Connecticut  Havana.  The  average  total  cost  of  tlie  shade  per 
acre  was  $286.70.  The  cost  of  fertilizers  ranged  from  $10.51  to  $64  i^er  acre,  with  an 
average  of  $45.31.  The  cost  of  cultivation,  including  the  preparation  of  the  seed  bed 
or  the  purchase  of  the  plants  where  no  seed  bed  was  constructed,  is  estimated  at 
between  |34, 21  and  $73.28  per  acre,  with  an  average  of  $47.94.  The  cost  of  harvest- 
ing, including  the  priming,  stringing,  hanging,  and  taking  down  and  tying  the 
tobacco,  is  estimated  at  an  average  of  $137.93  per  acre.  The  fermentation,  sizing, 
assorting,  and  Ijaling  was  estimated  to  have  cost  an  average  of  $139.29  per  acre. 
"The  total  cost  of  the  crop,  including  the  shade,  fertilizers,  cultivation,  harvesting 
[fermentation,  sizing,  assorting,  and  baling],  as  nearly  as  this  could  be  determined 
from  the  accounts  kept  by  the  farmers  and  by  the  Department  agents,  varied  from 
$613.42  to  $849.55  per  acre,  or  an  average  of  $657.17."  The  total  yield  of  Sumatra 
tobacco  was  51,308  lbs.,  or  an  average  of  1,430  lbs.  of  cured  tobacco  per  acre.  Of 
this  crop  about  71  per  cent  was  wrappers,  16  per  cent  seconds,  and  13  per  cent  trash. 
The  Connecticut  Havana  seed  grown  under  shade  produced  an  average  of  1,367  lbs. 
per  acre.  The  cost  of  Sumatra  tobacco,  barn-cured  and  including  the  whole  cost  of 
the  shade,  fertilizers,  cultivation,  and  harvesting,  is  estimated  at  a  little  over  36  cts. 
per  pound,  or  at  32.2  cts.  per  pound  if  one-fifth  of  the  cost  of  the  framework  is 
charged  against  the  crop.  "The  cost  of  the  finished  product,  including  cost  of  ware- 
house work  and  allowing  for  the  loss  in  this  stage  of  the  work,  is  estimated  at  5I2- 
cts.  per  pound,  including  the  total  cost  of  the  shade,  or  47.6  cts.  per  pound  charging 
one-fifth  only  of  the  cost  of  the  framework."  The  author  assumes  that  the  frame- 
work will  last  5  years.  During  the  summer  of  1901  a  portion  of  this  crop  of  Sumatra 
tobacco  was  sold  at  an  average  price  of  $1.91  per  pound,  prices  ranging  from  $1.40  to 
$2.50  per  pound. 

Tobacco  culture  in  Haiti  ( U.  S.  Constdar  Bpts.,  58  {1902) ,  No.  256,  j>p.  116, 117).— 
A  brief  account  of  the  culture  of  tobacco  in  Haiti,  with  notes  on  curing  and  preparing 
the  product  and  its  use  in  cigar  manufacture. 

The  wheat  industry  in  the  Philippines  {Amer.  Threshermav,  4  {1902),  No.  8, 
pp.  623,  figs.  9). — This  article  treats  of  the  native  threshing  and  milling  devices. 

Variety  tests  with  winter  wheat,  A.  Sempolovski  {Dent.  Landw.  Presse,  29 
{1902),  No.  31,  pp.  203,  264). — The  varieties  tested  are  briefly  described  and  the  yields 
of  straw  and  grain  recorded. 
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HORTICULTURE. 

Report  of  the  South  Haven  Substation  for  1901,  8.  H.  Fulton  {Michigan  Sta. 
Bui.  194,  PP-  31-72). — This  is  the  regular  annual  report  on  the  fruits,  vegetables,  and 
nuts  growing  at  the  South  Haven  Substation,  and  is  similar  in  character  to  those  of 
previous  years  (E.  S.  R.,  13,  p.  349).  The  data  for  1901  include  talnilations  on  the 
yield,  quality,  etc.,  and  descriptive  notes  in  some  instances,  of  50  varieties  of  rasp- 
l)erries,  26  of  blackberries,  18  of  currants,  15  of  gooseberries,  21  of  cherries,  84  of 
jteaches,  40  of  pears,  12  of  plums,  60  of  grapes,  9  of  quinces,  81  of  apples,  12  of  crab- 
ai)ples,  and  several  varieties  of  chestnuts,  filberts,  pecans,  almonds,  walnuts,  and 
watermelons.  The  season  was  rather  unfavorable  for  all  sorts  of  fruits  except 
peaches.  The  varieties  recommended  in  most  instances  are  practically  the  same  as 
those  of  previous  years. 

In  some  experiments  in  spraying  peach  trees  with  copper  sulphate  solutions  of 
varying  strengths  for  leaf  curl  it  was  found  that  "  trees  sprayed  early  with  1  lb.  of 
copper  sulphate  to  100  gal.  of  water  showed  no  more  curl  than  trees  sjirayed  at  the 
same  time  with  1  lb.  of  copper  sulphate  to  20  gal.  of  water."  Like  results  were 
obtained  when  1  lb.  of  copper  sulphate  was  used  to  200  gal.  of  water.  In  the  test  of 
fall  and  winter  pruning  of  peach  trees  v.  spring  pruning,  no  difference  could  be  noted 
in  the  crops  of  the  following  season. 

Of  the  pears  grown,  Bartlett,  Bloodgood,  Elizabeth,  and  Giffard  are  recommended 
for  summer  use;  Bosc,  Anjou,  Duchess,  Howell,  Keiffer,  Seckel,  and  Sheldon  for 
autumn;  and  Dana  Hovey  and  Winter  Nelis  for  winter. 

Of  the  nuts  tested  Paragon  is  considered  one  of  the  most  valualjle  chestnuts  grown 
at  the  station.  Cosford  and  Kentish  Cob  filberts  are  considered  valuable  plants  for 
ornamental  purposes;  they  have  fruited  sparsely  at  the  station.  The  Japan  walnut 
{J'uglans  seibuldii)  grows  thriftily  at  the  station  and  produces  annually  full  crops  of 
nuts.  Pecan  seedlings  from  Iowa,  planted  at  the  station  in  1890,  have  grown  vigor- 
ously but  produced  no  fruit.  Three-year-old  hard-shelled  almonds  have  made  a 
strong  and  healthy  growth,  produced  some  flowers  but  no  fruit.  English  walnuts 
have  made  a  failure  at  the  station,  though  the  trees  grow  slowly. 

Eighty-seven  varieties  of  watermelons  were  tested  at  the  station,  the  seed  of  which 
was  obtained  from  the  U.  S.  Department  of  Agriculture.  Some  notes  are  given  on 
the  results  obtained,  but  no  recommendations  made. 

Notes  on  vegetables,  L.  R.  Taft  and  M.  L.  Dean  {Michigan  Sta.  Bui.  196,  pp. 
87-112). — Notes  on  the  following  vegetables  grown  at  the  station  in  1901  are  recorded: 
Eight  varieties  of  green-podded  snap  beans,  8  of  dwarf  w-ax  beans,  4  of  English  dwarf 
beans,  3  of  jiole  l:)eans,  2  of  bush  Lima  beans,  1  of  the  ordinary  white  pea  bean,  18  of 
early  cabbage,  7  of  medium  cabbage,  6  of  late  cabbage,  3  of  red  cabbage,  5  of  kale,  3 
of  kohl-rabi,  5  of  Brussels  sprouts,  5  of  cauliflower,  1  of  Chinese  cabbage,  34  of  lettuce, 
32  of  peas,  19  of  sweet  corn,  118  of  potatoes,  and  84  of  tomatoes.  Tabulations  as  to 
date  of  maturity,  yield,  etc.,  are  usually  given,  and  descriptions  of  the  more  jiromis- 
ing  varieties  in  most  instances. 

Of  the  loose,  open,  crinkled  varieties  of  early  maturing  lettuce,  Hamilton  Market 
and  Early  Curled  Simpson  are  stated  as  desirable,  though  Grand  Rapids  is  most 
largely  grown  for  forcing  purposes.  Among  the  larger  kinds  of  lettuce  Leviathan, 
Maximum,  and  New  York  are  considered  good  sorts.  Giant  Glacier,  Golden  Queen, 
and  Crystal  Palace  are  stated  as  choice  varieties  in  the  same  class  with  Cream  Butter. 

Of  the  early  market  garden  peas  Scorcher,  Prolific  Early  ]\Iarket,  and  Earliest  of 
All  are  considered  valuable  varieties,  but  not  equal  in  quality  to  Gradus  or  Thomas 
Laxtnn.  The  latter  are  nearly  as  early  as  the  other  varieties,  but  more  care  must  be 
taken  to  delay  sowing  them  until  the  ground  has  become  warm.  Of  the  midseason 
or  main  crop  varieties,  Hosford  Market  Garden,  Master,  and  American  Wonder  are 
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among  tlie  better  sorts.  Stratagem  and  Champion  of  England  are  stated  as  standard 
late  varieties,  while  Monarch  and  Blue  Imperial  are  among  the  more  promising  of  the 
new  sorts. 

In  the  potato  test,  43  \'arieties  were  early  and  75  late  potatoes.  Of  the  early  pota- 
toes, Michigan,  yielding  219.29  bu.  per  acre,  was  the  leading  white  variety.  Other 
good  early  varieties  were  Acme,  Andes,  and  Cole.  Daughter  of  Rose,  a  second  early 
variety,  yielded  274.71  bu.  per  acre.  Carman  No.  1  and  No.  3  and  Sir  Walter  Raleigh 
are  stated  as  desirable  late  varieties. 

Fruits,  vegetables,  flo-wers,  and  ornamental  shrubs  at  the  experimental 
farms  in  Canada,  W.  T.  ^NIacoux,  W.  S.  Blaie,  S.  A.  Bedford,  A.  INIackay,  and 
T.  A.  Sharpe  ( Canada  ExjA.  Farms  EjAs.  1901,  pp.  87-108,  112,  113,  UO-125,  132-135, 
369-391,  429-452,  482-505,  533-558,  pis.  2)  .—Separate  reports  are  given  on  the  fruits, 
vegetal')les,  flowers,  and  ornamental  shru])s  grown  at  the  Central  station  in  Ottawa 
and  at  the  branch  stations  in  Manitoba,  JNIaritime  Provinces,  Northwest  Territories, 
and  British  Columbia.  These  reports  are  largely  in  continuation  of  those  for  previous 
years  (E.  S.  R.,  13,  p.  243).  The  data  recorded  consist  largely  of  the  results  obtained 
in  tests  of  varieties  of  orchard  fruits,  grapes,  raspberries,  strawberries,  gooseberries, 
currants,  rhubarb,  and  of  the  more  prominent  garden  vegetal)les,  such  as  peas,  beans, 
onions,  cabbage,  cauliflower,  tomatoes,  sweet  corn,  l:)eets,  melons,  cucumbers,  squashes, 
pumjikins,  lettuce,  Brussels  sprouts,  etc.  Lists  are  given  in  a  number  of  instances 
of  the  most  suitable  varieties  of  vegetables  for  farmers'  gardens.  Tests  are  also 
reported  on  the  hardiness  and  suitability  to  the  various  districts  of  a  large  number 
of  ornamental  shrubs,  hedge  plants,  and  annual  and  perennial  flowers. 

In  an  experiment  with  corn  at  the  Maritime  Station  the  effect  of  removing  the 
suckers  from  the  corn  plant  in  hastening  maturity  was  studied.  The  data  given 
indicate  that  no  apparent  advantage  was  gained  by  removing  the  suckers.  In  gen- 
eral, the  varieties  of  Americana  and  Nigra  plums  have  given  the  best  I'esults  at  the 
different  stations.  Descriptive  notes  are  given  in  some  instances  on  some  of  the 
orchard  fruits  and  vegetal:)les  grown. 

Celery  tests  on  American  Gardening-  trial  grounds  {Amer.  Gard.,  23  (1902), 
No.  378,  p.  185,  fig.  1). — In  these  tests  Major  Clarke  has  proved  by  far  the  best  red 
variety  of  celery  grown.  One  of  the  best  green  varieties  of  celery  was  Evans  Triumph. 
Winter  Queen  has  proved  itself  the  best  of  all  winter  celeries  for  2  seasons.  It  is  a 
strong  plant  with  good  heart  and  of  excellent  flavor,  and  has  surpassed  all  others  in 
keeping  properties. 

Growing  melons  at  Rocky  ford,  D.  Y.  Burrell  {Amer.Agr.  {mid.  cd.),69  {1902), 
No.  IG,  p.  558). — Methods  observed  at  Rockyford,  Colo.,  in  growing  muskmelons  are 
described. 

Onion  beginnings;  seeding,  packing,  and  shipping,  H.  L.  Wells  {Sunset 
Mag.,  8  {1902),  No.  3,  pp.  123-127,  figs.  7).— Brief  description  of  California  methods 
of  growing  and  harvesting  onions  and  onion  seed.  It  is  stated  that  about  a  half 
million  pounds  of  onion  seed  were  grown  in  California  in  1901. 

Forcing  rhubarb  in  the  field  {Amer.  Gard.,  23  {1902),  No.  ^,p.  ^5).— Methods 
of  forcing  rhuliarb  by  means  of  frames  and  stable  manure  are  given.  The  frames 
may  be  made  of  open-ended  boxes  or  barrels  sawed  off  at  the  jiroper  height.  These 
should  be  placed  over  the  hills  and  held  in  place  by  stakes  and  surrounded  by 
manured  Over  the  frames  window  sash  or  heavy  oiled  "plant  bed  "  or  "iirotecting" 
cloth  may  lie  used.  In  the  fall,  before  the  ground  is  frozen,  beds  intended  for  early 
spring  forcing  should  be  plowed  or  deeply  cultivated,  and  the  ground  about  the 
plants  thoroughly  spaded.  Thus  prepared  from  800  to  1,000  lbs.  of  complete  com- 
mercial fertilizers  per  acre  should  be  evenly  scattered  about  each  hill.  When  forcing 
begins  a  further  application  of  i  to  f  lb.  of  nitrate  of  soda  per  plant  should  l)e  placed 
about  the  hill  and  thoroughly  worked  in,  taking  care  not  to  get  any  considerable 
quantity  over  the  crown.     The  manure  on  the  outside  of  the  frames  should  be  piled 
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up  level  and  thoroughly  park('(l  down.  If  the  rows  are  wide  apart  it  need  not  occupy 
the  whole  space  between  them.  It  is  considered  best  to  be  a  little  liberal  and  round 
up  the  sjaaces  a  few  inches  above  the  level  of  the  edge  of  the  frames.  Innnediately 
after  the  manure  is  put  in  place  the  glass  should  be  closed  down  and  kept  so,  no 
matter  how  high  the  temperature  may  go,  until  the  rhul)arb  crown  bud  appears 
al)ove  the  surface.  Then  the  same  attention  must  be  given  to  airing  as  with  the 
ordinary  hotbed.  Toward  spring,  when  the  days  are  getting  longer  and  the  sun 
liotter,  the  use  of  cloth  frames  or  straw  mats  is  advised  in  preference  to  glass,  since 
tlie  latter  induces  a  weak  and  sj^indling  growth. 

Fertilizer  tests  on  tomatoes,  H.  A.  Huston  {Indiana  Sta.  Bid.  9J,  ]>p.  707-J /■')). — 
This  bulletin  presents  briefly  some  statistics  on  the  canned  tomato  industry  of  this 
country,  and  gives  the  results  of  some  field  experiments  with  fertilizers  for  tomatoes. 
The  experiments  were  carried  out  during  the  seasons  of  1899  and  191)0  on  moderately 
heavy  clay  loam  that  would  naturally  yield  about  24  bu.  of  wheat  or  50  bu.  of  corn 
per  acre.  The  fertilizer  formula  followed  in  the  main  was  that  recommended  by 
Voorhees,  viz,  nitrogen  4.7  per  cent,  phosphoric  acid  7.2  per  cent,  and  i^otash  12  per 
cent,  applied  at  the  rate  of  500  lbs.  per  acre;  and  was  composed  of  muriate  of 
potash,  nitrate  of  soda,  azotin,  and  acid  phosphate.  This  mixture  cost  about  $32  per 
ton.  On  some  plats  one  or  more  of  the  fertilizers  was  omitted,  and  the  amounts 
applied  on  the  different  ])lats  also  varied.  Barnyard  maniire  api>lied  on  clover  sod 
at  the  rate  of  12  to  15  2-horse  loads  per  acre  formed  one  plat  in  1900. 

The  best  results  were  obtained  by  using  a  complete  fertilizer  in  liberal  amounts. 
Tlie  use  of  nitrogen  alone,  either  in  the  form  of  nitrate  or  organic  nitrogen,  was 
unprofitable.  The  yield  on  the  barnyard  manure  plat  was  the  largest  obtained  with 
any  of  the  fertilizers.  This  fertilizer  had  a  tendency  to  delay  and  prolong  the  ripen- 
ing period,  but  the  total  yield  was  very  nearly  double  that  obtained  from  any  other 
plat. 

On  the  whole,  the  use  of  the  commercial  fertilizers  considerably  increased  the 
yields  and  hastened  the  maturity  of  the  crop.  The  results  also  indicate  that  on  lands 
of  the  type  used  where  clover  is  grown  in  the  rotation,  a  fertilizer  made  uj)  of  3  per 
cent  nitrogen,  7  per  cent  available  phosphoric  acid,  and  12  per  cent  potash  would 
more  nearly  meet  the  requirements  of  the  tomato  crop  than  the  Voorhees  formula 
and  would  be  about  $5  per  ton  cheaper.  Earlier  experiments  at  the  station  indicate 
that  sulphate  of  potash  gives  a  better  quality  of  early  tomatoes  than  the  muriate. 

The  statistics  included  in  the  Inilletin  show  that  Indiana  is  the  second  State  in  the 
Union  in  the  production  of  canned  tomatoes,  the  average  yearly  output  for  the  last 
5  years  being  697,200  cases.  Each  case  contains  24  cans,  holding  3  lbs.  each.  Mary- 
land stands  first  in  the  production  of  canned  tomatoes,  with  a  yearly  average  of 
1,840,000  cases. 

Successful  culture  of  tomatoes  for  canning-,  E.  J.  Dirickson  {Amcr.  Agr. 
{mid.  ed. ),  69  {1902),  No.  U,  p.  491).— The  method  observed  by  the  author  in  grow- 
ing from  50  to  80  acres  of  tomatoes  each  season  is  given.  The  varieties  Ignotum, 
Trophy,  and  Favorite  are  the  varieties  used,  and  all  considered  equally  good. 

Mushroom  ciilture  in  France,  J.  K.  Gowdy  {TJ.  S.  Consular  Rpts.,  68  {1902), 
No.  259,  pp.  5S7-541). — A  popular  article  describing  in  detail  the  culture  of  mush- 
rooms as  observed  by  growers  in  the  aliandoned  mines  about  Paris.  In  this  work 
the  cost  of  mushroom  culture  is  estimated  as  follows:  Manure,  10  cts. ;  labor,  20  cts.; 
rent,  2  cts.;  total,  32  cts.  The  receipts  per  square  yard  are  6  lbs.  mushrooms,  90 
cts. ;  spent  manure,  5  cts. ;  total,  95  cts.  It  is  believed  that  if  proper  means  were  used 
to  destroy  the  insects  affecting  the  mushrooms  the  receipts  per  square  yard  might  be 
increased  to  $2. 

Culture  of  the  edible  mushroom  Tricholoma  nudum,  J.  Costantin  and  L. 
Matruchot  {Rev.  Om.  BoL,  IS  {1901),  No.  155,  pp.  449-475,  pi.  1,  figs.  .^).— The  cul- 
ture of  the  spawn  and  the  production  of  mushrooms  therefrom  have  been  studied, 


146  EXPERIMENT    STATION    RECORD. 

together  with  the  parasites  and  anomalous  growths  affecting  this  plant.  The  cul- 
tures have  been  made  in  caves,  greenhouses,  open  gardens,  and  forests,  also  in  steril- 
ized tubes.  As  a  medium  in  which  to  grow,  beech,  poplar,  maple,  and  oak  leaves 
have  been  used,  also  spent  tan  bark,  manure,  etc.  The  results  secured,  both  in  the 
production  of  spawn  in  these  media  and  in  the  growth  of  the  mushrooms  above 
ground,  are  reported  at  length  and  in  detail.  They  show  tliat  spawn  can  be  obtained 
in  abundance  Ijy  seeding  sjjores  in  pure  cultures.  In  commercial  work  spawn  has 
been  very  successfully  grown  in  heaps  of  beech  or  oak  leaves  or  in  spent  tan  bark. 
With  poplar  leaves,  on  the  other  hand,  the  mycelium  developed  very  poorly.  The 
fruiting  of  T.  nudum  has  heen  successfully  accijmplished  in  heajis  of  tan  bark  and 
beech  leaves,  less  often  in  oak  leaves.  With  the  special  nmnures  used  in  growing 
cultivate<l  mushrooms  no  fructification  was  obtained,  though  the  spawn  developed. 
The  duration  of  the  period  of  incubation  of  the  spawn,  that  is,  from  the  time  the 
spawn  is  seeded  until  the  appearance  of  the  mushrooms  above  ground,  has  been  on 
the  average  10  to  12  months.  In  caves  the  harvest  has  lasted  2  to  3  months  and  a 
less  time  in  the  ojien  air.  The  spawn  seems  to  be  of  a  perennial  nature,  and  in  one 
experiment  fructified  three  years  in  succession.  As  comj^ared  with  cultivated  mush- 
rooms, the  returns  from  T.  nudum  are  inferior;  on  the  other  hand,  the  medium  of 
culture  is  cheaper  and  the  preparation  of  special  manures  is  not  required,  the  myce- 
lium is  vigorous,  the  mushroom  may  be  cultivated  out  of  doors  and  in  forests,  and  is 
much  more  hardy  than  the  cultivated  mushrooms. 

Experiments  ingrafting-,  H.  Lindemuth  {Gartenflora,  51  [190!2),No.  l,pp.  12- 
15). — When  >S'o/«?i(o»  erytJirorarpum  was  grafted  onS.  lyropersicu.m  June  29,  it  grew  so 
luxuriantly  that  by  July  9  it  was  ready  to  be  transferred  from  pots  to  the  open  field. 
At  first  the  graft  did  not  grow  quite  as  rajjitUy  as  ungrafted  plants,  Ijut  later  overtook 
and  surpassed  them  in  luxuriance,  attaining  a  total  height  of  1.48  meters.  Otlier 
plants  that  have  grown  exceptionally  well  when  grafted  on  strong  growing  stocks 
have  been  Physalis  on  potatoes,  Arabis  olbida  on  cole,  and  Sohmum  aurieidaium  on 
S.  tuberosum.  It  is  believed  that  grafting  on  strong  growing  stock  is  only  at  the 
beginning  of  its  importance. 

Wallflower  was  grafted  on  red  cabbage  August  1,  wintered  in  a  cold  house,  and 
planted  out  the  following  summer.  Both  grew.  The  cabbage  sent  out  sprouts  and 
formed  a  solid  head  weighing  800  gm.  At  the  time  of  writing  the  wallflower  had 
formed  buds.  Abutilon  thompsoni  grafted  on  AUhsea  narbonenm  made  a  strong  growth, 
much  beyond  its  usual  season.  Petunia  hybrida  has  been  grafted  on  potato  stalks, 
but  with  unfavorable  results.  The  best  stock  found  for  Petunia  has  been  Nicotiana 
tabacum..  Two  plants  oi  AbrdUon  tliompsoni,  grafted  on  iSidamipn-a  stocks  25  cm.  long 
and  treated  in  the  same  manner,  developed  3  stems  each.  The  leaves  on  one  plant 
were  intensely  variegated  in  color,  while  on  the  other  they  remained  green.  No 
explanation  of  the  effect  could  be  given. 

Influence  of  stock  on  scion,  L.  H.  Pammel  {Amer.  Gard.,  23  {1902),  No.  372,  p. 
86). — An  instance  is  cited  of  the  use  of  the  frost  plum  seedlings  as  stock  for  the  Well- 
ing plum,  a  variety  similar  to  the  De  Soto.  The  fruit  j^roduced  was  nearly  worthless 
and  similar  to  the  frost  plum.  De  8oto  plums  grafted  on  De  Soto  produced  fruit  on 
a  dozen  trees  that  was  very  different  from  the  De  Soto  in  size,  color,  and  quality. 

Influence  of  the  hardness  of  wood  in  grafting  cider  apples,  E.  Leroux 
{Jour.  Sac.  Nat.  Hort.  France,  4-  scr.,  3  {1903),  Jan.,  pp.  48-66,  fig.  i).  — A  general 
discussion  is  given  of  the  influence  of  the  hardness  or  density  of  wood  in  grafting 
cider  apples,  and  200  varieties  of  these  apples  are  arranged  alphabetically  and  classi- 
fied as  to  the  relative  hardness  of  the  wood  of  each  variety.  The  numerous  observa- 
tions along  this  line  which  have  been  made  by  the  author  have  led  to  the  following 
conclusions:  (1)  In  the  culture  of  cider  apples  varieties  with  tender  Avood  can  be 
most  successfully  grafted  on  stocks  having  tender  wood,  or  varieties  with  hard  wood 
on  stocks  having  hard  wood;  (2)  success  follows  only  rarely  when  a  variety  with 
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tciKler  wood  is  grafted  on  ii  stot'k  having  hard  wood;  (3)  success  seldom  or  never 
follows  when  a  variety  with  hard  wood  is  grafted  on  a  stock  with  tender  wood. 
These  principles  are  believed  to  apply  to  other  orchard  fruits  as  well  as  to  apples. 

The  home  fruit  garden:  Preparation  and  care,  L.  C.  Corbett  ( U.  S.  Dept. 
Agr.,  Farmers'  Bui.  154,  PP-  ^0,Jig!^.  6). — A  popular  discussion  of  the  planting  out  and 
care  of  a  home  fruit  garden,  including  orchard  and  small  fruits.  Plans  are  given 
showing  the  position  of  the  different  fruits  in  the  garden,  and  of  a  combined  fruit  and 
vegetable  garden. 

Canning  of  fruits  and  vegetables,  G.  C.  Butz  {Pennsylvania  State  Dept.  Agr. 
But.  91,  pp.  57,  figs.  8). — This  is  a  pojndar  presentation  of  the  subject  of  canning  fruits 
and  vegetables  on  a  commercial  scale.  Some  statistics  of  the  canning  industry  are 
given,  together  with  notes  on  the  historical  development  of  canning,  location  of  can- 
ning factories,  capital  required  in  starting  a  factory,  and  the  machinery  necessary. 
The  methods  observed  in  canning  tomatoes,  corn,  peas,  beans,  squash,  pumpkins, 
and  various  fruits  are  noted  in  some  detail.  The  Inilletin  also  contains  a  bibliography 
of  the  puV)lications  concerning  the  canning  of  vegetables  and  fruits;  a  list  of  the  sup- 
ply houses  and  manufacturers  of  canning-factory  machinery  and  materials;  list  of 
canned  goods  brokers;  list  of  the  canning  factories  of  the  United  States,  and  dimen- 
sions of  the  standard-sized  cans  and  boxes  for  fruits  and  vegetables. 

The  orange  in  southern  California,  J.  W.  Jeffrey  {California  Cult.,  IS  {1902), 
No.  2,  pp.  17,  29,  fig.  1) . — A  handy  condensed  summary  of  the  extent  of  the  orange 
industry  and  of  cultural  methods  in  southern  California. 

Orange  conference  {Bui.  Bat.  Dept.  Jamaica,  9  {1902),  No.  1-2,  pp.  1-25). — A 
reprint  of  the  papers  presented  at  the  orange  conference  held  under  the  auspices 
of  the  board  of  agriculture  December  4,  1901.  The  subjects  of  varieties,  situations 
for  orchards,  propagation  and  treatment  in  orchards,  irrigation,  insects  and  diseases 
affecting,  with  notes  on  natural  and  artificial  remedies,  are  considered. 

Report  on  cooperative  experiments  with  small  fruits,  H.  L.  Hvtf  {Ontario 
Agr.  and  Expt.  Union  Bpt.  1901,  pp.  24-31). — The  form  of  contract  entered  into 
between  the  Union  and  cooperative  experimenters  is  given,  together  with  the  cultural 
instructions  sent  to  experimenters  with  each  of  the  following  crops:  Strawberries, 
raspberries,  black  raspberries,  blackberries,  currants,  and  gooseberries.  'A  brief 
summary  of  reports  sent  in  on  the  growth  of  these  fruits  secured  by  experimenters 
in  different  districts  is  included. 

Strawberry  notes  for  1901,  L.  R.  Taft  and  M.  L.  Dean  {Michigan  Sia.  Bui.  195, 
pp.  75-85). — Notes  and  tabulated  data  in  continuation  of  those  reported  for  previous 
years  (E.  S.  R. ,  13,  p.  456)  ai-e  recorded  for  170  varieties  of  strawberries.  The  tabulation 
includes  the  usual  data  on  blooming  and  ripening  period,  vigor,  hardiness,  productive- 
ness, size,  form,  color,  quality,  and  lirmness  of  the  strawberries.  In  place  of  some  of 
the  older  early  varieties  of  strawberries,  such  as  Michel  Early  or  Beder  Wood,  the 
authors  suggest  the  use  of  Excelsior,  Stone  Early,  or  Mayflower,  which  seem  to  have 
some  superior  characteristics.  Valuable  large  berries  of  high  quality  are  Marshall, 
Wm.  Belt,  and  Sample.  For  market  berries  where  quality  is  desired.  Excelsior  for 
early,  followed  by  Warfield,  Haverland,  Clyde,  Sample,  Wm.  Belt,  and  Bubach, 
are  recommended. 

A  prelinainary  note  on  the  enzym  in  tea,  M.  K.  Bamber  and  H.  Wright 
{Indian  Gard.  and  Plant.,  10  {1.902),  No.  9,  pp.  152-154). — A  discussion  of  the  nature 
of  enzyms  in  tea  and  of  their  use  in  tea  manufacture. 

Cultivation  of  pepper  in  the  Bombay  Presidency,  J.  Mollison  {Agr.  Ledger, 
1901,  No.  3,  jip.  33-40). — This  article  deals  mainly  with  analyses  of  the  pepper  plant 
and  typical  soils  on  which  pepper  is  grown,  made  with  a  view  to  determining  the 
best  system  of  manuring  for  this  plant. 

Congress  foi  the  hybridization  of  the  grape,  L.  J.  Grandvoinnet  {Prog.  Agr. 
et  Vit.  {Ed.  L'Est),  22  {1901),  Nos.  50,  i>p.  709-714;  51,  pp.  743-745;  52,  irp.  771-774; 
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33  {1902),  No.  2,  pj).  46-51). — Herewith  is  given  a  summarized  account  of  the  papers 
and  reports  presented  to  the  hybridization  congress  for  grapes,  held  at  Lyons  from 
November  15  to  17,  1901.  At  this  congress  direct  producers  were  advised  for  tem- 
perate or  cold  regions,  where  the  attacks  of  phylloxera  are  of  less  importance  than  in 
the  Uiiddle  or  warmer  portions  of  France.  These  plants  are  quite  resistant  to  winter 
freezing  and  give  very  satisfactory  harvests.  They  are  especially  advised  in  jilanting 
parcels  of  ground  of  mediocre  value,  where  neither  much  attention  nor  manure  can 
be  given  to  them.  Wines  made  from  grapes  grown  in  these  positions  are  very  satis- 
factory for  household  purposes,  and  are  made  at  considerably  less  expense  than 
with  grafted  vines.  The  number  of  new  hybrid  direct  producers  within  recent  years 
is  considered  of  sufficient  importance  to  call  the  attention  of  viticulturists  to  a  study 
of  their  merits.  While  the  resistance  of  these  new  hybrids  to  phylloxera  is  not 
absolute,  it  is  considered  superior  to  older  sorts  and  grafted  plants,  and  sufficient  for 
the  center,  southeast,  and  northeast  portions  of  France. 

Table  of  comparative  merits  of  grapes,  T.  S.  Hubbard  {Amer.  Garcl.,  23 
{1902),  No.  378,  p.  186). — A  scale  of  points  showing  the  comparative  size  of  berry 
and  cluster,  quality  for  table  use,  earliness  in  ripening,  hardiness  of  bud  and  cane, 
health  of  foliage,  vigor  of  growth,  productiveness,  shijiping  and  keeping  quality, 
and  compactness  of  cluster  is  given  for  62  varieties  of  grapes  grown  in  the  grape  bolt 
of  western  New  York. 

Bench,  grafting  resistant  vines,  B.  Beuck  {Pacific  Rural  Press,  63  {1902),  No. 
9,  p.  152). — Account  of  method,  cost,  and  results.  It  is  shown  to  be  cheaper  and  to 
give  more  satisfactory  results  than  vineyard  grafting. 

Direct  producers,  Ravez,  Bonnet,  Bouffard,  Dupont,  and  Rey  {Ann.  JbJcole  Nat. 
Agr.  MontpelUer,  n.  ser.,  1  {1902),  No.  3-4,  pp.  195-309). — Brief  notes  on  the  charac- 
teristics of  a  large  number  of  varieties  of  direct  producers  grown  at  the  school, 
accompanied  by  analyses  of  the  must  and  wine  in  each  case. 

Tests  of  commercial  fertilizers  on  vines,  E.  Chuaed  and  C.  Dusserre  {Chron. 
Agr.  Canton  Vaud,  15  {1902),  No.  2,  p}}.  38-45). — Herewith  are  recorded  the  results 
of  experiments  with  commercial  fertilizers  as  a  sujiplement  to  barnyard  manure  for 
grajies.  The  experiments  bring  out  the  fact  that  instead  of  the  exclusive  use  of 
barnyard  manure,  which  is  expensive,  may  be  substituted  in  part  commercial  ferti- 
lizers. The  experiment  shows  that  about  as  good  results  are  obtained  when  only 
half  the  usual  amount  of  barnyard  manure  is  employed  and  this  supplemented  by 
superphosphate  or  Thomas  slag,  sulphate  of  potash,  and  a  moderate  annual  applica- 
tion of  nitrate  of  soda.  The  quantity  of  the  latter  should  be  reduced  with  vigorous 
growing  vines,  while  on  other  soils  it  may  be  increased  to  400  kg.  per  hectare  per 
year. 

Phosphoric  acid  and  wines,  G.  Paturel  {Ann.  Agron.,  28  {1902),  No.  1,  pp.  5- 
30). — The  author  reviews  the  work  of  other  investigators  on  the  composition  of 
fruit  and  vines  of  grapes  and  of  wines,  and  reports  the  results  of  his  own  studies  on  the 
relation  of  the  phosphoric  acid  in  soils  and  grapes  to  the  quality  of  the  wine  pro- 
duced, and  on  the  influence  of  methods  of  fertilizing  and  fermentation  on  the  propor- 
tion of  phosphoric  acid  found  in  the  wine.  These  researches  show  that  the  grape 
takes  a  very  small  amomit  of  phosphoric  acid  from  the  soil,  much  less  than  of  potash 
and  nitrogen.  A  vineyard  requires  from  7  to  15  kg.  of  phosphoric  acid  per  hectare 
annually.  The  larger  part  of  this  is  returned  to  the  soil  in  the  leaves,  prunings,  and 
marc.  That  removed  in  the  wine  and  thus  lost  to  the  soil  does  not  exceed  3  kg. 
per  hectare,  but  in  spite  of  the  small  amount  required,  it  has  been  noted  that  phos- 
phatic  fertilizers  very  frequently  produce  beneficial  results  as  regards  maturity  and 
quality  of  the  grapes  and  their  resistance  to  cryptogamic  diseases.  The  work  of 
Miintz  has  shown  that  there  is  a  relation  between  the  phosphoric  acid  content  and 
the  quality  of  wines  of  different  origin.  The  author  has  found  the  same  relation, 
although  much  less  marked,  in  different  wines  of  the  same  region.     His  examina- 
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tion  of  the  wines  of  Beaujolais  and  Maoonnais  showed  an  absolnte  correlation 
))et\veen  the  richness  of  the  wines  in  phosphatic  substances  and  their  commercial 
vakie  based  on  quaUty.  Almost  all  of  the  phosphoric  acid  of  red  wines  is  derived 
from  the  juice  of  the  grapes  in  which  this  substaiace  occurs  in  solution.  The  solid 
parts  (stems,  seeds,  and  skins)  yield  only  insignificant  amounts  of  phosphates  to  the 
wine  except  when  subjected  to  fermentation.  These  results  indicate  the  desirability 
of  increasing  the  phosphoric  acid  content  of  wines.  This  maybe  done  by  three 
methods,  (1)  the  use  of  phosphates  in  the  w:  le  vat,  (2)  modifications  of  the  process 
of  vinification,  especially  a  more  prolonged  contact  of  the  marc  wdth  the  fermenting 
wine,  and  (3)  the  use  of  phosphatic  fertilizers. 

Manuring-  vines,  E.  H.  Rainford  {Queendand  Agr.  Jour.,  10  {1902),  No.  3,  pp. 
187-190). — A  compiled  article  showing  the  necessity  for  manuring  vines  and  the  best 
fi'rtilizers  to  apjily  on  different  spoils. 

Grafting  and  budding  walnuts  {California  Cull.,  IS  {1902),  No.  4,  p.  S3).— 
Directions  are  given  for  successfully  grafting  and  budding  walnuts. 

Etherizing'  lilacs  for  early  forcing,  F.  Harms  {Mbller'ii  Deal.  Garl.  Zlc/.,  17 
{1902),  No.  1,  pyp.  S-ll,fi(js.  3). — The  author  describes  in  some  detail  methods  of 
etherizing  plants  (E.  S.  R.,  12,  p.  243),  and  gives  some  results  obtained  Ijy  himself 
in  forcing  lilacs  which  had  been  etherized.  When  the  lilacs  were  etherized  for  48 
hcjurs  and  afterwards  placed  in  the  forcing  house,  they  started  into  growth  3  to  4 
days  later  and  were  in  full  bloom  in  25  days.  Plants  not  etherized  did  not  bloom  for 
8  to  10  days  later. 

The  effect  of  ether  in  forcing'  plants  {Amer.  Florist,  IS  {1902),  No.  720,  pp.  319- 
321,Jigi<.  4;  Gardening,  10  {1902),  No.  230,  p.  213,  figs.  4)- — This  report  is  abstracted 
from  Le  Jardin,  and  summarizes  the  results  of  experiments  in  the  ether  forcing  of 
l)lants  at  an  experiment  station  in  Dresden.  Etherized  lilacs  were  brought  into  full 
bloom  within  18  days  after  bringing  in  the  house.  Treated  shrubs  forced  early 
flowered  much  more  freely,  and  were  8  to  10  days  earlier  than  untreated.  In  general, 
etherized  j^lants  were  found  to  force  at  a  much  lower  temperature  than  those  not 
treated.  Azalea  mollis  and  the  viburnums  have  responded  readily  to  the  treatment. 
Less  success  has  been  obtained  with  Prunus  triloba,  Deutzia,  and  roses.  Forty  per 
cent  of  etherized  lily  of  the  valley  plants  flowered,  when  placed  in  heat,  November 
21,  at  75°  F.,  while  but  2  per  cent  of  untreated  plants  flowered  under  the  same  con- 
ditions. The  effect  of  the  ether  in  forcing  becomes  less  marked  as  the  flowering 
season  of  the  plant  in  question  approaches.  It  is,  therefore,  considered  of  greatest 
value  in  November  and  December. 

Ether  forcing-  of  plants,  A.  Maumene  {Amer.  Gard.,23  {1902),  No.  3S1,  pp.  338, 
339,  fig.  1;  ahs.  from  La  Nature) . — The  object  and  methods  of  etherizing  plants  are 
discussed.  In  the  forcing  of  shrubs  it  is  stated  that  it  is  absolutely  necessary  that 
vegetation  should  be  completely  arrested  and  the  plants  Ijrought  to  a  period  of  repose. 
When  the  fumes  of  ether  envelop  the  branches  of  the  shrub  they  accelerate  vegetation, 
cause  the  leaves  to  wither,  and  ultimately  arrest  growth,  the  same  as  the  first  frosts 
of  autumn.  After  treatment  the  plants  may  be  immediately  placed  in  the  forcing 
house.  The  European  experiments  have  shown  that  etherization  is  of  most  use  when 
applied  from  July  to  the  first  of  September.  Etherization  should  take  place  in 
closed  compartments  having  a  temperature  of  not  less  than  17  to  18°  C.  About  400 
gm.  are  considered  sufficient  for  a  cubic  meter  of  air.  The  time  of  exposure  to  the 
fumes  of  the  ether  should  be  about  50  hours. 

Watering  with  hot  water  {Amer.  Gard.,  23  {1902),  No.  370,  pp.  53,  5-^).— The 
value  of  drenching  plants  that  have  become  sickly  with  water  having  a  temperature 
of  125  to  130°  F.  is  noted.  Sufficient  water  should  be  used  to  carry  off  any'acidity  of 
the  soil  that  may  be  present.  In  addition,  it  is  suggested  that  fertilizers  be  used  at 
the  same  time  in  the  rejuvenation  of  the  plants.  In  the  article  good  results  are 
reported  with  such  plants  as  Clivia,  palms,  Ficus,  Begonia,  Aspidistra,  Primula,  and 
Dracaena. 
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Methods  and  results  of  sterilization,  G.  E.  Stone  {Avier.  Florist,  IS  {1902), 
No.  718,  pp-  194-196). — Besides  the  value  of  sterilized  soils  in  preventing  certain  dis- 
eases in  the  greenhouse,  it  has  also  been  found  of  practical  value  in  increasing  the 
growth  of  the  crop.  The  paper  discusses  in  considerable  detail  the  present  use  and 
methods  of  sterlizing  soil  in  the  greenhouse. 

A  new  spring  flowering  iris  {Amer.  Gard.,  23  {1902),  No.  378,  pp.  104,  105). — 
An  account  is  given  of  a  new  race  of  hybrid  Alpine  irises,  which  commence  blossom- 
ing in  early  spring  and  continue  until  the  end  of  April  or  first  of  May.  The  race  was 
originated  by  W.  J.  Caparn,  of  England,  an  amateur  gardener.  The  range  of  color 
in  the  new  race  runs  from  pure  white  selfs  through  the  various  shades  of  yellow  and 
blue.     The  race  is  also  valuable  for  forcing. 

Growing  water  lilies  from  seed,  G.  B.  Moulder  {Amer.  Gard.,  23  {1902),  No. 
378,  p.  191,  fig.  1) . — INIethods  observed  in  growing  the  different  species  of  water 
lilies  from  seed  are  given. 

The  hybridization  of  orchids  and  their  culture  from  seed,  A.  Hefka  {Moller^s 
Deut.  Gart.  Ztg.,  17  {1902),  N'o.  1,  pp.  4-7,  figs.  6). — A  discussion  is  given  of  the  prin- 
ciples to  be  observed  in  the  hybridization  of  orchids  to  secure  desirable  qualities  in 
the  hybrids,  and  of  the  method  of  growing  orchids  from  seed.  The  author  was  most 
successful  in  growing  the  seed  on  cut  moss  placed  in  low,  flat  pots  with  large  holes 
in  them  so  that  water  could  be  absorbed  from  below.  The  seed  is  never  sprinkled 
or  watered  from  above.  The  seed  should  be  sown  at  about  the  time  the  mother 
plant  usually  starts  into  growth,  as  otherwise  they  are  apt  to  remain  dormant  for  a 
much  longer  period.  The  first  roots  usually  appear  in  from  .3  to  6  months  after  seed- 
ing, and  as  soon  as  2  leaves  are  formed  the  i)lants  are  ready  for  transplanting  to  pots 
or  baskets.  Good  illustrations  are  given,  showing  the  growth  of  seedling  orchids  in 
pots. 

Winter  protection  for  tea  roses  {Amer.  Gard.,  23  {1902),  No.  381, pp.  239,240). — 
Tea  roses  A\ere  kept  in  perfect  condition  in  cold  frames  or  when  enveloped  in  straw 
or  straw  bundles.  Twenty-five  per  cent  of  the  plants  died  when  i^rotected  over  win- 
ter with  dry  leaves  only.  When  protected  with  dry  leaves  and  earth  about  10  per 
cent  died.  With  no  other  covering  than  strawy  manure  about  50  per  cent  of  the 
plants  died. 

Fertilizers  for  sweet  peas  {Amer.  Gard.,  23  {1902),  No.  378,  p.  188). — A  com- 
parison was  made  between  muriate  of  potash  combined  with  mineral  superpiiosphate 
of  lime  and  with  sulphate  of  ammonia  for  sweet  peas.  The  sulphate  of  ammonia  was 
applied  in  solution  at  the  rate  of  2  oz.  to  4  gal.  of  water.  The  result  from  the  use  of 
the  sulphate  of  ammonia  was  a  much  closer  jointed  and  firmer  growth  than  with 
muriate  of  potash,  but  the  plants  did  not  bloom  as  freely  nor  were  the  blooms  as 
large.  The  color  of  the  flowers,  however,  was  equally  good,  and  they  lasted  much 
longer  when  cut  and  also  when  left  on  the  haulm. 
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A  working  "plan  for  forest  lands  near  Pine  Bluff,  Arkansas,  F.  E.  Olmsted 
{U.  S.  Dejtt.  Agr.,  Bureau  of  Forestry  Ihd.  32,  pp.  48,  pis.  9,  figs.  9). — This  bulletm 
contains  a  detailed  working  plan  for  a  forest  tract  made  in  cooperation  between  the 
Bureau  of  Forestry  of  this  Department  and  the  owners  of  the  timber  land,  Sawyer 
and  Austin  Lumber  Company.  The  tract  of  land  comprises  105,000  acres,  about  5 
per  cent  of  which  is  bare  of  merchantable  timber.  The  forest  is  divided  into  3  types 
of  forest  growth:  Pine  ridge,  which  embraces  65  per  cent;  pine  flat,  20  per  cent;  and 
hardwood  bottom  lands,  15  per  cent.  The  principal  species  nf  trees  are  the  short- 
leaved  pine,  loblolly  pine,  cow  oak,  white  oak,  white  ash,  and  several  species  of 
hickory.     These  different  species  are  described  and  sylvicultural  notes  given  regard- 
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iiig  them.  A  careful  estimate  of  the  entire  tract  shows  that  it  may  be  worked  as  a 
sustained  annual  yield  of  14,500,000  ft.  per  year.  The  present  capacity  of  the  mills 
erected  by  the  company  is  40,000,000  bd.  ft.  per  year,  and  in  order  to  keep  them  at 
their  full  capacity  it  would  be  necessary  to  increase  their  area  by  170,000  acres  of 
forest  land  similar  to  the  tract  reported  u^jon.  A  brief  summary  of  the  rules  laid 
down  for  lumbering  limits  the  cutting  of  pine  to  14  in.  on  the  stump  and  hardwoods 
20  in.  A  certain  number  of  pine  trees  over  14  in.  on  the  stump  are  to  be  left  stand- 
ing for  seed  purposes,  and  wherever  practicable  the  hardwoods  on  the  pine  lands  are 
to  be  cut  off.  All  pine  trees  18  in.  or  over  in  diameter  are  to  be  sawn  not  higher 
than  18  in.  from  the  ground,  and  those  below  this  diameter  at  12  in.,  and  care  is  to 
be  usi'd  in  felling  that  as  Uttle  damage  as  practicable  be  done  to  the  young  growth. 

Massachusetts  forestry,  W.  R.  Sessions  [Massacliusetis  State  Bd.  Agr.  Rpt.  1901, 
pj).  332-330). — Some  suggestions  arc  given  for  future  action  for  the  reforesting  of  the 
cheap  lands  of  the  State.  On  account  of  the  uncertain  income  to  be  derived  from 
forest  production  the  author  believes  that  the  State  should  take  up  the  matter,  and 
not  leave'it  for  private  enterprise.  One  of  the  important  features  in  connection  with 
reforesting  the  State  is  the  protection  of  the  water  power  and  water  supply  l)y  furnish- 
ing a  mature  forest  cover  for  the  hills  from  which  the  streams  receive  their  supply  of 
water.  It  is  believed  that  a  large  part  of  the  wooded  land,  waste,  and  semiwaste 
land  of  the  State  should  be  purchased  and  controlled  by  the  State  government. 
Many  of  these  lands  can  be  purchased  at  a  comparatively  low  valuation,  and  if  the 
results  should  prove  financially  successful,  the  revenue  would  necessarily  go  to  the 
State,  reducing  the  taxes  in  the  various  localities. 

Report  of  the  superintendent  of  forestry  for  Canada,  E.  Stewart  {Rpt. 
Dcpt.  Tnlcrior  Canada,  1901,  pt.  S,  pp.  25,  pis.  7). — This  report  gives  the  details  of  the 
work  of  the  ofhce  of  the  superintendent  of  forestry,  in  which  the  development  of  tree 
planting  in  the  Northwest  Territories  is  shown,  and  the  details  of  the  operations  con- 
ducted in  various  parts  of  the  Donunion  are  indicated.  Notes  are  given  on  forest 
protection  from  fire,  and  brief  descriptions  given  of  the  timber  reserves  in  Canada. 
Those  described  are  the  Riding  Mountain  reserve,  Spruce  Woods  reserve,  Turtle 
Mountain  reserve,  Moose  Mountain  reserve,  the  Foothills  reserve,  Eocky  Mountain 
Park,  and  the  railway  belt  in  British  Columbia,  which  consists  of  a  territory  about 
500  miles  in  length  by  40  in  width  along  the  main  line  of  the  Canadian  Pacific  Rail- 
way. An  account  of  the  tree  planting  which  has  been  conducted  in  the  plains 
region  is  given,  and  a  plan  of  cooperation  for  government  tree  planting  is  outlined. 
In  addition,  the  reports  of  the  assistant  superintendent,  forest  inspectors,  and  forest 
rangers  are  given  in  the  appendix. 

Annual  report  of  the  director  of  forestry  of  the  Province  of  Ontario,  1900- 
1901,  T.SouTHwoKTH  {Rpt.  Dir.  Foreslr;/,  Ontario,  1900-01,  pp.  53). — This  report  con- 
tains an  account  of  the  condition  and  management  of  the_  forest  reserves  in  Ontario, 
together  with  an  appendix  on  the  production  of  tannin  in  the  same  province.  The 
subject  of  the  cutting  off  of  the  timber  in  the  older  portions  of  the  province  has 
received  considerable  attention  and  has  been  investigated  through  the  aid  of  the 
latest  obtainable  statistics.  An  analysis  of  these  returns  shows  that  the  j^roportion 
of  wooded  land  in  most  localities  is  steadily  decreasing.  The  necessity  of  correcting 
this  process  of  deforestation  is  evident,  but  the  steps  to  be  pursued  to  prevent  it  are 
not  apparent.  A  compilation  of  the  legislation  enacted  in  many  of  the  States  of  the 
United  States  for  the  encouragement  of  tree  culture  and  forest  maintenance  is  given 
as  a  suggestion  for  legislative  action  to  remedy  the  evils  of  deforestation. 

Management  of  the  farmer's  wood  lot,  W.  N.  Hutt  {Rpt.  Dir.  Forestry,  Ontario, 
1900-01,  j>p.  54-62,  figs.  6) . — A  description  of  the  average  farmer's  wood  lot  is  given, 
which  consists  usually  of  mature  trees,  trees  past  maturity,  prematurely  developed 
trees,  healthy  growing  trees,  coppice  and  seedlings,  and  stump  and  waste  land.  Meth- 
ods ot  replanting  are  discussed,  and  the  methods  of  reproduction  of  different  species 


152  EXPERIMENT   STATION   RECORD. 

are  shown.  The  methods  of  seeding  and  planting  the  different  varieties  of  trees  are 
described,  and  different  kinds  of  trees  are  recommended  for  the  different  conditions 
of  soil,  exposure,  etc.  The  kinds  of  trees  recommended  for  planting  are  white  pine, 
chestnut,  elm,  hickory,  basswood,  ash,  maple,  white  oak,  cedar,  and  black  walnut. 
The  value  of  mixed  iilantations  is  shown,  and  the  necessity  for  trimming  and  thinning 
pointed  out. 

Experiments  in  tree  planting  on  Sable  Island,  W.  Saunders  ( Canada  Expt. 
Fartns  Rjits.  1901,  pp.  6^-77,  pi.  1). — Sable  Island,  which  lies  off  the  coast  of  Nova 
Scotia*  is  about  21  miles  long  and  about  a  mile  across.  The  island  formerly  was 
much  larger  in  extent  but  being  of  a  sandy  nature  is  gradually  l)eing  washed  away 
by  the  action  of  the  winds  and  waves.  There  are  no  trees  found  on  it  and  the  grad- 
ual wasting  away  of  the  island  has  led  to  the  consideration  of  the  possibility  of  estab- 
lishing tree  growth  there  and  thus  fixing  the  soil.  In  190U  the  author  was  requested 
to  investigate  the  subject  of  foresting  this  island,  and  taking  advantage  of  his  presence 
in  Europe,  visits  were  made  to  a  number  of  regions  in  France  where  forest  operations 
had  been  conducted  in  sandy  land.  As  a  result  of  his  investigations,  a  selei'tion  of 
trees  and  shrubs,  which  were  thought  to  be  adapted  to  the  purpose,  was  ma<le,  and 
81,345  plants,  representing  25  varieties  of  evergreens  and  79  of  deciduous  trees  and 
shrubs,  were  secured  and  sent  to  the  island.  The  planting  operations  were  conducted 
in  the  summer  of  1901,  the  details  of  which  are  given.  At  the  end  of  the  season  a 
report  was  made  on  the  condition  of  the  trees  and  seedlings,  from  which  it  appears 
that  a  protracted  drought  killed  many  of  the  weaker  plants  and  the  high  winds, 
which  occurred  toward  the  end  of  September,  caused  the  leaves  on  many  of  the 
deciduous  trees  to  wilt  and  appear  as  though  scorched  by  fire.  All  the  evergreens, 
Avith  the  exception  of  the  white  pine,  seemed  to  have  done  quite  well.  The  experi- 
ment thus  far  has  covered  too  brief  a  period  to  permit  the  forming  of  a  very  definite 
opinion  as  to  the  ultimate  success  of  tree  planting  on  Sal)le  Island. 

Forest  belts,  ^X.  T.  Macoun  {Canada  Expt.  Fanm  Tipts.  1901,  pp.  127-13fi).—The 
forest  planting  at  the  Central  Experimental  Farm  has  l)een  made  in  belts  along  the 
northern  and  western  boundaries,  that  on  the  western  boundary  being  165  ft.  wide 
and  the  northern  65  ft.,  the  total  length  being  a  little  less  than  2  miles.  The  total 
number  of  trees  i:)lanted  is  23,300.  The  plantings  were  made  to  gain  information 
regarding  the  growth  of  the  best  timber  trees  when  grown  on  different  kinds  of  soil 
and  at  different  distances.  The  first  trees  have  been  planted  13  years,  and  the  results 
obtained  warrant  the  extensive  planting  of  timber  trees  under  similar  conditions. 
The  best  results  were  obtaine<l  where  the  trees  were  planted  5  ft.  apart  each  way. 
Such  trees  have  clean  trunks  and  will  produce  the  best  timber.  A  table  is  given  in 
which  the  average  height  and  diameter  of  the  different  varieties  of  trees  are  stated, 
together  with  the  growth  during  the  season  covered  l)y  the  report.  Black  walnut, 
butternut,  white  elm,  and  Norway  spruce  have  not  made  satisfactory  growth  owing 
to  the  unsuitability  of  the  soil  and  other  causes.  Notes  are  given  on  the  plantings 
that  have  been  made  in  the  arboretum  and  botanic  gardens.  There  are  now  living 
in  the  arboretum  more  than  4,200  specimens  of  trees  and  shrulis  which  have  been 
obtained  from  many  sources. 

Notes  on  the  arboretum,  S.  A.  Bedford  [Canada  Expt.  Farms  Rpts.  1901,  pp. 
43S-44'2). — A  report  IS  given  of  the  arboretum  maintained  at  the  Manitoba  branch 
station.  No  additions  were  made  during  the  season  covered  l)y  the  report,  but  notes 
are  given  on  the  hardiness  of  trees  and  shrubs  previously  planted. 

Trees  and  shrubs,  A.  Mackay  {Canada  Expt.  Farms  Rpts.  1901,  pp.  493-498). — 
The  condition  of  the  trees  and  shrubs  which  had  been  planted  at  the  substation  in 
the  Northwest  Territories  is  said  to  be  very  satisfactory.  During  the  past  12  years  the 
demand  for  trees  and  shrubs  from  the  experimental  farm  has  been  much  greater 
than  the  supply,  and  the  demand  has  steadily  increased,  especially  from  the  southern 
portion  of  the  Territories.  Notes  arc  given  of  a  list  of  species  and  varieties  under 
test,  in  which  their  relative  hardiness  is  shown. 
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The  hardy  catalpa,  H.  F.  Roberts  (Kansas  Sta.  Bui.  lOS,  pp.  99-140,  ^j?s.  31). — 
The  author  has  brought  together  such  information  as  is  available  to  show  the  economic 
value  of  the  hardy  catalpa  ( Catalpa  speciosa)  for  Western  jjlanting.  Although  2  forms 
of  catalpa  have  been  known  as  indigenous  to  the  United  States  for  a  long  time,  it  was 
not  until  the  latter  half  of  the  nineteenth  century  that  the  two  were  considered  as 
specifically  distinct.  The  systematic  relationships  of  the  hardy  and  other  siiecies  of 
catalpa  are  discussed  at  some  length,  after  which  notes  are  given  on  the  durability 
of  the  timber  of  the  hardy  species.  Evidence  is  presented  which  shows  that  for 
posts,  railroad  ties,  telegraph  poles,  etc.,  the  timber  exhibits  great  durability  in  con- 
tact with  the  earth.  In  planting  catalpa  the  seed  should  be  sown  in  seed  beds  and 
afterwards  transplanted  to  the  permanent  plantation.  In  the  earlier  plantings  the 
trees  were  set  at  a  distance  of  4  by  4  ft.,  the  idea  being  by  close  planting  to  cause  the 
trees  to  become  naturally  pruned  and  force  the  growth  into  a  straight  trunk.  The 
catalpa  differs,  however,  from  other  forest  trees  in  that  its  dead  limbs  are  not  readily 
dropped.  In  order  to  secure  clean,  smooth  trunks,  systematic  pruning  is  necessary, 
which  should  be  begun  when  the  trees  are  5  or  6  years  old,  and  the  limbs  should  be 
cut  off  to  a  distance  of  5  or  6  ft.  from  the  ground.  The  proper  distance  for  planting 
is  rather  imperfectly  known,  and  the  results  of  a  number  of  artificial  plantations  are 
given.  The  rate  of  increase  in  diameter  of  cataljja  trees  varies  according  to  soil, 
water  supply,  and  distance  of  planting.  Trees  planted  at  a  distance  of  4  by  8  ft.  in 
the  interior  of  plantations  increase  about  ^  in.  per  year  in  diameter  after  about  10  or 
12  years.  The  thinning  processes  should  be  begun  after  the  trees  have  been  planted 
8  or  10  years  by  the  removal  of  half  the  trees.  In  general,  the  proper  time  for  cut- 
ting should  be  during  the  months  of  August  and  September.  This  will  prevent  the 
return  to  the  trunk  of  the  soluble  food  in  the  leaves  which  would  furnish  nutriment 
for  bacteria  and  fungi. 

The  cost  and  profit  of  catalpa  growing,  based  upon  results  obtained  in  a  number 
of  plantations,  are  given,  from  which  it  ajipears  that  a  net  profit  of  about  $20  per 
acre  for  the  first  10  years  can  be  obtained,  leaving  the  products  still  standing  in  the 
plantation  worth  about  $400  per  acre.  The  value  of  catalpa  for  railroad  ties  is  dis- 
cussed at  considerable  length  and  the  results  of  a  number  of  tests  conducted  by 
railroads  are  given.  Several  commercial  catalpa  plantations  are  described  which 
have  l;)een  made  since  1870. 

The  catalpa  plantations  at  the  agricultural  college,  A.  Dickens  and  G.  O. 
Greene  [Kansas  Sta.  Bui.  lOS,  pp.  141-145,  p?s.  8). — An  account  is  given  of  the  plant- 
ings of  catalpa  at  the  Kansas  Agricultural  College  which  have  been  made  since  1872. 
Very  encouraging  results  have  been  obtained,  and  on  very  poor  soil  the  catalpa  has 
made  a  paying  crop.  On  good  soil  the  growth  was  proportionately  better.  In  from 
7  to  10  years  growth  of  suitable  size  for  posts  was  produced,  and  in  20  to  25  years 
sufficient  size  for  lumber  or  other  purposes.  The  best  distance  for  planting  appears 
to  be  5  to  6  ft  apart  in  rows  8  it.  distant.  Clean  cultivation  should  be  given  the  trees 
lor  several  years  and  pruning  should  be  resorted  to  to  produce  straight,  desirable 
growth.  Ihe  trees  are  easily  raised,  readily  transplanted,  grow  rapidly,  and  endure 
extremes  ol  drought,  heat,  and  cold. 

The  western  red  cedar,  W.  M.  Bomberger  {Proc.  Iowa  Park  and  Forestry  Assoc, 
1  {1901),  pp.  17,  18). — The  western  red  cedar  {Juniperus  scopulorum)  is  said  to 
require  considerable  heat  and  withstand  drought  to  a  remarkable  extent.  On  this 
account  it  is  considered  one  of  the  most  valuable  of  evergreen  trees  for  growth  on 
the  elevated  plains  country  of  Iowa,  Minnesota,  Dakota,  Nebraska,  Kansas,  Okla- 
homa, and  Colorado.  Two  common  forms  are  briefly  described;  one,  which  is 
indigenous  along  the  Platte  River  in  Nebraska,  is  considered  best  for  general  plant- 
ing; the  other  form  native  in  the  Rocky  Mountains  is  characterized  by  the  glaucous 
color  of  its  foliage,  and  is  better  adapted  for  ornamental  plantings. 
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A  forestry  plantation  after  thirty  years,  E.  Eeevks  {Proc.  Iowa  Park  and 
Forestry  Assoc,  1  {1901),  p}).  21-24)- — An  account  is  given  of  a  plantation  made  in 
1869  which  inchided  about  8  acres  of  European  larch  and  about  an  acre  each  of 
Scotch,  Austrian,  and  white  pine,  and  Norway  and  l)lack  spruce.  Besides  this, 
seeds  of  soft  maple,  white  ash,  white  elm,  box  elder,  walnut,  butternut,  chestnut, 
and  catalpa  were  planted.  On  the  whole,  the  larch  made  the  most  satisfactory 
growth,  followed  by  the  white  pine.  The  best  specimens  of  larch  were  a  foot  in 
diameter  and  60  ft.  in  height  in  1901.  The  white  pine  had  attained  nearly  the  same 
diameter  and  a  height  of  about  35  ft.,  the  other  species  showing  less  satisfactory 
_growth.  The  catalpa  did  not  prove  hardy  and  was  several  times  killed  back  by  the 
severe  cold  of  winter.  The  only  returns  received  fi'om  this  plantation  were  about  $200 
worth  of  telephone  poles  cut  in  January,  1900.  As  the  land  was  estimated  as  being 
worth  $55  per  acre,  the  author  does  not  believe  that  the  planting  was  a  financial 
success. 

Shelter  planting",  W.  M.  Bomberger  {Proc.  loica  Park  and  Forestry  Assoc,  1 
{1901),  pp.  18-21). — The  author  describes  his  experience  in  planting  shelter  belts  on 
2  farms,  by  which  ample  protection  was  secured  in  from  8  to  9  years.  He  suggests 
that  in  planting  such  belts  the  Scotch  and  Austrian  pine  among  evergreens  and  the 
Cottonwood  of  deciduous  trees  are  the  best  to  begin  with.  After  these  are  established 
other  species  may  be  introduced  as  occasion  demands.  Clean  cultivation  of  the  rows 
should  be  continued  for  1  or  2  years  after  the  grove  is  planted,  and  on  the  whole  the 
trees  should  be  set  at  distances  of  about  8  by  8  ft.  The  white  pine  is  said  to  be  one 
of  the  best  species  for  such  planting,  and  although  making  little  growth  for  the  first 
few  years,  it  afterwards  made  a  terminal  growth  of  18  to  32  in.  per  season,  depend- 
ing upon  the  moisture  and  other  conditions.  During  the  first  3  winters  a  mulch  of 
brush  or  straw  is  said  to  be  of  decided  advantage  in  protecting  the  trees. 

Forest  trees  for  park  purposes,  J.  T.  D.  Fulmer  {Proc  Iowa  Park  and  Forestry 
Assoc,  1  {1901),  pp.  29-33). — The  relative  value  of  a  number  of  trees  for  park  pur- 
poses in  Iowa  is  indicated.  Among  the  trees  described  are  the  ash,  box  elder,  l)uck- 
eye  or  horse  chestnut,  sycamore,  elm,  various  maples,  chestnut,  poplar,  hackberry, 
and  several  species  of  oak. 

The  decay  of  timber  and  methods  of  preventing  it,  H.  von  Schrenk  ( U.  S. 
Dept.  Ayr.,  Bureau  of  Plant  Industry  Bui.  U,  pp-  96,  jds.  17,fiys.  ;?7).— This  bulletin 
gives  a  report  in  Mdiich  the  structure  of  timber  is  considered  and  the  factors  which 
cause  the  decay  of  wood  are  described  at  some  length.  Accounts  are  given  of 
attempts  which  have  been  made  to  preserve  timber  from  decay.  An  experiment 
which  has  been  begun  in  coimection  with  some  railroads  in  eastern  Texas  is  briefly 
described.  In  this  experiment  railroad  ties  consisting  of  different  varieties  of  oak, 
beech,  hemlock,  tamarack,  and  pine  have  been  subjected  to  a  number  of  different 
treatments  which  are  claimed  to  protect  the  ties  against  decay.  These  railroad  ties 
have  been  treated  and  laid  in  the  usual  manner  of  railroad  construction,  and  records 
will  be  kept  of  the  length  of  their  service.  In  connection  with  his  investigations, 
the  author  visited  various  countries  in  Europe,  and  gives  a  report  on  the  results  of 
timber  impregnation  experiments  in  those  countries.  An  appendix  to  the  report 
shows  the  forms  of  specifications  and  contracts  which  are  in  use  at  present  by  various 
European  lines  of  railway. 

SEEDS— WEEDS. 

The  intramolecular  respiration  of  seeds,  E.  Godlewski  and  J.  Polzeniusz 
{Ann.  Agron.,  28  {1902),  No.  3,  pp.  151-165).— This  article  gives  the  results  of  an 
extensive  series  of  experiments  with  seeds  and  various  fungi,  in  which  the  intra- 
molecular respiration  was  studied.  The  authors  claim  that  their  investigations  show 
a  marked  analogy  between  intramolecular  respiration  and  alcoholic  fermentation,  if 
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not  indicatiug  the  identity  of  the  two  phenomena.  Peas,  l)eans,  barley,  castor  lieans, 
etc.,  were  experimented  with,  and  it  is  claimed  that  when  deprived  of  oxygen  the 
peas  were  able  to  produce  a  true  alcoholic  fermentation.  The  decomposition  of  the 
saccharose,  which  at  the  end  of  the  experiment  seemed  to  be  converted  into  a  form 
of  invert  sugar,  seems  to  indicate  that  the  presence  of  amylase  is  necessary  for  the 
transformation  of  starch  into  glucose.  The  experiments  are  briefly  summarized  by 
the  authors,  who  claim  that  the  intramolecular  respiration  of  seed  and  of  all  veg- 
etable organisms  whose  products  of  respiration  are  formed  from  hydrolysa])le  carbo- 
hydrates is  identical  with  alcoholic  fermentation.  In  the  absence  of  air,  peas  not 
only  ferment  the  carbohj-drate  reserves,  but  accomiilish  the  decomp(^sition  of  such 
carbohydrates  as  glucose  and  saccharose  which  have  been  artificially  added.  In  pure 
water  peas  transformed  22  per  cent  of  their  original  dry  matter  into  alcohol,  and  in 
the  glucose  solution  27  per  cent  was  produced.  The  fermentation  of  starch  presup- 
poses the  formation  of  amylase,  and  the  decomposition  of  saccharose  depends  ujion 
inversion.  It  is  believed  that  the  formation  of  enzyms  in  the  absence  of  oxygen 
depends  upon  the  nitrogenous  material  present,  and  they  can  not  be  considered  as 
oxidation  products  of  albuminoids.  In  a  solution  of  saltpeter  peas  were  able  to  par- 
tially reduce  the  nitrate,  l)ut  the  nitrite  formed  ultimately  destroyed  the  seed.  The 
intensity  of  intramolecular  resjiiration  is  dire(;tly  dependent  upon  the  temperature, 
l)ut  the  total  production  of  alcohol  and  carbon  dioxid  is  independent  of  it.  Dif- 
ferent kinds  of  seeds  vary  in  their  resj^iratory  capacity,  those  of  legumes  possessing 
it  in  a  high  degree,  cereals  less  so,  and  in  oil-bearing  seeds  it  is  reduced  to  a  mini- 
mum. Intramolecular  respiration  or  alcoholic  fermentation  is  the  first  phase  in  the 
normal  respiration  of  plants  whenever  that  depends  upon  the  hydrolysis  of  carbo- 
hydrates. Whenever  there  are  no  carbohydrate  reserves,  respiration  is  dependent 
upon  the  direct  action  of  oxygen,  but  there  is  no  relation  between  these  two  func- 
tions. The  chemical  processes  which  take  place  within  the  plant  cell  during  respira- 
tion are  not  identical  with  all  cells  of  the  same  type,  but  the  phenomena  vary  with 
the  nature  of  the  material  entering  into  the  respiration. 

Tests  of  the  vitality  of  seed  grain  and  other  seeds  for  1901,  W.  Saunders 
(  Canada  Eipt.  Farim^  liptx.  1901,  pp.  58,  59). — A  report  is  given  of  a  number  of  sam- 
ples of  seed  grain  and  other  seeds  which  w' ere  tested  for  vitality  during  the  season  of 
19(>1.  The  total  number  of  samples  tested  was  2,385,  of  which  900  were  wheat,  312 
barley,  972  oats,  and  the  remainder  mostly  field  and  garden  seeds.  The  maximum 
and  minimum  percentages,  as  well  as  the  average  vitality,  for  the  lot  are  shown.  In 
some  instances  the  averages  are  (juite  low,  due  to  the  fact  that  a  number  of  samples 
of  very  low  germinative  ability  were  tested.  A  table  is  also  given  showing  the 
results  of  the  grain  tests  for  each  province. 

How  long  may  beet  seed  be  stored?  F.  Lub.  nski  {Bl.  Zuekerrubenbau,  8 
(1901),  No.  17,  24^-  359-263). — An  account  is  given  of  experiments' conducted  at  the 
experiment  station  of  Nemercze,  Podolia,  Russia,  on  the  vitality  of  stored  beet  seed. 
Two  lots  of  seed  of  the  harvest  of  1892  were  selected  for  the  experiment,  half  of 
which  were  stored  in  a  double  linen  bag,  the  other  hermetically  sealed  in  a  jar. 
Beginning  in  1893,  samples  of  seed  from  each  lot  were  tested  bimonthly  for  3  years, 
and  thereafter  semiannually  for  4  years.  In  every  case  a  gradual  diminution  in 
vitality  was  noted,  the  seed  kept  in  sacks  falling  from  an  average  of  133.1  to  50 
germinations  per  100  seed  bolls  in  14  days  and  those  hermetically  sealed  depreciat- 
ing from  133.7  to  0  germinations  in  the  same  time.  When  tested  at  bimonthly 
jjeriods  the  seed  gave  higher  percentages  of  germination  during  the  spring  and  sum- 
mer months  than  when  tested  during  the  winter. 

Report  of  the  Skara  Chemical  and  Seed-Control  Station,  1901,  S.  Hammar 
{Ber.  YerJcs.  Skara  Kem.  Sia.  FrnJcontrollansi.,  1901,  pp.  33). — Chemical  analyses  to 
the  number  of  6,482  were  made  during  the  year,  and  353  tests  of  seed  and  686 
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kg.  of  oats  were  oertitied  to.  Cereals,  clover,  and  grass  seed  were  most  commonly 
siibmitted  for  examination  for  their  purity,  germination  al)ility,  etc. 

Weed  seed  as  an  indicator  of  the  origin  of  clover  and  grass  seed,  O.  Bur- 
chard  {Landw.  Vers.  Stat.,  56  {1902),  No.  4,  pj)-  297-S02,  pi.  1). — In  continuation  of 
the  opinions  expressed  in  the  author's  l)Ook  relating  to  this  subject  (E.  S.  R.,  11,  p. 
1054),  a  further  discussion  is  given  of  the  value  of  the  weed  seed  contained  in  clover 
and  grass  seed  as  an  indication  of  the  region  in  which  the  seed  was  grown.  The 
author  still  maintains  that  certain  common  weed  seed  characterize  the  clover  and 
grass  seed  of  different  countries.  Descriptions  are  given  of  a  number  of  species  of 
weed  seed  which  are  occasionally  found  in  clover  and  grass  seed  imported  into  Ger- 
many. The  species  described  are  Apiastrum  patens,  found  in  timothy  seed  from 
North  America;  Verbena  angustifolia,  Solanum  caroUnense,  and  Cuphea  lyiscosissima,  in 
North  American  red  clover  seed;  Gr'mdelia  squarrosa,  in  alfalfa  seed  from  the  United 
States;  Argemone  alba,  in  South  American  alfalfa  seed;  and  Sideritis  scordioides  and 
Leontodon  crispus  in  red  clover  seed  from  the  south  of  France. 

Noxious  weeds,  T.  N.  Willing  (Hjd.  Dept.  Agr.  Northwest  Territories,  1901,  pp. 
56-64). — A  rejiort  is  given  by  the  chief  inspector  of  noxious  weeds  of  the  inspection 
work  conductetl  during  the  past  season  for  the  enforcement  of  the  law  relative  to  the 
destruction  of  noxious  weeds.  This  includes  inspection  of  farms,  public  lands,  etc., 
as  well  as  elevators  and  mills.  Attention  is  called  to  the  necessity  of  the  use  of  clean 
seed  in  sowing  to  prevent  the  sj^read  of  weeds.  On  the  whole  the  enforcement  of  the 
law  is  in  a  fairly  satisfactory  condition. 

New  method  for  combating  wild  radish  and  mustard,  Heinkich  {Landw. 
Ann.  Meckl.  Patriot.  Ver.,  1900,  No.  26,  p)p.  201-203;  abs.  in  Centbl.  Bald.  u.  Par.,  2. 
Abt.,  S  {1902),  No.  23, p.  749) . — The  results  of  experiments  in  which  15  to  40  per  cent 
solutions  of  ChiU  saltpetre,  ammonium  sulphate,  and  potassium  chlorid  were  sprayed 
over  weed-infested  fields.  The  weeds  were  affected  similarly  as  when  sprayed  with 
an  iron  sulphate  solution,  while  the  cereals,  clover,  peas,  vetches,  lupines,  and  beets 
were  not  injured.  The  cost  of  the  application,  when  the  fertilizing  value  of  the 
solution  is  considered,  is  not  so  great  as  other  means  that  have  been  recommended. 
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Plant  diseases  of  1901,  W.  Paddock  {Colorado  Sta.  Bid.  69,  pp.  23,  pis.  5).— The 
princii)al  purpose  of  this  l>ulletin  is  to  stimulate  a  greater  interest  in  plant  diseases 
and  call  attention  to  some  of  the  prevailing  ones.  Among  those  mentioned  are  apple- 
tree  root  rot,  ajjple-tree  rosette,  injury  of  apples  from  improper  si^raying  with 
Bordeaux  mixture,  blackberry-root  disease,  asparagus  rust,  aster  wilt,  currant  cane 
disease,  grape  anthracnose,  pea-root  disease,  plum-leaf  blight,  potato  diseases,  straw- 
berry-leaf blight,  and  stinking  smut  of  wheat. 

The  apple-tree  root  rot  was  noted  in  various  localities  in  the  State,  and  is  usually 
indicated  by  the  yellow  foliage  of  the  trees.  Certain  fungi  ar'e  constantly  associated 
with  the  diseased  roots,  and  it  is  thought  probable  that  they  may  be  ultimately 
responsible  for  the  destruction  of  the  tree.  Investigations  showed,  however,  that 
much  of  the  injury  was  due  to  overirrigation  and  lack  of  drainage  of  the  soil. 

The  apple-tree  rosette  is  reported  from  a  number  of  orchards  which  were  inspected 
by  the  author  and  numerous  specimens  secured.  No  parasitic  organism  of  any  kind 
could  be  discovered  and  the  conclusion  is  reached  that  the  nature  of  the  soil  was 
probably  the  primary  cause  of  the  disease.  The  orchards  were  planted  in  a  soil 
which  contained  an  excess  of  marl,  in  some  places  the  substance  forming  a  solid  sub- 
stratum. During  the  early  part  of  the  season  water  is  plentiful  but  later  the  supply 
usually  becomes  exhausted.  The  soil  rapidly  dries  out  and  the  trees  suffer  from  the 
lack  of  moisture,  consequently  the  growth  stoics  and  the  tissues  harden.     Later  in  tlie 
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season  the  supply  of  water  is  restored  and  the  orchard  irrigated,  with  tlie  result  that 
in  many  instances  distinct  second  growth  is  made  which  is  inunature  when  winter 
sets  in,  and  the  branches  are  either  killed  outright  or  severely  injured.  Second 
growth  is  not  always  necessary  for  the  appearance  of  the  disease,  as  was  shown  by 
examinations  in  a  number  of  orchards.  The  soil  is  estimated  to  contain  1,820  lbs.  of 
common  salt  per  acre,  taken  to  a  depth  of  1  ft.  In  addition,  sodium  carbonate  is 
very  abundant,  and  it  is  probable  that  these  alkalis  exert  an  injurious  effect  upon  the 
trees.  Attention  should  be  paid  to  the  nature  of  the  soil  where  the  orchards  are 
planted,  and  irrigation  water  should  be  judiciously  used  to  prevent  the  occurrence  of 
the  disease.  A  number  of  instances  are  cited  in  which  the  Ben  Davis  apple  suffered 
severe  injury  due  to  applications  of  Bordeaux  mixture.  It  is  thought  probable  that 
it  will  be  necessary  to  modify  the  formula  commonly  recommended  for  spraying 
trees  of  this  variety. 

The  })Iackberry-root  disease,  due  to  Rhizoctonia  sp.,  has  proved  quite  destructive 
about  the  station.  There  appears  to  be  no  cure  for  the  disease,  and  the  destruction 
of  all  affected  plants  is  recommended  as  a  preventive  measure. 

The  occurrence  of  the  asparagus  rust  {Puccinia  asparagi)  is  mentioned.  Asters 
planted  in  the  college  campus  are  said  to  have  been  almost  entirely  destroyed 
by  attacks  of  species  of  Fusarium.  This  fungus  seems  to  have  been  jiresent  in  the 
soil,  and  it  is  recommended  that  the  beds  be  removed  or  the  soil  replaced  with  fresh 
earth. 

The  pea-root  disease  proved  one  of  the  most  destructive  of  the  diseases  under 
investigation  during  the  season  rej^orted  upon.  The  author's  attention  was  first 
called  to  it  in  September,  1900.  During  the  following  winter  soil  from  infected  fields 
was  secured  and  greenhouse  experiments  conducted  with  it.  Plants  in  the  soil  were 
nearly  always  attacked  by  fungi  on  the  roots  and  stems  below  ground,  and  although 
attempts  to  cultivate  the  fungus  artificially  failed,  the  distinctive  characteristics 
showed  that  it  belonged  to  the  genus  Rhizoctonia.  A  potato  disease  due  to  Rhizoc- 
tonia sp.  was  under  investigation  at  the  same  time,  and  inoculation  experiments 
were  undertaken  with  the  potato  organism.  While  the  experiments  did  not  prove 
conclusively  that  the  Rhizoctonia  disease  of  potatoes  was  the  cause  of  the  trouble 
with  peas,  the  indications  pointed  strongly  to  this  conclusion.  For  the  jirevention 
of  the  potato  disease  and  the  stinking  snuit  of  wheat  treatment  with  corrosive  subli- 
mate or  formalin  solutions  is  recommended. 

Report  of  the  botanists,  G.  E.  Stone  and  R.  E.  Smith  {Massachusetts  Sla.  Rpt. 
1901,  pp.  57-85,  Jigs.  3). — During  the  season  covered  by  the  report  a  number  of 
species  of  fungi  affecting  shade  trees  have  been  observed.  Among  these  are  the 
Ghwsporium  nervisequum,  which  caused  the  partial  defoliation  of  the  white  oak 
throughout  the  State,  Glceosporiuvi  sp.  on  maple  and  sycamore,  Dothidea  ulmi  on 
elm,  and  Cercospora  microsora  on  the  European  linden.  The  dying  of  cut-leaved 
birches  was  quite  prominent  in  the  eastern  part  of  the  State  during  the  summer. 
The  cause  of  the  trouble  was  incidentally  due  to  borers,  but  it  is  thought  that  the 
drought  of  the  previous  season  was  the  primary  cause  of  the  trouble. 

The  chrysanthemum  rust,  which  was  first  noticed  in  the  State  in  1896  and  has 
since  extended  over  a  large  portion  of  the  United  States,  is  considered  at  some 
length.  The  disease  was  most  prevalent  in  1897  and  1898,  and  during  the  past  3 
years  has  shown  a  marked  tendency  to  decrease.  Various  remedies  have  been  tried 
by  different  growers,  and  the  practice  of  inside  culture  during  the  summer  has 
proved  very  beneficial  in  obtaining  plants  free  from  rust.  Most  growers  now  con- 
sider the  chrysanthemum  rust  of  little  consequence,  and,  so  far  as  the  authors' 
observations  go,  the  proper  remedies  lie  in  the  judicious  selection  of  healthy  rust-free 
stock  and  inside  cultivation. 

The  practice  of  desiccation,  or  drying  of  greenhouse  soils  by  the  aid  of  the  heat  of 
the  smiimer  sun,  has  been  followed  for  some  time  to  observe  the  effect  of  such  treat- 
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ment  on  certain  organisms.  The  drop  fungus  of  lettuce  {Schrotinia  sp. )  is  greatly 
accelerated  in  its  activity  by  such  treatment.  The  resting  spores  of  many  other 
fungi  are  doubtless  affected  in  the  same  way.  With  lettuce  it  has  been  repeatedly 
observed  that  such  drying  of  soil  results  in  a  stunted  growth,  producing  an  abnor- 
mally colored  and  worthless  crop.  The  texture  of  the  plants  is  poor,  the  leaves  being 
thick  and  tough  and  inclined  to  crinkle.  As  showing  that  this  condition  is  brought 
about  by  desiccation  alone,  it  is  stated  that  wherever  any  drip  from  the  roof  fell 
upon  the  soil  plants  grown  in  such  places  were  always  normal,  and  distinctly  sharp 
lines  can  be  observed  in  the  lettuce  crop  grown  under  such  conditions.  It  is  sug- 
gested that  the  soil  in  lettuce  houses  should  not  be  allowed  to  become  too  dry 
during  summer,  but  if  this  occurs  the  soil  can  be  renovated  by  applying  hot  water 
or  steam  to  it,  as  has  been  previously  shown. 

During  the  past  season  the  growing  of  muskmelons  was  attended  with  consid- 
erable loss  due  to  the  melon  blight  caused  by  Alternaria  and  the  anthracnose  {Colle- 
totrichum  lagenarium)  as  well  as  the  attacks  of  the  downy  mildew  {Plasmopara 
cuhensis).  The  Alternaria  during  the  season  was  less  abundant  than  previously,  but 
the  anthracnose  was  quite  common.  The  downy  mildew  has  been  comparatively 
unknown  up  to  the  present  time  when  it  occurred  upon  muskmelons  over  widely 
extended  areas.  With  the  exception  of  the  anthracnose,  the  chief  troubles  with 
melons  occur  about  September  1  as  the  fruit  begins  to  mature.  As  considerable 
success  has  been  attained  by  spraying  for  the  prevention  of  these  diseases,  the 
authors  suggest  thorough  spraying  throughout  the  season,  beginning  as  early  as 
July  1. 

The  stem  rots  of  chrysanthemums,  carnations,  and  asters  are  described  at  some 
length,  the  latter  disease  having  already  been  noted  (E.  S.  R.,  13,  j).  1060). 

The  asparagus  rust  continues  to  be  a  serious  factor  among  the  large  growers  of  this 
vegetable.  A  large  number  of  inquiries  have  been  instituted  in  which  the  effects  of 
dew,  elevation,  and  shelter  on  infection  were  investigated.  In  no  instance  was  the 
shelter  produced  by  forest  growth  found  to  exert  any  beneficial  influence;  but  there 
seemed  to  be  considerable  differences  in  the  amount  of  the  disease  apparently  attribu- 
table to  the  slope  of  the  ground.  It  is  possible  that  dew  plays  a  part  in  asparagus 
rust  infection  in  those  regions  where  the  conditions  are  favorable  for  an  outbreak 
from  the  uredospore  form  of  the  fungus.  Experiments  in  spraying  were  conducted, 
following  the  recommendations  of  the  New  York  State  Station  (E.  S.  R.,  13,  p.  147). 
This  method  proved  an  expensive  one  and  asparagus  growers  do  not  favor  it.  Fully 
as  beneficial  results  were  obtained  by  an  application  of  Paris  green.  This  method  is 
a  cheap  one  and  is  considered  worthy  of  further  trial. 

The  sterilization  of  soil  in  greenhouses  for  the  prevention  of  fungus  diseases  has 
been  under  consideration  at  the  station  for  a  number  of  years.  It  has  been  recom- 
mended for  the  extermination  of  soil  fungi  such  as  Rhizoctonia,  Pyfhium  debaryanum, 
nematode  worms,  Botrytis  sp. ,  etc.  During  the  past  year  the  commercial  use  of  this 
method  has  been  greatly  extended.  The  effect  of  sterilized  soil  on  the  growth  of 
plants  has  been  noted,  and  for  the  purpose  of  determining  this  factor  2  beds  of  equal 
size  were  selected,  one  of  which  was  treated  with  hot  water  until  the  soil  was  soaked 
and  showed  an  average  temperature  of  145°  F.  at  a  depth  of  4  in.  The  seed  was 
planted  in  boxes  of  earth  which  had  been  heated  to  212°  F.  with  steam.  The  other 
bed  remained  untreated,  the  only  difference  in  the  2  lots  being  the  hot- water  treat- 
ment. These  beds  were  planted  to  lettuce  and  the  weight  of  the  largest  as  well  as 
the  weight  of  typical  plants  showed  a  gain  of  33  per  cent  in  favor  of  the  plants 
grown  upon  the  treated  soil.  Various  methods  of  sterilizing  on  a  commercial  scale 
are  described  at  considerable  length. 

Notes  on  fungus  diseases,  H.  H.  Lamson  {New  Hampshire  Sta.  Bui.  87,  pp. 
127-130). — Brief  descriptive  notes  are  given,  together  with  suggestions  for  the  pre- 
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vention  of  the  peach-leaf  curl,  jiluni  rot,  peach  rot,  downy  mildew  of  the  grape, 
cucunil)er  and  muskmelon  downy  mildew,  and  apple-tree  canker. 

Studies  in  smut  diseases  of  cereals  and  their  prevention,  C.  von  Tubeuf 
{Arb.  K.  Gesundheitsamte,  Biol  Ahf.,  2  {1901),  No.  2,  pp.  ^75-^-^9).— A  description  is 
given  of  the  principal  smuts  affecting  cereals,  and  suggestions  given  for  their  pre- 
vention. 

New  species  of  Uredinese,  J.  C.  Arthur  {Bui.  Torrey  Bat.  Club,  28  {1901),  Xo. 
12,  pp.  G61-G66). — The  author  describes  a  number  of  new  forms  of  Uredineae  which 
have  been  sent  him  from  various  localities  in  the  United  States,  the  type  specimens 
of  which  are  retained  in  its  herbarium.  The  species  described  are  as  follows:  Puc- 
cinia  batesiana,  P.  epicampus,  P.  .vylorrhizx,  P.  vilis,  P.  pmniculariiv,  .Fxidimn  boltonm', 
A.mngnahim,  A.  anognv,  Peridermlum  ornamentale,  Oymnosporangiuvi  nelsoni,  R(rstelia 
nelson i,  P.  fimbr'mla. 

A  new  disease  of  alfalfa,  G.  Pollacci  {Separate  from  Aiti  InM.  Bot.  Univ.  Pavia, 
VII,  pp.  6,  pi.  1;  abs.  in  Ztschr.  Pfianzenkrank.,  11  {1901),  No.  4-5,  pp.  285,  286).— K 
disease  of  alfalfa  is  described  which  is  said  to  be  due  to  an  undescribed  fungus  to 
which  the  author  gives  the  name  Pleosplnerulina  briosiana.  This  fungus  forms  ash- 
gray  spots  with  brownish  borders  on  the  leaves.  The  spots  increase  and  run  together, 
finally  destroying  the  leaves.  In  addition  to  alfalfa,  it  is  reporteil  as  occurring  on 
the  related  species  { Med Imyo  falrafa) . 

Clover  anthracnose,  B.  Mehnek  {Ztschr.  Pjlanzenkrank.,  11  {1901),  No.  4-5,  pp. 
193-196). — During  the  summer  of  1901  clover  anthracnose  was  noted  in  a  number  of 
localities  in  Germany  as  affecting  the  red  clover.  The  disease  in  some  regions  proved 
very  destructive,  25  or  30  per  cent  and  sometimes  more  of  the  plants  being  killed. 
The  fungus  which  causes  the  disease  was  identified  as  Glaosporium  trifolii.  Investi- 
gations made  on  the  disease  seem  to  indicate  that  it  spreads  during  the  growing  sea- 
son by  means  of  the  conidia,  and  that  it  survives  the  winter  as  mycelium  and  in 
pycnidial  form  in  the  tissues  of  the  clover  plants.  This  disease  is  thought  to  have 
been  introduced  from  America  tlirf)Ugh  clover  seed,  and  is  more  destructive  to  plants 
grown  from  American  than  from  German  seed,  the  American  being  a  more  hairy 
plant,  is  more  subject  to  disease. 

Potato  failures,  F.  M.  Rolfs  {Colorado  Sta.  Bid.  70,  pp.  20,  pis.  12). — Numerous 
inquiries  had  been  received  from  potato  growers  regarding  a  failure  of  the  crop, 
and  investigations  showed  that  the  trouble  was  due  to  attacks  of  Rhizoctonia  solani 
(E.  S.  R.,  13,  p.  55),  which  is  an  active  parasite  of  the  j)otato  plant.  The  annual 
loss  in  the  State  from  this  disease  is  quite  large,  and  it  is  reported  as  quite  common 
in  the  i)otato  fields  of  New  York,  Ohio,  Iowa,  Minnesota,  Florida,  Oklahoma,  Texas, 
Colorado,  California,  and  Washington.  The  effect  of  the  fungus  on  the  potato  plants 
is  described,  one  of  the  common  results  being  the  formation  of  an  abnormal  numl)er 
of  very  small  potatoes  of  no  marketable  value.  The  organism  is  peculiarly  a  soil 
fungus,  and  the  disease  may  be  transmitted  through  the  use  of  infected  seed.  Inoc- 
ulation experiments  are  reported  in  which  the  disease  was  readily  produced.  Exam- 
ination of  a  lot  of  potatoes  during  the  planting  season  showed  that  91  per  cent  were 
more  or  less  covered  with  sclerotia  of  the  fungus.  The  disease  may  be  carried  not 
only  by  potatoes  but  also  by  beet  roots,  dead  potato  stems,  or  on  the  dead  stems  of 
many  weeds  which  grow  in  potato  fields.  The  results  of  seed  treatment  with  corro- 
sive sublimate  and  formalin  solutions  indicate  that  the  diseased  potatoes  may  be 
readily  disinfected  by  such  treatment,  but  in  order  to  secure  good  results  the  treated 
seed  must  be  planted  in  soil  which  is  free  from  disease.  When  a  field  has  become 
thoroughly  infected  with  the  disease  the  fungus  will  doubtless  remain  in  the  soil  for 
a  number  of  years.  Attention  should  be  paid  to  the  sorting  and  disinfecting  of  the 
seed  tubers,  and  by  practicing  a  long  and  systematic  rotation  of  crops  the  soil  may 
be  prevented  from  becoming  badly  infested  with  this  fungus. 
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Study  of  a  new  bacterial  disease  of  the  potato,  G.  Delacroix  ( Compt.  Rend. 
Acad.  Sci.  Paris,  133  {1901),  No.  24,  pp.  iftSO-iftS;?).— In  a  previous  publication  (E. 
S.  R.,  13,  p.  1058)  the  author  described  a  bacterial  disease  of  potato  which  was  then 
attributed  to  the  organism  which  had  been  previously  described  as  Bacillus  solanace- 
arum.  Subsequent  studies  have  led  to  the  conclusion  that  the  disease  in  question  is 
not  to  be  attributed  to  this  organism  but  to  another,  apparently  undescribed,  to  which 
the  name  B.  solanincola  is  given.  The  effect  upon  the  host  and  the  action  of  the 
organism  in  various  media  are  described.  The  author  states  that  tomatoes  are  also 
affected  by  this  organism,  but  that  they  are  less  susceptible  than  potatoes.  The 
organism  is  believed  to  be  present  in  the  soil,  from  which  it  spreads  to  the  plants, 
and  unfavorable  meteorological  conditions  are  a  contributive  cause  of  the  infection. 
Associated  with  it  is  frequently  found  the  fungus  Rhizoctonia  solani,  which  proves 
quite  destructive,  and  the  mycelia  of  other  fungi  have  also  been  isolated.  Their 
presence  is  attributed,  however,  to  the  penetration  of  the  plant  by  the  bacteria. 

Asparag-us  rust,  W.  T.  INIacoun  [Canada  Expt.  Farms  Rpts.  1901,  pp.  110-113). — 
The  asparagus  rust  {Pncdnla.  asparagi),  which  has  been  rejjorted  from  a  number  of 
localities  in  the  United  States  within  the  past  5  years,  has  made  its  appearance  in 
Canada,  being  reported  at  the  Central  Experimental  Farm  for  the  first  time  during 
this  season.  The  life  history  of  the  fungus  and  suggestions  for  its  treatment  are 
given,  the  statements  being  largely  compiled  from  New  York  State  Station  Bulletin 
188  (E.  S.  E.,  13,  p.  147). 

Cantaloupe  blight  in  1901,  H.  H.  Griffin  {Colorado  Sta.  Bid.  68,  p)p.  12-14). — 
In  continuation  of  the  investigations  on  this  disease  (E.  S.  R.,  13,  p.  362),  work  was 
planned  in  treating  the  seed  with  Bordeaux  mixture,  and  in  spraying  to  determine  the 
time  at  which  it  is  most  efficient.  The  work  attempted  at  the  station  grounds  was 
destroyed  by  a  hail  storm  the  latter  part  of  July.  Sprayings  at  a  number  of  localities 
reaffirmed  the  general  efficiency  of  Bordeaux  mixture.  Two  prominent  features 
were  brought  out  in  the  investigation,  one  of  which  was  the  necessity  of  avoiding  the 
use  of  heating  manures  previous  to  planting  melons,  and  the  other  the  need  of  rota- 
tion of  cantaloupes  with  other  crops.  Comparisons  between  fields  planted  the  latter 
part  of  March  and  early  in  May  showed  that  while  the  season  was  one  of  the  most 
favorable  for  extremely  early  planting  there  was  no  advantage  over  planting  a  month 
later. 

Nematodes  as  enemies  of  garden  plants,  A.  Osterwalder  {Gartenfiora,  50 
{1901),  Xo.  13,  pp.  337-346,  pi.  l,fig.  1). — A  description  of  nematodes,  together  with 
suggestions  for  their  eradication  are  given. 

Canker  of  apple  trees,  H.  IIasselbrixi;  {Illinois Sta.  Bui.  70,  pp.  225-239,  pis.  4). — 
Descriptions  are  given  of  some  of  the  fungi  which  cause  diseases  known  as  canker  of 
fruit  trees,  and  of  a  new  canker  disease,  designated  as  the  Illinois  apple-tree  canker, 
which  is  doing  serious  damage  in  the  apple  orchards  of  Illinois.  This  canker  is 
caused  by  the  fungus  Nummularia  discreta,  which  has  long  been  known,  and  as  a 
saprophyte  has  frequently  been  reported  on  various  hosts  in  Europe  and  America, 
but  hitherto  has  not  been  reported  as  a  parasitic  organism.  The  disease  was  first 
noticed  in  the  apj^le-growing  regions  of  southern  Illinois  during  the  past  season. 
Within  an  infected  orchard  the  disease  is  usualh'  scattered,  the  infected  trees  occur- 
ring here  and  there.  The  canker  wounds  are  usually  formed  on  the  larger  limbs 
near  the  trunk  of  the  tree,  from  which  they  extend  upward  on  the  limb,  and  fre- 
quently down  into  the  trunk.  The  appearance  of  the  canker  varies  with  age.  At 
first  the  spots  are  inconspicuous,  so  that  they  are  readily  overlooked  by  the  casual 
observ^er.  In  the  earliest  stages  the  diseased  bark  has  an  unhealthy,  dirty  brown 
appearance,  and  is  usually  depressed  a  little  below  the  living  bark.  The  spots  vary 
in  size,  sometimes  attaining  a  diameter  of  6  in.  They  grow  most  rapidly  in  the 
direction  of  the  long  axis  of  the  limb.     The  interior  of  the  spot  has  a  mottled  appear- 
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ance,  due  to  soun<l  areas  scattered  here  and  tliere  throughout  tlie  dead  tissue.  The 
boundary  between  the  dead  and  sound  l)ark  is  usually  sharply  marked,  sometimes 
cracks  appearing  along  the  boundary.  Often  the  wound  is  accompanied  by  a  flow  of 
sap,  which  is  probably  a  secondary  phenomenon  not  due  to  the  parasite.  Late  in 
the  summer  or  autumn  the  fruiting  bodies  of  the  fungus  ai)pear  near  the  margin  of 
the  diseased  spot.  These  are  produced  under  the  bark,  which  soon  splits,  forming 
star-shai)ed  ruptures  and  exposing  the  pale  grayish-yellow  spore  cushions,  which 
are  }  to  }  in.  in  diameter.  As  the  canker  spots  increase  in  size  they  change  in 
appearance,  the  bark  in  the  older  part  becoming  rough  and  blackened,  as  though 
charred.  The  entire  blackened  area  is  dotted  over  by  these  circular  stomata,  which 
form  the  most  pronounced  distinguishing  feature  of  this  disease.  The  injury  which 
the  fungus  causes  is  first  local,  being  restricted  to  the  area  of  the  canker  spot;  but 
the  rapid  advance  of  the  mycelium  along  the  longer  axis  of  the  limbs  spreads  the 
disease,  so  that  branches  may  sometimes  be  diseased  for  a  distance  of  2  or  3  ft.  ])efore 
they  are  finally  and  completely  girdled. 

So  far  as  the  observations  of  the  author  go,  the  fungus  is  a  wound  parasite,  and 
on  this  account  care  should  be  exercised  not  to  injure  the  bark,  and  in  pruning  to 
cover  wounds  with  paint  or  some  fungicide.  Badly  diseased  limbs  should  be  cut 
and  burned,  and  when  first  noticed  the  removal  of  the  bark  with  a  portion  of  the 
underlying  tissue,  and  covering  the  wound  Avith  paint  or  Bordeaux  mixture,  is 
recommended. 

Notes  on  spraying  for  bitter  rot,  J.  T.  Stinson  {Missouri  Fruit  Sta.  Bui.  ;?,  pp. 
20,  figs.  4). — Suggestions  are  given  for  the  spraying  of  apple  trees,  and  the  time  of 
application,  formulas  for  use,  and  machinery  are  described.  A  report  is  also  given 
on  experiments  in  the  prevention  of  bitter  rot  of  apples.  The  trees  were  sprayed 
with  Bordeaux  mixture,  the  foliage  and  fruit  being  well  covered  with  the  fungicide 
during  July  and  August.  In  every  case  the  amount  of  marketable  fruit  from  the 
sprayed  trees  equaled  or  exceeded  that  from  the  unsprayed,  but  the  fruit  from 
the  unsprayed  trees  was  the  more  highly  colored.  The  investigations  showed  that 
Bordeaux  mixture  as  used  was  injurious  to  some  varieties,  particularly  the  Ben 
Davis. 

Brown  rot  of  peaches  and  plums,  C.  C.  Newman  {South  Carolina  Sta.  Bui.  69, 
pp.  12,  figs.  3).—li  is  said  that  the  peach  crop  has  proved  an  almost  total  failure  in 
many  sections  of  the  State,  due  to  the  attacks  of  the  fungus  Monilia  fructigena.  The 
fungus  IS  popularly  described,  and  for  its  prevention  spraying  with  Bordeaux  mixture 
is  recommended.  A  formula  is  given  for  Bordeaux  mixture;  and  the  cost  of  4  appli- 
cations for  6-year-old  trees  is  estimated  at  6  cts.  per  tree,  or  for  10-year-old  trees 
about  12  cts.  per  tree.  The  importance  is  pointed  out  of  destroying  the  decayed 
fruits  m  order  that  the  fungus  should  not  be  carried  over  the  winter.  A  tabular 
statement  is  given  showing  the  results  of  spraying  60  varieties  of  peaches.  All  of 
the  early  varieties  received  3  applications,  the  later  ones  4  and  5,  and  the  very  late- 
ripening  6  sprayings.  As  a  result  of  the  spraying  the  amount  of  sound  fruit  is  said 
to  have  been  mcreased  by  from  25  to  75  per  cent. 

A  new  disease  of  orange,  T.  Ferraris  {Separate  from  Malpighia,  XIII,  pp.  14, 
pi.  1;  abs.  m  Ztschr.  Pflanzenkrank.,  11  {1901),  No.  4-5,  pp.  291,  292).— An  account  is 
given  of  a  rot  ot  the  orange  fruit  which  is  due  to  Oidium  ciiri-aurantii,  n.  sp.,  which 
is  described.  Pure  cultures  of  it  were  grown  on  agar  containing  orange  juice,  and 
from  these  cultures  sound  oranges  were  inoculated,  producing  the  disease. 

Coffee  diseases  in  Brazil,  F.  Noack  {Ztschr.  Pflanzenkrank.,  11  {1901),  No.  4-5, 
pp.  196-203,  pi.  i).— The  author  describes  at  considerable  length  some  of  the  more 
destructive  diseases  of  coffee  which  have  been  observed  upon  the  coffee  trees  in 
Brazil.  Those  described  are  due  to  the  fungi  Cercospora  coffeicola,  Mycosphierella  coj- 
fese,  and  Colletotrichuni  coffeanum,  the  latter  two  being  described  as  new  species.     The 


1(52  EXPERIMENT    STATION    RECORD. 

different  fungi  are  described  in  detail  and  tlie  effect  produced  upon  the  host  plants  is 
shown.  While  originally  reported  from  Brazil,  these  fungi  are  known  from  other 
localities. 

On  the  use  of  potassium  permanganate  against  oidium,  B.  Chaizit  {Rev.  Vit., 
16  {1901),  Xo.  416,  p.  631). — An  account  is  given  of  the  successful  use  of  a  2  per  cent 
solution  of  potassium  permanganate  in  protecting  2  exceptionally  susceptible  varieties 
of  table  grapes  against  attacks  of  oidium.  The  question  of  the  probable  presence  of 
the  permaganate  in  wines  made  from  grapes  treated  with  this  solution  has  been  raised, 
and  the  author  shows  that  it  is  hardly  probaljle  that  any  of  the  fungicide  will  tind 
its  way  into  the  wine. 

Anew  factor  in  combating  mildews,  F.  W.  Neger  {Ztschr.  Pflanzenkrcwl-.,  11 
{1901),  No.  4-5,  pp.  201-212). — In  combating  the  powdery  mildews  the  author  calls 
attention  to  the  necessity  of  ascertaining  the  form  in  which  the  fungus  i)asses  the 
winter  and  mode  of  distribution  of  the  spores,  grouping  the  different  powdery  mil- 
dews into  two  classes  based  upon  this  factor. 

liife  history  and  means  for  detection  of  timber  rot  fungi  and  similar  organ- 
isms, Vx.  Marpmann  {Cciithl.  Bakt.  ■«..  lar.,  2.  Abl.,  7  {1901),  Xo.  22,  pj).  775-7S2).— 
Notes  are  given  on  Merulius  Jacrymans,  Polyporusspp.,  Trametes  radiciperda,  Agaricus 
melleus,  etc. 

A  fungus  disease  of  juniper,  A.  von  Jaczewski  {Ztschr.  Pflanzenkrank.,  11 
{1901),  No.  4-5,  pp.  203-207,  Jigs.  7). — A  description  is  given  of  a  disease  of  junipers 
caused  by  Exosporiumjuniperinum.  This  fungus  has  been  previously  described  under 
the  name  Coryneum  jimipermum.  Subsequent  to  this  description  it  was  given  the 
name  Exosporium  deflectans,  and  as  the  fungus  belongs  to  the  latter  genus  the  author 
has  made  the  transformation  of  the  specific  name  to  conform  with  tlu'  recent  laws  of 
botanical  nomenclature.  In  addition  to  this  fungus,  the  author  reports  the  occur- 
rence of  another  {Tfendersonia  notha)  as  sometimes  occurring,  as  well  as  a  second 
species  ( If.  foliirola)  . 

Studies  on  -fficidium  elatinum,  E.  Fischer  {Ztschr.  Pflanzenkrank.,  11  {1901), 
No.  6,  pp.  321-34S,  flgs.  4).- — This  fungus,  which  is  said  to  cause  the  hexenbesens  on 
silver  fir,  has  been  studied  by  the  author  and  its  uredo  and  teleutospore  forms 
determined.  The  uredo  and  teleuto  forms  are  reported  as  having  been  found  upon 
various  species  of  Cerastium  and  Stellaria.  The  inoculation  experiments  are  reported 
on  a  large  number  of  species  of  plants  representing  widely  varying  orders  of  plants. 
Experiments  are  also  reported  on  the  production  of  hexenbesens  from  material 
obtained  from  species  of  Stellaria,  etc. 

The  poplar  rust,  J.  Fletcher  {Canada  Expt.  Farms  Rpts.  1901,  pp.  259-261). — 
The  poplar  trees  of  the  Northwest  Territories  {Populus  tremuloides)  are  reported  as 
badly  affected  by  the  fungus  Melampsora  popidina,  and  as  a  result  of  the  attacks  the 
trees  are  frequently  defoliated.  A  similar  fungus  is  reported  on  the  birch  foliage. 
Most  of  the  young  seedlings  planted  in  this  region  are  imported  from  Minnesota  and 
Dakota,  and  it  is  noted  that  those  varieties  of  poplar  which  have  been  imported  from 
Russia  have  so  far  escaped  the  attacks  of  the  fungus.  If  they  should  continue  to 
show  this  imnnmity  their  importance  for  tree  planting  in  the  West  would  be  greatly 
increased. 

Maple  seed  bligbt,  J.  Fletcher  {Canada  Expt.  Farms  Rpts.  1901,  p.  259). — 
During  the  summer  of  1901,  at  Indian  Head  and  the  surrounding  district,  the  see<l 
of  the  ash-leaved  maple  {Negundo  aceroides)  were  found  seriously  attacked  by  a 
fungus  which  proved  to  be  a  species  of  Fusarium.  When  trees  are  affected  by  this 
disease  the  seed  show  the  injury,  the  edges  of  the  wing  becoming  bleached  and 
spotted,  and  the  seeds  fail  to  fill.  The  importance  of  the  ash-leaved  maple  as  a 
shade  tree  in  the  West  can  scarcely  be  overestimated,  and  should  this  disease  persist 
it  would  be  necessary  to  grow  seedlings  from  seed  obtained  from  localities  which  are 
not  infested. 
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The  action  of  copper  on  leaves,  S.  M.  Bain  {Ihme^see  Sta.  BuL,  Vol.  XV, 
No.  2,  iH'.  21-108,  ph.  8,  fig.  1). — This  bulletin  gives  the  results  of  investigations 
begun  in  1895  and  continued  with  some  interruption  until  1901,  a  preliminary 
account  of  which  has  already  been  given  (E.  S.  E.,  13,  p.  866).  The  object  of  the 
experiments  was  to  ascertain  the  effect  of  fungicides  on  peach  foliage,  which  might 
be  of  economic  value  in  the  treatment  of  the  diseases  of  that  plant.  Comparative 
studies  were  made  on  the  effect  of  fungicides  on  apple  and  grape.  The  poisonous 
action  of  copper  solutions  introduced  through  the  roots,  the  action  on  tlie  leaves  and 
conditions  affecting  the  action,  the  permeability  of  the  cuticle  of  the  leaf  and  its  rela- 
tion to  the  action  of  fungicides,  wound  healing  of  the  leaves  and  leaf  fall,  and  the 
influence  of  copper  on  the  assimilative  function  of  leaves  are  all  discussed  at  con- 
siderable length. 

From  the  evidence  presented  there  appears  to  be  little  doubt  that  copper  is 
absorbed  by  the  leaves  of  plants  sprayed  with  Bordeaux  mixture.  The  conclusive 
and  final  evidence  of  the  entrance  of  co^^per  into  the  tissues  of  the  leaf  is  a  subject 
for  future  investigation.  One  of  the  first  conditions  permitting  the  absorption  of  any 
substance  by  the  leaf  is  that  the  substance  shall  ])e  either  a  liquid  or  dissolved  in  a 
liquid.  The  injury  to  peach  foliage  caused  by  copper  is  the  same  whether  supplied 
in  the  form  of  a  soluble  salt  or  an  insoluble  hydrate.  There  appears  to  be  some  sub- 
stance escaping  from  the  peach  leaf  which  has  a  solvent  action  on  copper  hydroxid, 
but  the  nature  of  this  substance  is  as  yet  not  known.  It  is  shown  that  while  peach 
leaves  are  able  to  dissolve  copper  hydrate,  the  presence  of  lime  has  a  tendency  to 
prevent  this  solvent  action  and  retards  or  wholly  prevents  the  injury  of  copper  to  the 
leaves.  One  of  the  most  important  features  in  tljis  connection  is  the  solubility  of 
copper  applied  to  the  leaves.  Attention  is  called  to  the  action  of  the  so-called  strong 
and  weak  Bordeaux  mixtures.  If  properly  made,  these  differ  only  in  the  amount  of 
copper  hydrate  deposited  upon  the  leaves.  An  excess  of  lime  in  Bordeaux  mixture 
has  a  tendency  to  retard  the  rate  of  the  entrance  of  copper  into  the  leaf  Ity  simply 
jireventing  the  copper  from  passing  into  solution.  Another  important  factor  con- 
trolling the  entrance  of  copper  into  the  leaf  is  the  presence  of  water.  It  is  shown  by 
the  author's  experiments  that  no  injurious  effect  follows  the  spraying  of  peach  leaves, 
providing  they  are  not  exposed  to  rain  or  dew.  Another  factor  to  be  considered  is 
the  rate  of  entrance  of  the  copper  into  the  leaf  through  the  permeability  of  the  leaf 
cuticle. 

Sunnning  up  his  investigations,  the  author  concludes  that  peach  foliage  is  very 
susceptible  to  injury  by  fungicides  because  the  leaves  are  especially  sensitive  to  poi- 
sons in  general  and  to  copper  in  particular.  Peach  leaves  have  the  power,  which 
may  or  may  not  be  possessed  by  other  leaves,  of  dissolving  copi^er  hydroxid.  They 
have  a  cuticle  which  is  thinner  and  more  permeable  than  many  other  leaves,  and 
the  glandular  surfaces  terminating  their  marginal  teeth  are  especially  fitted  for  the 
absorption  of  copper  in  solution  by  reason  of  their  thin  cuticular  covering.  Peach 
leaves  are  especially  sensitive  to  the  various  agencies  producing  leaf  fall  by  the  pro- 
duction of  a  normal  abscissal  layer.  They  have  the  power,  in  common  with  other 
leaves  of  the  same  genus,  to  exfoliate  any  injured  region,  and  this  involves  much 
more  than  the  really  injured  cells.  If  this  process  removes  a  large  portion  of  the 
lamina,  the  whole  leaf  falls.  As  a  practical  suggestion  for  the  prevention  of  injury 
the  author  recommends  the  spraying  of  leaves  with  a  thin  solution  of  milk  of  lime 
about  2  days  in  advance  of  the  spraying  with  Bordeaux  mixture.  This  will  offer 
considerable  protection  to  the  leaves  against  the  injurious  action  of  the  copper,  and 
the  Bordeaux  mixture  lying  above  the  stratum  of  calcium  carbonate  can  act  upon 
any  fungus  spores  coming  in  contact  with  it.  An  extensive  bibliography  on  the 
subject  concludes  the  bulletin. 

Some  recent  ■work  -with,  fung-icides  by  the  experiment  station,  A.  D.  Selby 
[Proc.  Columbus  Hort.  Soc,  16  {1901),  jyp.  1S4-186). — A  report  is  given  of  experiments 
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conducted  by  the  Ohio  station  on  spraying  a  vineyard  and  on  treating  onions  for  the 
prevention  of  disease.  The  vineyard  received  7  applications  of  fungicides,  the  first 
4  of  Bordeaux  mixture  and  the  last  3  of  animoniacal  copper  carbonate.  These  were 
applied  at  a  cost  of  al)out  $6.50  per  acre.  The  fruit  proiluced  on  the  unsprayed  tract 
was  of  an  inferior  (luality  and  sold  at  the  rate  of  about  $6  per  acre.  The  sprayed 
tract  gave  a  gross  return  of  $122  per  acre.  When  soda-Bordeaux  mixture  was  used 
to  follow  the  ordinary  Bordeaux,  an  increase  of  $18  per  acre  over  the  above  sum 
was  noted. 

Experiments  with  onion  smut  treatment  consisted  of  the  application  of  ground 
lime  to  the  soil  just  ])efore  seeding  the  onions  and  the  sprinkling  of  a  solution  of 
formalin  on  the  scattered  seed.  The  results  obtained  show  that  either  of  the  two 
methods  is  a  better  remedy  than  any  heretofore  used  for  onion  smut  prevention  in 
infected  soils. 

The  solubility  of  a  mixture  of  copper  and  sodium  sulphates,  Massol  and 
Maldes  {Comjd.  Lend.  Acad.  Sri.  Paris,  133  {1901),  No.  6,  pp.  2S7-.289).—T:he  solu- 
bility of  copper  and  sodium  sulphates  when  mixed  in  varying  proportions  has  been 
determined.  It  was  found  that  at  different  temperatures  the  different  compounds 
vary  in  their  strength  of  solution.  At  comparatively  low  temperatures  there  is  ordi- 
narily little  variation  in  the  composition  of  the  solution,  but  if  the  temperature  be 
raised  to  from  23  to  33°  C.  the  composition  of  the  solution  will  vary  in  proportion 
to  the  relative  amount  of  the  2  salts  in  the  mixture. 


ENTOMOLOGY. 

Some  insects  injurious  to  vegetable  crops,   F.  H.  Chittenden  (  U.  S.  Dept. 

Agr.,  Division  of  Entomology  Bui.  S3,  n.  ser.,  pp.  117,  Jigs.  30). — The  author  presents 
descriptive,  biological,  and  economic  notes  on  a  large  number  of  insects  injurious  to 
various  garden  crops.  Brief  mention  may  be  made  of  the  following  species  which 
are  discussed  by  the  author: 

Potato  stalh weevil  {Trichoharis  irinotata)  (pp.  9-18). — This  insect  is  distributed  on 
the  north  to  Pennsylvania,  New  Jersey,  Illinois,  Iowa,  and  even  into  Canada;  in 
the  South  the  insect  is  found  as  far  as  Florida  and  Texas.  The  beetles  were  seen 
in  the  District  of  Columbia  as  early  as  May  20.  The  pupal  stage  is  said  to  vary  from 
8  to  11  days.  All  the  beetles  mature  by  September  and  hibernation  takes  place  in 
the  adult  stage.  The  insect  is  attacked  by  Siglaphus  curculionis.  The  best  remedy 
for  this  insect  consists  in  pulling  up  infested  vines  as  soon  as  they  begin  to  wilt  and 
destroying  all  vines  in  the  field  as  soon  as  the  crop  is  harvested.  All  solanaceous 
weeds  in  the  neighborhood  of  the  potato  patch  should  also  be  burned. 

Thenorthern  leaf -footed  plant  bug  {Leptoglossus  oppositus)  (pp.  18-25). — The  species 
of  this  genus  live  in  all  of  their  stages  preferably  upon  the  fruit  of  the  plants  which 
they  attack.  There  is  but  one  generation  per  annum  of  this  species.  The  fruit 
plants  are  usually  cucurbits,  but  hibernated  adults  may  appear  on  fruit  trees  in  the 
spring.  The  insect  is  attacked  by  Trichopoda  pennipes.  The  best  remedies  are  hand 
picking,  capturing  in  inverted  umbrellas  or  nets  saturated  with  kerosene,  and  free 
use  of  kerosene  emulsion. 

The  carrot  rust  Jig  {Psila  rosnr)  (pp.  26-32). — This  pest  caused  much  damage  in  a 
celery  field  in  New  York  during  1901.  The  insect  occurs  in  England,  continental 
Europe,  and  has  been  for  some  years  known  to  be  an  injurious  species  in  Canada. 
The  life  history  of  the  carrot  rust  fly  has  not  been  carefully  worked  out.  It  is  attacked 
by  Alysia  apii.  The  best  methods  of  control  are  the  use  of  kerosene  emulsion,  late 
sowing,  rotation  of  crops,  destruction  of  insects  in  stored  carrots,  and  direct  treatment 
of  the  insect  in  celery  beds. 

The  carrot  beetle  {TAgyrvs  gibhosns)  (pp.  32-37). — This  insect  is  descrilied  and  notes 
are  given  on  its  habits  and  life  history.     It  is  distributed  from  Long  Island  to  Call- 
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foriiia,  and  in  the  (Tiilf  States.  It  is  ])erhapH  the  most  injurious  species  of  carrot 
insect  in  this  country.  The  knowledge  of  the  hfe  history  of  the  insect  is  still  incom- 
plete. Some  larval  injury  has  heen  noted,  hut  the  larva?  frequently  feed  on  humus, 
manure,  and  decomposing  roots.  The  species  is  single  brooded.  One  species  of 
l)ird,  chuck-will's-widow,  is  reported  as  feeding  on  the  beetles  in  the  adult  stage. 
The  best  remedy  for  this  insect  consists  in  the  use  of  lantern  traps  and  scattering 
lime  through  infested  fields. 

Tlie  bed  army  worm  [Luphygma  exifjva)  (pp.  37-46). — This  species  is  evidently  of 
foreign  origin,  and  has  gradually  spread  from  California  eastward  into  the  eastern 
portion  of  Colorado  on  the  Atlantic  side  of  the  Continental  Divide.  It  was  first 
reported  as  injurious  by  C.  P.  (Tillette,  in  Colorado,  and  has  sul)sequently  been  noted 
as  quite  injurious  in  that  State.  Sugar  beet  is  its  favorite  food  plant,  but  the  insect 
also  feeds  upon  lamb's  quarters,  pigweed,  corn,  potato,  peas,  onions,  etc.  The  cater- 
pillar is  sometimes  parasitized  l)y  Frontina  archippivora.  The  best  methods  of  fighting 
this  insect  are  by  means  of  Paris  green  and  kerosene  emulsion.  Brief  notes  are  given 
on  garden  wel)worms  (pp.  46-49).  The  species  considered  are  Loxostege  ximilalis, 
L.  silcticalin,  and  IleUula  undalw. 

The  rid  tiuniip  heefle  [Entomoscelis  adonidis)  (pp.  49-53). — This  species  is  said  to  be 
common  to  North  America,  Europe,  and  Asia,  and  to  be  generally  distributed  over 
these  countries.  The  eggs  are  usually  laid  in  the  autumn  and  the  species  hibernates 
in  the  egg  stage.  The  red  turnip  beetle  may  be  destroyed  by  the  remedies  which 
are  commonly  used  against  Colorado  potato  beetle. 

The  cross-striped  cabbage  worm  {Pionea  7'imos(dw)  (pp.  54-59). — This  species  agrees 
very  closely  in  its  life  history  with  the  imported  cabbage  butterfly.  A  number  of 
j>a"asitic  insects  of  the  genus  Apanteles  have  been  bred  from  it.  The  best  remedy  is 
]ierhaps  Paris  green  applied  dry  or  as  a  spray.  Other  remedies  ma}^  be  tried,  such 
a«  bran  mash,  kerosene  emulsion,  pyrethrum,  mechanical  methods,  clean  cultivation, 
trap  crops,  and  spraying  with  water. 

The  cabbage  looper  {Plusla  brassicie)  (pp.  60-69). — This  species  usually  feeds  on  Cru- 
el fene,  but  also  attacks  asparagus,  clover,  and  various  greenhouse  plants.  It  is  para- 
sitized by  1  or  2  species  of  insects,  and  is  preyed  upon  by  black  and  white  spiders. 
A  number  of  larv?e  were  found  apparently  suffering  from  a  bacterial  disease  which 
was  not  determined.  A  fungus  disease  {Botrytis  rileyi)  sometimes  causes  the  death 
of  the  larvcC.  The  artificial  remedies  may  be  the  same  as  those  recommended  for 
cross-striped  cabbage  worm.  A  new  adtbage  looper  [P.  precationis)  (pp.  69-72),  was 
observed  attacking  cabbage  and  other  garden  plants  in  the  District  of  Columbia  in 
1900.  The  moth  is  generally  distributed  east  of  the  Rocky  Mountains.  The  best 
remedy  for  this  species  is  probably  Paris  green. 

The  celery  loopjer  {Plusia  simplex)  (pp.  73,  74). — This  species  appears  throughout 
the  season  in  a  large  number  of  localities  east  of  the  Rocky  Mountains.  It  may  be 
destroyed  by  the  use  of  Paris  green. 

Notes  on  Dipterous  leaf  miners  on  cabbage  (pp.  75-77). — A  brief  account  is  given  of 
the  feeding  habits  and  li^'e  history  of  Scaptoncyza  flaveola,  ,S.  adusta,  S.  graininwm,  and 
Agromyza  diminuta. 

Notes  are  given  on  a  considerable  number  of  insects  injurious  to  cabbage,  esi^ecially 
late  cabbage,  and  similar  crops  (pp.  77-84).  The  species  discussed  in  this  section 
are  PltyUotreta  bipustulata,  Ceutorhy nchus  rapse,  C.  quadridens,  wasps  as  destroyers  of 
cabbage  worms,  cabbage-root  maggot  injurious  to  celery,  cabbage-plant  louse,  dia- 
mond-back moth,  harlequin  cabbage  bug,  imported  cabbage  butterfly,  and  cabbage 
looper.  The  desirability  of  keeping  up  applications  of  insecticides  late  in  the  fall  is 
urged  upon  gardeners. 

Notes  on  insects  injurious  to  peas  and  beans  are  presented  on  pages  84-110.  The 
species  upon  which  notes  are  given  include  Phorhia  fusciceps,  which  attacks  the  seeds 
and  sprouting  plants  of  various  kinds  of  beans  and  corn,  and  which  may  be  checked 
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by  placing  sand  .soaked  in  kerosene  around  the  seed  when  planted;  Eudamns proteus, 
which  is  apparently  injurious  only  in  Florida  and  a  few  other  Southern  States  and  may 
be  controlled  by  spraying  with  Paris  green;  Semasia  liigricana,  the  injuries  of  which 
may  be  partly  controlled  l)y  planting  very  early  and  late  varieties  of  peas,  by  clean 
culture,  and  early  fall  plowing.  Ogdoconta  cinereola,  which  injures  the  foliage  and 
pods  of  beans,  is  distributed  generally  east  of  the  Rocky  Mountains,  has  no  parasitic 
or  predaceous  enemies,  and  may  be  best  controlled  by  spraying  with  arsenate  of  lead; 
Uranotes  melinufi,  Cerofoma  trifurcata,  MonoptiJota  nubilella,  Dlahrotica  atripennis,  Sj)er- 
mophagus  pexioralis,  pea  weevil,  bollworm,  fall  webworm,  HaUicns  uhleri,  Acaniho- 
cerus  galeator,  Alydus  eurinus,  leaf  hopper,  AjMs  rumicis,  and  wire  worms. 

Notes  are  also  given  on  a  number  of  flea-beetles  (pp.  110,  117),  including  the 
following  species:  Sydena  hlanda,  S.  frontalis,  S.  Imdsonias,  Chsetocnema  deniicMlata,  C. 
pvlicaria,  Dhomjcha  xdiiiJiomehvna,  and  Epitri.vfttscula. 

Proceedings  of  the  Entomological  Society  of  Washington  ( Proc.  Ent.  Soc. 
Washingtoit,  5  {IW:^),  No.  1,  pp.  9-2,  pi.  1,  figs.  2). — In  this  number  of  the  proceedings 
various  articles  on  entomological  subjects  are  contained.  A  considerable  proportion 
of  the  articles  are  given  in  abstract  and  are  reprinted  elsewhere .  The  papers  read  at 
the  various  meetings  of  the  Society  include  the  following: 

Some  Insects  from  the  Summit  of  Pikes  Peak,  Found  on  Snow,  by  A.  N.  Caudell; 
Evolutionary  Inferences  from  the  Diplopoda,  by  O.  F.  Cook;  A  Reviewof  the  Species  of 
Haploa,  A  New  Form  of  Clisiocampa  from  Colorado,  A  Lepidopterous  Larva  on  Leaf- 
hopper,  Illustrations  of  the  Early  Stages  of  some  Diptera,  and  The  Collection  of  Lepi- 
doptera  in  the  National  Museum,  by  H.  G.  Dyar;  Hemiptera  from  the  Summit  of 
Pikes  Peak,  Found  on  Snow,  by  O.  Heidemann;  Some  Notes  on  the  Genus  Dendroc- 
tonus,  and  A  New  Genus  of  Scolytids  from  Florida,  A.  D.  Hopkins;  Notes  upon  the 
Structure  and  Classification  of  Chrysomelid  Larvse,  E.  D.  Sanderson ;  Notes  on  the 
Life  History  of  the  Codling  Moth,  C.  B.  Simpson;  and  The  Cattle  Ticks  of  North 
America,  C.  W.  Stiles. 

Thirty-second  annual  report  of  the  Entomological  Society  of  Ontario, 
1901  {Rpt.  Ontario  Ent.  Soc.  1901,  pp.  US,  pis.  2,  figs.  58). — This  report  contains  the 
proceedings  of  the  thirty-eighth  annual  meeting  of  the  Entomological  Society  of 
Ontario,  held  in  London,  November  13  and  14,  1901,  and  the  proceedings  of  the  third 
annual  meeting  of  the  Northwest  Entomological  Society,  held  in  Lacombe,  Alberta, 
Northwest  Territory,  November  9,  1901. 

A  discussion  of  the  San  Jose  scale  problem  (pp.  3-12)  was  had,  in  connection  with 
an  address  by  J.  Fletcher  on  the  San  Jose  scale  in  Ohio  and  Ontario.  The  3  reme- 
dies which  w-ere  considered  practicable  and  effective  were  crude  petroleum,  whale-oil 
soap,  and  hydrocyanic-acid  gas. 

The  importance  of  entomological  studies  to  the  community  at  large  was  discussed 
by  T.  W.  Fyles  (pp.  13-21).  In  this  paper  the  extent  of  damages  from  injurious 
insects  is  briefly  mentioned  and  notes  are  given  on  the  economic  importance  of  a 
general  knowledge  of  the  habits  of  insects. 

Brief  notes  are  given  on  the  insects  of  the  year  by  C.  H.  Young,  J.  D.  Evans,  and 
J.  Johnston  (pp.  24-28)..  This  discussion  embraces  short  notes  on  white  cabbage 
butterfly,  birch  bucculatrix,  cankerworms,  Hessian  fly,  potato  beetle,  and  aspara- 
gus beetle.  The  injurious  in.sects  of  the  season  of  1901  are  reported  upon  by  VV. 
Lochhead  (pp.  43-50) .  The  author  gives  notes  on  the  habits  and  life  history  of  cod- 
ling moth,  potato-stalk  borer,  asparagus  beetle,  blister  beetle,  currant  aphis,  cherry 
aphis,  snowy  tree  cricket,  raspberry  cane  maggot,  rose  chafer  and  oak  pruner. 
Notes  on  the  season  of  1901  are  given  by  J.  A.  Moffat  (pp.  50-53),  including  a  brief 
account  of  the  turnus  and  archippus  butterflies  and  Euphoria  inda.  The  habits  and 
life  history  of  the  painted  butterfly  {Pyrameis  cardui)  are  discussed  by  J.  Fletcher 
(pp.  54-56) . 
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North  American  fall  wcliworiiis,  II.  H.  I>yiiian  (pp.  57-62).  The  autliur  gives 
short  notes  on  the  haliits  ami  life  histoiy  of  a  nnmber  of  species  of  Hyphantria, 
with  tal)les  in<licating  the  months  in  which  they  appear  in  various  stages  and  in  which 
they  are  most  injurious. 

The  trend  of  insect  diffusion  in  North  America  is  discussed  by  F.  M.  Webster 
(pp.  63-67) .  A  map  is  presented  showing  the  general  directions  of  the  movements 
of  insects  in  different  parts  of  the  country  at  the  jiresent  time.  The  same  author 
(pp.  67-74)  also  read  papers  on  the  imported  willow  and  poplar  curculio  and  on  the 
common  cheese  mite,  which  is  reported  as  living  in  cultures  of  SporotrlcJmm 
glohuliferum. 

The  hiV)ernation  of  insects,  W.  Lochhead  (pp.  74-78) .  Lists  were  compiled  by 
the  author  of  insects  which  hibernate  in  larval,  pujial,  adult,  and  egg  conditions. 

A  paper  was  read  by  J.  A.  Moffat  on  the  archippus  butterfly  (pp.  78-82),  in  which 
evidence  was  presented  to  show  that  this  butterfly  does  not  hibernate  in  the  adult 
form  and  that  the  peculiar  ccjUections  of  this  species,  which  are  sometimes  observed 
in  autumn  on  bushes  or  trees  in  Northern  altitudes,  are  also  seen  in  the  South,  where 
the  purpose  of  this  collection  is  not  hibernation. 

The  following  papers  were  also  presented  at  this  meeting:  Collecting  at  Light  in 
1901,  J.  D.  Evans  (p.  82);  The  Milkweed  at  Dusk,  A.  F.  Winn  (pp.  82-84);  A  Col- 
lecting Trip  in  Southwestern  Ontario,  by  E.  M.  Walker  (pp.  85-90);  Crickets,  by 
T.  W.  Fyles  (pp.  90-94);  Nature  Study  Lessons  on  Mosquitoes,  by  W.  Lochhead 
(pp.  94-98) ;  Entomological  Record  for  1901,  by  J.  Fletcher  (pp.  99-108) ;  Commercial 
Entomology,  by  C.  Stevenson  (pj).  113-115);  and  The  Food  of  the  Grass  Snake 
{Liopeltis  vernalis),  by  J.  B.  Williams  (p.  115). 

At  the  third  annual  meeting  of  the  Northwest  Entomological  Society  the  president 
of  the  Society,  in  his  annual  address,  presented  short  notes  on  a  number  of  injurious 
insects,  includirig  cabbage  butterfly,  tent  caterpillars,  crane  flies,  horse  botfly,  and 
Colorado  potato  beetle. 

Bioirraphical  notes  of  Eleanor  A.  Ormerod  and  O.  Luggar  are  also  presented. 

Report  of  the  entomologist,  J.  Fletcher  ( Canada  Expt.  Farms  Epts.  1901,  pp. 
196-252,  figs.  18). — The  author  gives  brief  descriptive  notes  on  the  conditions  found 
in  various  parts  of  Canada  during  a  trip  of  inspection.  The  insects  which  were  most 
injurious  to  cereals  during  the  year  were  grain  aphis,  wheat-stem  maggot,  Hessian 
fly,  cutworms,  and  grasshoppers.  The  ravages  of  the  Hessian  fly  on  winter  wheat  in 
Ontario  were  more  serious  tlian  they  had  been  for  many  years;  Ijarley  also  suffered 
considerably  in  a  number  of  localities.  Notes  are  given  on  the  extent  and  serious- 
ness of  the  attacks  of  the  Hessian  fly  in  different  parts  of  Canada,  as  reported  by 
various  farmers  and  voluntary  observers.  The  time  to  sow  winter  wheat  so  as  to 
avoid  as  far  as  possible  the  attacks  of  the  Hessian  fly  can  not  be  fixed  for  all  years, 
but  must  be  regulated  acc;ording  to  the  season  rather  than  the  almanac.  Apparently 
it  is  not  safe  to  sow  wheat  in  the  counties  bordering  on  Lake  Erie  before  Septem- 
ber 15.  During  the  year  the  most  widespread  and  disastrous  outbreak  of  cutworms 
which  had  ever  been  reported  for  Manitoba  occurred  in  various  parts  of  this  Province. 
The  cutworm  chiefly  concerned  in  this  injury  was  Carneades  ocJwogasier.  Snnilar 
injuries  were  caused  to  grain  in  Ottawa  by  Iladena  devastatrlv.  Various  kinds  of 
grain  were  eaten  down  to  the  surface  of  the  ground,  or  in  some  cases  cut  off  beneath 
the  surface.  The  poisoned  bran  remedy  is  recommended  for  future  outbreaks  of  this 
sort.  Locusts  of  various  species  also  caused  considerable  loss,  especially  in  central 
Manitoba  and  British  Columbia.  The  species  concerned  were  chiefly  Melanoplus 
adanis,  M.  packardii,  M.  bivlttatus,  and  Cannnda  pellncida.  One  of  the  most  successful 
remedies  in  combating  these  insects  was  found  in  the  use  of  a  poisoned  bait  consisting 
of  fresh  horse  manure,  salt,  and  Paris  green.  The  locusts  were  easily  attracted  to 
this  bait,  and  when  it  was  scattered  around  the  edge  of  grain  fields  and  thrown  into 
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the  fields  to  a  distance  of  20  or  30  ft.,  it  was  found  that  the  attack  of  the  locusts 
was  very  materially  checked.  The  use  of  horse  dun;tr  for  this  purpose  in  the  place 
of  bran  lias  the  advantage  of  cheapness. 

Notes  are  given  on  a  number  of  insects  which  were  injurious  to  some  extent  upon 
root  crops  and  garden  vegetables.  The  species  of  insects  chiefly  coDcerned  in  these 
attacks  were  cabbage  aphis,  cabbage  worm,  variegated  cutworm,  and  other  species  of 
cutworm,  cabbage-root  maggot,  asparagus  beetle,  zebra  caterpillar,  squash  bug,  and 
striped  cucumber  beetle.  Brief  notes  are  given  on  the  habits  and  life  history  of  the 
species  and  the  usual  remedies  are  recommended  for  combating  them. 

The  insects  which  were  most  injurious  to  potatoes  were  striped  blister  beetle, 
cucumber  flea-beetle,  tomato  worm,  potato-stalk  weevil,  and  variable  cutworm 
{Mameatra  atlantica).  The  striped  blister  beetle  was  injurious  to  potatoes,  tomatoes, 
mangel-wurzels,  beets,  and  other  garden  crops.  It  is  suggested  that  it  may  be  easily 
destroyed  by  spraying  with  Paris  green,  but  that  this  measure  should  not  be  adopted 
except  where  it  is  necessary,  since  the  larvsR  of  the  beetle  are  beneficial  in  destroy- 
ing the  eggs  of  grasshoppers.  The  potato-stalk  weevil  has  not  previously  occurred  in 
Canada  in  sufficient  numbers  to  cause  any  serious  damage  to  potatoes.  It  is  recom- 
mended that  all  infested  vines  should  be  destroyed  as  soon  as  the  potato  crop  is 
harvested.  Observations  on  the  variable  cutworm  indicate  that  this  species  may 
possibly  be  double  brooded  at  Ottawa,  since  moths  were  captured  as  early  as  May  22 
and  as  late  as  August  25. 

A  number  of  fruit  insects  are  dissussed  in  this  report,  including  codling  moth, 
oyster-shell  bark-louse,  cankerworm,  tent  caterpillar,  apple-tree  borer,  rose  chafer, 
wireworm,  San  Jose  scale,  Colaspls  hrunnea,  Lecaidum  fdclui,  Cecidoptes  jjnmi,  and 
PJdceotribus  liminaris.  L.  fitchii  caused  a  great  amount  of  damage  to  blackberries 
near  Trenton,  Ontario,  where  about  8  acres  of  this  fruit  were  found  covered  with 
scales  from  about  a  foot  above  ground  to  the  top  of  the  canes.  The  injury  was 
chiefly  done  to  the  old  plantations.  C.  primi  is  reported  as  causing  galls  of  small 
size  on  the  young  twigs,  usually  on  old  trees,  They  were  found  very  abundantly 
during  the  year  at  one  orchard  in  Queenstown.  The  San  Jose  scale  is  still  a  very 
important  fruit  tree  pest ;  it  occurs  in  no  other  province  of  Canada  excei^t  Ontario. 
Notes  are  given  on  the  rajjidity  (jf  increase  and  the  nature  of  damage  done  by  this 
species.  It  is  stated  that  the  Federal  San  Jose  Scale  Act  has  been  rigidly  enforced, 
with  good  results.  The  three  remedies  which  are  recommended  for  the  San  Jose 
scale  as  especially  effective  in  Canada  are  whale-oil  soap,  crude  petroleum,  and 
hydrocyanic-acid  gas.  Crude  petroleum  proved  very  effective  on  peach  trees,  in  a 
15  per  cent  mechanical  mixture  with  water,  and  no  injury  was  done  to  the  trees. 
G.  E.  Fisher  carried  out  some  successful  exi)erinients  in  fumigating  small  fruits  and 
young  trees  in  an  inverted  barrel.  Brief  notes  are  given  on  two  species  of  insects 
injurious  to  forest  trees,  viz,  birch  skeletonizer  [Bucculatrix  canadenskella)  and 
Semiophora  youngit.  The  latter  species  was  observed  attacking  American  larch  and 
black  spruce,  and  was  described  by  J.  B.  Snuth  as  a  new  species.  The  moths  appear 
at  the  end  of  August  and  the  early  part  of  September. 

Entomological  notes,  J.  A.  Ortiz  {Bol.  Ofic.  Agr.  Ganadera,  2  {1902),  Jan.,  pp. 
408-415,  figs.  6). — Brief  notes  on  pea  weevil,  Eumolpus  vitis,  fruit-tree  bark  beetle, 
Colorado  j)otato  beetle,  and  Lytta  otomaria. 

Injurious  insects,  J.  C.  Chapais  {Nat.  Canad.,  29  {1902),  No.  5,  pp.  65-70).— 
Brief  notes  are  given  on  the  habits  and  life  history  of  the  grain  weevil,  rice  weevil, 
and  raspberry  sawfly.  The  usual  remedies  are  recommended  for  combating  these 
insects. 

Some  insects  which,  are  injurious  in  springtime,  H.  Faes  {Cliron.  Agr.  Canton 
Vaud,  15  {1902),  No. ^7,  pp.  189-195,  figs.  2). — Brief  notes  are  given  on  the  habits 
and  lite  liistory  of  Anthonomus pomorum,  Hyponomeuta  malinella,  and  other  injurious 
fruit  insects  of  less  importance. 
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Notes  on  entomology,  A.  Lehmaxx  {Dcpt.  Agr.  Mysore  State  Bid.  1, 1902,  j>p.  8). — 
Brief  general  notes  on  tlie  habit.s  and  life  history  of  injurious  insects.  Directions  are 
given  for  collecting  sj)ecimens  and  sending  them  to  the  department. 

Modern  methods  of  studying  and  dealing  ■with  horticultural  insect  pests, 
J.  B.  Smith  {Proc.  Xew  Jersei/  State  Ilort.  Soc,  27  {1902),  pp.  65-75,  pis.  ~^).— The 
author  gives  a  brief  popular  account  of  the  progress  of  economic  entomology  with 
reference  to  horticultural  insects,  and  of  various  means  which  have  been  adopted  for 
controlling  injurious  insects  by  artificial  and  natural  agencies. 

Insects  and  insecticides,  C.  P.  Gillette  (  Colorado  Sta.  Bid.  71,  }>p.  40,Jif/s.  27). — 
Tliis  l)ulletiu  contains  a  general  account  of  the  more  important  injurious  insects  in 
Colorado  and  of  the  remedies  which  have  been  found  most  effective  in  combating 
them.  Notes  are  given  on  the  insects  injurious  to  the  apple,  pear,  plum,  cherry, 
I)eacli,  grape,  currant,  and  strawlierry. 

The  more  important  insects  injurious  to  wheat  in  Missouri,  J.  M.  Stedman 
( .Umouri  State  Bd.  Agr.  Rpt.  1902,  pp.  55-141,  figs.  4^)  ■ — Notes  are  given  on  the  dis- 
tribution, habits,  life  history,  and  injuries  caused,  by  chinch  bug,  Hessian  fly,  wheat- 
bull)  worm,  wheat-straw  worm,  army  worm,  fall  army  worm,  wheat-head  army  worm, 
Feltia  suhgothira,  Peridroma  saucia,  Agriotes  mannis,  crane  fly,  wheat  plant  louse, 
Angoumois  grain  moth,  and  grain  weevil.  The  article  constitutes  a  sort  of  compen- 
dium of  popular  information  concerning  the  most  important  insects  in  ^Missouri  which 
are  injurious  to  wheat. 

Orchard  enemies  in  the  Pacific  Northwest,  C.  V.  Piper  {U.  S.  Dept.  Agr., 
Fanners^  Bui.  lo.i,  pji.  S9,  fig.  1). — The  Northwestern  Pacific  region  is  divided,  from 
a  horticultural  standpoint,  into  coast  region,  inland  valleys,  and  inland  uplands. 
Brief  notes  are  given  on  the  conditions  which  affect  orchards  in  the  coast  region,  and 
on  the  more  common  insect  and  fungus  enemies  of  apple,  pear,  cherry,  plum,  and 
])rune.  In  the  inland  valleys  the  chief  enemies  to  horticulturists  are  said  to  be  San 
Jose  scale,  codling  moth,  plant  lice,  peach-twig  borer,  peach  mildew,  and  pear  Ijlight. 
In  the  inland  uplands  the  chief  enemies  are  codling  moth,  San  Jose  scale,  pear  lilight, 
and  apple  scale.  Notes  are  given  on  the  value  and  method  of  preparation  of  lime, 
sulphur,  and  salt  wash;  kerosene  enmlsion;  Paris  green;  London  purple;  arsenic  and 
lime;  arsenic,  soda,  and  lime;  whale-oil  soap  and  quassia;  Bordeaux  mixture;  and 
ammoniacal  solution  of  copper  carbonate.  A  special  discussion  is  given  to  San  Jose 
scale,  codling  moth,  peach-twig  borer,  western  pulvinaria,  woolly  aphis,  peach-leaf 
blister-mite,  black  spot  apple  canker,  apple  scab,  pear  scab,  brown  rot,  pear  blight, 
and  crown  gall. 

Principal  insects  liable  to  be  distributed  on  nursery  stock,  N.  Banks  (  U.  S. 
l)ej)t.  Agr.,  Division  of  Entomology  Bui.  34,  n.  ser.,  pp.  40,  figs.  43) . — This  bulletin  is  in 
response  to  a  resolution  passed  by  the  official  horticultural  inspectors  for  the  United 
States  requesting  this  Department  to  prepare  and  publish  a  bulletin  treating  of 
insects  injurious  to  nursery  stock.  The  species  which  are  discussed  in  the  l)ulletin 
include  peach  lecanium,  oyster-shell  bark-louse,  scurvy  bark  louse,  San  Jose  scale, 
Putnam's  scale,  cherry  scale,  walnut  scale,  greedy  scale,  grape  scale,  peach  scale,  rose 
scale,  woolly  apple  aphis,  black  peach  aphis,  apple  plant  lice,  plum  plant  louse, 
cherry  aphis,  pear-tree  psylla,  buffalo  tree-hopper,  apple-tree  tent  caterjiillar,  fall 
webworm,  brown-tail  moth,  leaf  crumpler,  white-marked  tussock  moth,  gypsy  moth, 
cankerworms,  peach-tree  borer,  peach-twig  borer,  bagworm,  round-headed  apple- 
tree  borer,  flat-headed  apple-tree  borer,  sinuate  pear  borer,  fruit-tree  bark  beetle, 
ap])le-twig  borer,  pear-leaf  blister  mite,  codling  moth,  apple  maggot,  cherry  fruit  fly, 
phnn  curculio,  quince  curculio,  pear  midge,  and  other  less  important  species. 

Treatment  for  San  Jose  scale  in  orchard  and  nursery,  J.  B.  Smith  [Pennsyl- 
roniii  Dept.  Agr.  Bid.  90,  pp.  .13,  pis.  2,  figs.  5). — A  general  discussion  is  presented  of 
the  problems  connected  with  the  injurious  action  of  this  insect,  including  its  history 
in  Califorv''-'.  introduction  and  sjiread  in  the  Eastern  United  States,  life  history,  food 
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plants,  injurious  effects,  natural  methods  of  dissemination,  natural  enemies,  summer 
treatments,  winter  treatments,  lime-sal t-and-sulphur  wash,  whale-oil  soap,  kerosene, 
crude  i)etroleum,  insecticide  machinery,  and  fumigation  with  hydrocyanic-acid  gas. 

Experiments  Tvith.  lime  mixtures  for  the  eradication  of  the  oyster-shell 
bark-louse,  W.  T.  INIacoux  {Canada  Expt.  Farms  Rjjt.^.  1901,  pp.  109,  iiO).— Exper- 
iments were  made  in  spraying  with  lime  mixed  with  water  at  the  rate  of  1  or  2  lbs. 
to  the  gallon  of  water.  It  was  found  as  the  result  of  experiments  during  several 
years  that  lime  slaked  in  water  and  sprayed  upon  apple  trees  has  the  effect  of  loos- 
ening the  scales.  For  this  purpose  it  should  preferably  be  apjilied  to  the  trees  soon 
after  the  leaves  fall  in  autumn,  so  that  the  rain  and  wind  may  have  their  full  effect 
in  removing  the  loosened  scales.  The  lime  apparently  does  not  destroy  the  eggs 
under  the  scales,  nor  is  it  injurious  to  either  peach  or  apjile  trees. 

Treatment  for  the  oyster-shell  bark-louse,  W.  S.  Blair  ( Canada  Expi.  Farms 
Rpfs.  1901,  pp.  379,  3S0). — Spraying  with  lime  slaked  in  water  at  the  rate  of  1  or  2  lbs. 
to  the  gallon  of  water  was  found  a  cheap  and  effective  remedy  for  this  insect.  The 
use  of  kerosene  emulsion  for  destroying  the  young  lice  soon  after  they  hatch  was 
found  to  be  fairly  effective,  but  no  trees  w'ere  entirely  freed  from  the  pest.  Tobacco 
water  as  a  remedy  for  the  oyster-shell  bark-louse  was  tried  on  5  trees  and  was  found 
to  be  of  little  value.  Not  more  than  10  per  cent  of  the  insects  were  killed  by  this 
treatment. 

Arsenical  sprays  for  the  codling  moth  {Jour.  Agr.  and  Ind.,  SoutJt,  Australia, 
5  {190J),  No.  9,  piji.  745,  746). — Brief  notes  on  the  successful  use  of  various  arsenical 
insecticides,  especially  arsenite  of  soda,  in  destroying  the  codling  moth. 

Chemistry  of  insecticides  and  fungicides,  F.  T.  Shutt  {Canada  Expt.  Farms 
Epts.  1901,  pp.  191-193). — Analyses  of  various  l)rands  of  lye  and  gas  lime  are  reported, 
together  with  notes  on  insecticide  mixtures  which  were  proposed  by  correspondents. 
The  different  brands  of  lye  were  found  to  vary  in  the  amount  of  chlorid  of  soda 
which  they  contained,  and  nearly  all  of  them  contained  some  impurities,  such  as 
sulphates  and  oxids  of  iron  and  aluminum.  These  impurities,  however,  are  not 
considered  as  interfering  with  the  efficiency  of  the  lye.  In  the  use  of  gas  lime  it  was 
recommended  that  care  be  exercised  not  to  apply  this  substance  when  it  is  too  fresh, 
since  it  may  tlien  be  injurious  to  vegetation.  It  is  recommended  to  fruit  raisers  that 
no  attempt  be  made  to  use  mixtures  of  lime  wash  and  soft  soap,  since  a  curdy  lime 
soap  is  precipitated  which  is  perhaps  not  so  effective  as  soap  alone.  Whale-oil 
soap  is  considered  rather  more  effective  than  soft  soap,  partly  on  account  of  its 
deterrent  properties.  While  no  experiments  have  been  made  to  determine  whether 
sal  soda  can  be  used  with  Paris  green  in  the  place  of  lime,  the  author  believes  that 
there  is  no  reason  why  this  substance  can  not  be  used  to  replace  lime,  but  does  not 
think  it  wf)uld  be  any  more  effective  than  lime. 

A  new  emulsion  for  spraying,  J.  D.  Ormsby  {Jour.  Jamaica  Agr.  Soc,  6  {1902), 
No.  1,  p.  11). — The  author  had  unsatisfactory  results  from  the  use  of  kerosene  emul- 
sion and  prepared  an  insecticide  containing  1  11).  hard  soap,  1  qt.  castor  oil,  \  lb. 
carbonate  of  soda,  1  gal.  water.  The  soap  and  acid  were  l)oiled  in  water  and  mixed 
with  the  castor  oil  while  heated;  the  mixture  was  then  diluted  with  10  to  20  per 
cent  of  water  for  si^raying. 

Carbolic  emulsion,  J.  D.  Ormsby  {Jour.  Jamaica  Agr.  Soc,  6  {1902),  No.  4,  p. 
145). — For  combating  scale  insects  the  author  had  good  results  from  using  an  insec- 
ticide prepared  as  follows:  10  qt.  boiling  water,  1  qt.  carbolic  acid,  1  qt.  soft  soap. 
The  mixture  is  stirred  until  an  emulsion  is  formed  and  is  applied  by  means  of  a 
brush. 

The  use  of  an  acetylene  gas  lamp  for  the  destruction  of  insects,  R.Roger 
{Rev.  Hort.,  74  {1902),  No.  8,  pp.  lSS-191,  jigs.  5).— The  author  gives  a  brief  account 
of  the  practical  experiments  which  have  been  made  in  the  use  of  a  lantern  trap 
lighted  by  acetylene  gas  for  catching  various  species  of  insects.     It  is  stated  that  this 
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device  may  be  successfully  used  in  the  destruction  of  insects  in  vineyards,  gardens, 
storehouses,  and  other  locations  wherever  the  lanij)  can  be  operated. 

How  insects  affect  health  in  rural  districts,  L.  O.  Howard  ( V.  S.  Dept  Agr., 
Farmers'  Bui.  155,  pp.  ^0,  Jigs.  16). — The  author  discusses  in  a  popular  manner  the 
agency  of  mosquitoes  in  carrying  malaria  and  yellow  fever  and  the  relation  between 
flies  and  typhoid  fever  and  other  diseases  which  may  be  carried  under  certain  cir- 
cumstances by  flies  and  other  insects,  such  as  bedbugs,  fleas,  ticks,  etc. 

The  house  fly,  C.  P.  Lounsbury  {Agr.  Jour.  Cape  Good  Hope,  20  {1902),  No.  3, 
pp.  185-194,  Jigs.  '2). — The  author  describes  in  detail  the  life  history,  habits,  breeding 
season,  and  breeding  places  of  the  common  house  fly,  and  presents  notes  on  the 
agency  of  this  insect  in  carrying  infectious  diseases.  The  author  recommends  the 
usual  approved  remedies  in  combating  this  insect. 

The  humblebee,  A.  Gale  {Agr.  Gaz.  New  South  Wales,  13  {1902),  No.  1,  pp. 
22-24). — A  brief  description  of  the  habits  and  life  history  of  this  insect.  Attempts 
thus  far  made  to  introduce  the  species  into  New  South  Wales  have  been  unsuccessful. 

The  apiary,  J.  Fixter  {Canada  Expt.  Farms  Rpts.  1901,  pp.  252-259,  Jig.  1). — 
The  average  returns  from  the  apiary  of  the  Central  Experimental  Farm  were  79J 
lbs.  extracted  honey  per  colony.  Experiments  with  different  kinds  of  hives  for  the 
production  of  comb  and  extracted  honey  showed  that  the  greatest  amount  of  honey 
was  produced  in  the  Langstroth  hive  and  the  smallest  amount  in  a  hive  15  by  20  l)y  15 
in.  in  size.  ^Experiments  were  also  made  in  feeding  sugar  for  winter  stores.  The 
natural  stores  were  removed  from  4  colonies  on  September  17,  1900,  and  a  constant 
surjilus  of  sirup  was  kept  accessible  to  the  bees,  by  means  of  a  Miller  feeder.  The 
sirup  was  supplied  at  about  l)lood  heat.  No  sign  of  uneasiness  or  dysentery  was 
observed  in  the  bees  during  the  whole  winter.  The  average  weight  of  the  colonies 
when  put  into  winter  quarters  was  52 J  lbs.,  and  when  removed,  40|  lbs.  Experi- 
ments with  foundations  of  different  sizes  in  the  sections  indicated  that  full  sheets  of 
foundation  are  best.  The  bees  began  to  work  on  them  first  and  filled  them  out  bet- 
ter. Only  a  few  of  the  sections  which  had  only  5  or  y  sheets  of  foundation  were  well 
filled,  while  no  work  w'as  done  on  sections  where  no  starters  were  used.  Similar 
results  were  obtained  in  experiments  with  brood  foundations  of  different  sizes. 

An  experiment  was  made  for  the  purpose  of  determining  whether  bees  injured 
whole  fruit.  On  September  7,  when  there  was  no  surplus  honey  to  be  obtained  from 
outside  plants,  ripe  peaches,  pears,  plums,  and  grapes  were  exposed  inside  the  hives, 
on  branches  of  trees  in  the  apiary  inclosure,  and  on  shelves  in  a  workshop  to  which 
the  bees  had  access.  The  fruit  was  exposed  in  three  conditions  with  the  skin  intact, 
with  the  skin  intact  and  dipped  ni  honey,  and  with  the  skin  punctured  in  several 
places  with  the  blade  of  a  knife.  It  was  found  that  wherever  the  fruit  was  exposed 
the  bees  began  work  at  once  upon  the  fruit  that  was  dipped  in  honey  and  upon  the 
punctured  fruit;  they  worked  steadily  upon  the  dipped  fruit  until  all  the  honey  was 
removed,  and  sucked  the  juices  from  the  punctured  fruit  until  it  began  to  decay.  In 
no  case  was  any  injury  done  to  the  whole  fruit,  whether  dipped  in  honey  or  not,  and 
this  remained  true  even  after  the  experiment  had  been  continued  for  3  weeks,  at  the 
end  of  which  time  many  of  the  bees  began  to  die  of  starvation. 

Brief  notes  are  also  given  on  the  bee  moth,  packing  of  bees  for  shipping  in  hot 
weather,  movmg  bees  from  one  part  of  the  apiary  to  another,  and  feeding  honey, 
sugar,  and  water,  so  as  to  secure  the  completion  of  unfinished  sections. 

Bees,  S.  A.  Bedford  {Canada  Expt.  Farms  Upts.  1901,  pp.  428,  4^29) .— The  author 
reports  that  2  out  of  6  colonies  of  bees  wintered  in  the  cellar  died  of  diarrhea.  The 
disease  was  due  to  the  frames  becoming  damp  and  moldy.  The  hives  were  appar- 
ently placed  too  near  the  cellar  wall.  Ordinarily  it  is  stated  there  is  little  trouble 
in  wintering  bees  in  the  cellar  in  this  province. 

Treatment  of  foul  brood  with  essence  of  rosemary,  E.  E.  Bochatey  {Rev. 
Inter )iat.  Apicult.,  24  {1902),  No.  1,  p.  12). — This  remedy  is  highly  recommended  in 
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the  treatment  of  foul  brood,  on  account  of  its  moderate  price,  and  especially  on 
account  of  the  simplicity  of  the  treatment.  It  is  only  necessary  to  place  from  15  to 
20  drops  of  the  essence  of  rosemary  in  one  corner  of  the  hive  and  allow  the  substance 
to  volatilize. 

FOODS— NUTEITION. 


An  experimental  inquiry  regarding  the  nutritive  value  of  alcohol,  W.  O. 
Atwater  and  F.  G.  Benedict  {Mem.  Nat.  Acad.  Sci.,  8  {1902),  VI  (  U.  S.  Senate,  57. 
Cong.,  1.  sess..  Doc.  2S3),  pp.  231-397). — Twenty  experiments  are  reported,  in  some 
of  which  alcohol  was  substituted  for  an  isodynamic  quantity  of  fats  and  carbody- 
drates.  The  experiments  were  made  with  the  aid  of  the  respiration  calorimeter 
with  three  subjects,  one  of  whom  had  used  alcohol  with  great  moderation  since  his 
youth,  while  the  other  two  had  always  been  abstainers.  The  amount  of  alcohol 
used  per  day  was  about  2\  oz.,  or  as  much  as  would  be  supplied  in  a  bottle  of  claret, 
6  oz.  of  whisky,  or  5  oz.  of  brandy.  The  principal  conclusions  drawn  follow:  The 
quantities  of  alcohol  eliminated  by  the  lungs,  skin,  and  kidneys,  averaged  1.3  gm. 
per  day.  In  other  words,  over  98  per  cent  of  the  injested  alcohol  was  oxidized  in  the 
body.  The  average  coefficients  of  digestibility  and  the  fuel  values  of  protein,  fat  and 
carbohydrates  of  ordinary  diet  as  compared  with  diet  containing  alcohol  are  shown 
in  the  following  table: 

Comparison  of  digesiibiliti/  and  fuel  values  of  nutrients  of  food  in  ordinary  diet  with  those 

of  alcohol. 


Heat  of 
combus- 
tion per 
gram. 

Digesti- 
bility of 
material. 

Avail- 
ability of 
energy. 

Fuel  values. 

Referred  to  digest- 
ible material. 

Referred  to  total 
material. 

Per  gram. 

Per 
pound. 

Per  gram. 

Per 
pound. 

Protein  

Calorics. 
5. 65 
9.40 
4.10 
7.07 

Per  cent. 
92 
95 
97 
98 

Per  cent. 
70 
95 
97 
98 

Calories. 
4.4 
9.4 
4.1 
7.1 

Calories. 
2.000 
4, 260 
1,860 
3,210 

Calories. 
4.0 
8.9 
4.0 
6.9 

Calories. 
1,820 

Fats   

4,040 

1,820 

3,140 

"The  isodynamic  values  of  alcohol,  carbohydrates,  and  fats  are  thus  in  the  ratios 
of  6.9  :  4  :  8.9,  and  1  gm.  of  alcohol  would  be  isodynamic  with  1.73  gm.  carbo- 
hydrates or  0.78  gm.  of  fats  of  ordinary  food  materials.  The  proportions  of  food 
and  of  the  several  kinds  of  nutrients  digested  and  made  available  for  use  in  the  body 
were  practically  the  same  in  the  experiments  with  and  those  without  alcohol  in  the 
diet.  .  .  .  The  potential  energy  of  the  alcohol  was  transformed  into  kinetic  energy 
in  the  body  as  completely  as  that  of  the  ordinary  nutrients.  The  income  and  outgo 
of  energy  were  equal  in  the  experiments  without  alcohol;  the  same  was  true  in  the 
experiments  with  alcohol.  In  all  the  experiments  the  body  obeyed  the  law  of  con- 
servation of  energy. 

''"With  the  exception  of  the  energy  of  the  external  muscular  work  in  the  work 
experiments,  all  of  the  energy  of  the  food,  including  that  of  the  alcohol,  left  the 
body  as  heat,  and  must  therefore  have  been  transformed  into  heat  within  the  body. 
Part  of  this  total  energy  must  have  been  used  for  the  internal  mechanical  ( muscular) 
work;  the  energy  thus  used  was  therefore  transformed  into  heat  before  leaving  the 
body. 

"The  radiation  of  heat  from  the  body  was  very  slightly  greater  with  the  alcohol 
diet  than  with  the  ordinary  diet,  but  the  difference  was  extremely  small — enough  to 
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make  only  about  1  per  cent  of  the  whole  energy  nietabolizeil,  and  not  over  6  per 
cent  of  the  energy  of  the  alcohol. 

"The  efficiency  of  alcohol  in  the  protection  of  body  fat  from  consumption  was  very 
evident.  The  losses  of  fat  were  no  larger  and  the  gains  no  smaller  with  the  alcohol 
diet  than  with  the  corresponding  diet  without  alcohol.  In  this  respect  there  was  no 
indication  of  any  considerable  difference  between  the  alcohol  and  the  nearly  isody- 
namic  amounts  of  fats  and  carbohydrates  which  it  replaced.  This  was  the  case  in 
all  the  experiments. 

"The  efficiency'  of  the  alcohol  in  protecting  body  protein  was  evident,  1)ut  it  was 
not  fully  e(iual  in  this  respect  to  the  isodynamic  amounts  of  the  ordinary  nutrients. 
The  results,  however,  were  not  the  same  with  the  different  subjects.  .  .  .  On  the 
whole  these  experiments  accord  with  the  belief  that  with  some  persons,  especially 
with  those  who  are  not  accustomed  to  the  use  of  alcohol,  it  may  fail  to  protect  pro- 
tein; but  this  action  is  temporary,  and  the  more  permanent  influence  is  to  protect 
protein. 

"That  a  part  of  the  potential  energy  of  the  alcohol  was  transformed  into  the 
kinetic  energy  of  muscular  work  these  experiments  do  not  prove,  though  they  make 
it  highly  probable.  They  imply  that,  so  far  as  the  utilization  of  the  total  energy  of 
the  diet  was  concerned,  there  was  a  slight  advantage  in  economy  in  favor  of  the 
ordinary  as  compared  with  the  alcohol  diet,  especially  when  the  subjects  were  at 
hard  muscular  work,  but  the  difference  was  inside  the  limits  of  experimental  error 
and  too  small  to  be  of  practical  consequence.  On  the  average  it  was  less  than  I  per 
cent  of  the  total  energy,  and  hardly  reached  5  per  cent  of  the  energy  of  the  alcohol. 
From  this  it  follows  that  the  energy  of  the  alcohol  was  utilized  nearly  if  not  quite 
as  well  as  that  of  the  fats,  sugar,  and  starch  which  it  replaced. 

"  We  repeat  that  there  is  a  very  essential  difference  between  the  transformation  of 
the  potential  energy  of  alcohol  into  the  kinetic  energy  of  heat,  or  of  either  internal 
or  external  muscular  work,  and  the  usefulness  or  harmfulness  of  alcohol  as  a  part  of 
ordinary  diet.  Regarding  this  latter  (]uestion  the  experiments  bring  no  more  evidence 
than  they  do  regarding  the  influence  of  alcohol  upon  the  nervous  system  or  its  gen- 
eral effect  upon  health  and  welfare." 

Some  new  nutrient  preparations,  S.  Weissbein  (Deut.  Med.  Wchnsclir.,  28  {1902), 
No.  '2;  ahii.  in  British  Med.  Jour.,  1902,  No.  214-5,  Epit.,  p.  23). — Analytical  methods 
suited  to  the  examination  of  plasmon  and  similar  preparations  are  described  and 
results  obtained  are  reported. 

Some  new  foods  prepared  from  plant  protein,  ]M.  Wintgen  {Ztschr.  Untersuch. 
Nahr.  n.  Gemi.^smtl.,  5  {1902),  No.  7,  pp.  289-301). — The  composition  and  digestibility 
of  roborat,  aleuronat,  and  energin,  all  of  which  are  foods  prepared  from  the  protein 
of  cereals,  was  studied  and  a  bacteriological  examination  of  the  products  made. 

Milk  flour  in  Sweden,  V.  E.  Nelson  (  U.  S.  Consular  Bj^ts.,  69  {1902),  No.  260, 
pp.  118,  119). — According  to  the  author,  flours  are  prepared  in  Sweden  from  whole 
and  from  skim  milk.  These  materials,  it  is  said,  are  readily  soluble  in  water  and 
may  be  used  in  a  variety  of  ways  as  food. 

Milk  flour  in  Sweden,  R.  S.  S.  Bergh  (  V.  S.  Consular  lipts.,  68  {1902),  No.  257, 
p.  -2,38) . — A  l)rief  note  on  powder  or  flour  made  from  skim  milk. 

Edible  fung-i,  A.  Zega  {Chcm.  7lrj.,  26  {1902),  p.  10;  aU.  in  Chem.  CentbL,  1902, 
I,  No.  6,  ]).  362). — The  composition  of  Agaricus  esculentus,  A.  arvcnsis,  Lactarius  pipe- 
ratus,  and  <h}tri)}ii-'^  coinatns,  is  reported. 

On  the  composition  of  the  nuts  of  Gingko  biloba,  U.  Suzuki  {Bui.  Col.  Agr. 
Imp.  IMv.  Tokyo,  4  {1902),  j)p.  357,  358). — The  author  reports  an  analysis  of  the 
nuts  of  (HngJco  biloha  which  are  used  in  the  Orient  as  food. 

On  the  occurrence  of  cane  sugar  in  the  seeds  of  Gingko  biloba  and  Camel- 
lia theifera,  U.  Suzuki  {Bui.  Col.  Agr.  Imp.  Iriir.  Tokyo,  4  {1902),  pp.  349,  350).— 
The  occurrence  of  cane  sugar  in  these  seeds  is  noted. 
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Wheat  and  maize  starches  of  commerce,  D.  Saare  {Ztschr.  Spiritusind.,  24 
(1901),  pp.  502,  512,  513;  ahs.  in  Jour.  Soc.  Chriv.  Ind.,  21  {1902),  No.  2,  p.  129).— 
The  composition  and  characteristics  of  wheat  starch  and  maize  starch  are  discussed. 

The  baking-  quality  of  wheat  and  ways  of  estimating  it,  A.  Maurizio  {Landw. 
Jnhrh.,  SI  {1902),  Xo.  1,  pp.  179-284,  pis.  S,  Jig.  1). — Different  methods  of  estimating 
the  baking  quality  of  wheat  fiour  were  tested.  In  connection  with  this  work  the 
author  determined  the  amount  of  carbon  dioxid  produced  bj^  the  fermentation  of 
dough  and  during  baking.  Some  of  the  principal  conclusions  follow:  In  mixing 
dough  as  much  water  should  be  used  as  the  flour  will  take  up.  The  maximum 
volume  of  bread  which  can  be  obtained  from  100  gm.  of  flour  is  560  to  580  cq. 
Medium  grade  flour  will  yield  400  to  480  cc,  and  flour  of  poor  baking  quality  250  to 
350  cc.  The  baking  quality  of  medium  flour  can  not  be  determined  by  laboratory 
experiments  or  practical  experiments  alone,  though  pure  flour  may  be  readily  recog- 
nized. The  speciflc  gravity  of  bread  furnishes  a  very  valual)le  indication  of  the 
baking  quality  of  flour  and  grain.  Products  of  the  V)est  quality  have  a  specific  gravity 
of  0.23  to  0.28 ;  medium  quality  of  0.35,  and  low^  grade  of  0.46  and  over. 

Milling-  and  baking  experiments  with  domestic  and  foreign  wheat,  M. 
Fischer  {F'uhling's  Landw.  Ztg.,  51  {1902),  Nos.  1,  pp.  17-28;  2,  pp.  4'3-58;  S,  pp. 
87-102). — From  milling  and  baking  tests,  the  author  believes  German  grain  to  be 
superior  to  that  from  other  countries. 

Losses  in  cooking  meat,  H.  S.  Grindley  {British  Food  Jour.,  4  {1902),  No.  37, 
pp.  2,  3). — A  summary  of  a  publication  noted  elsewhere  (E.  S.  R.,  13,  p.  772). 

The  manufacture  of  preserves,  P.  Degener  {Ztschr.  Ver.  Deut.  Zuckerind.,  1902, 
No.  554,  II,  pp.  19.3-203). — The  manufacture  of  jellies  and  preserves  is  described  and 
discussed. 

The  making  of  jelly  from  the  fruit  of  Pyrus  baccata,  W.  Saunders  ( Canada 
Expt.  Farms  Rpts.  1901,  p.  82). — A  method  is  described  of  making  jelly  from  the  fruit 
of  this  crab  in  such  a  way  that  unpleasant  astringency  is  avoided. 

Should  milk  be  boiled?  W.  B.  Ransom  {British  Med.  Jour.,  1902,  No.  2147, 
Epit.,  pp.  440-443). — A  review  of  the  literature  led  the  author  to  the  conclusion  that 
there  is  no  good  evidence  to  show  that  milk  heated  to  boiling  for  from  10  to  15  min- 
utes suffers  any  diminution  in  food  value.  The  data  cited  are  discussed  with  special 
reference  to  diseases  of  infants. 

"Variations  in  body  temperature  with  special  regard  to  the  effect  produced 
on  man  by  a  reversal  of  the  ordinary  method  of  living,  F.  G.  Benedict  and 
J.  F.  Snell  {Arch.  Physiol.  [Pfliigerl,  90  {1902),  No.  1-2.  pp.  33-72,  dgms.  27).— 
Using  the  thermometer  of  special  construction  previously  described  (E.  S.  R.,  13, 
p.  878),  the  authors  made  a  series  of  investigations  which  are  reported  in  detail  to 
determine  the  normal  body  temperature,  the  temperature  at  different  parts  of  the 
body,  and  to  study  the  effect  of  muscular  work  and  fasting.  They  also  studied 
the  effect  of  reversing  the  ordinary  method  of  living — that  is,  of  working  during  the 
night  and  sleeping  during  the  day,  upon  body  temperature.  Among  the  conclusions 
drawn  wei*e  the  following:  Muscular  work  increases  body  temperature  rapidly,  the 
temperature  remains  high  as  long  as  the  work  continues.  Work  of  the  same  inten- 
sity produces  the  same  increase  in  temperature.  When  work  ceases,  the  temper- 
ature soon  begins  to  decrease,  and  this  effect  is  noticed  for  a  considerable  time. 
During  fasting  the  average  temperature  is  not  markedly  different  from  normal  tem- 
perature if  no  work  is  performed.  When  the  subjects  fasted  and  performed  severe 
muscular  work,  the  average  temperature  was  lowered  about  1°  C.  Under  the  exper- 
imental conditions  no  change  in  the  temperature  curve  was  observed  when  work  was 
performed  at  night  and  sul)jects  rested  during  the  day. 

Vegetarian  diet  and  the  production  of  work,  Baelz  {Berlin,  Klin.  Wchnschr., 
1901,  No.  26,  p.  689;  abs.  in  Hyg.  Rundschau,  12{1902),  No.  4,  PI>-  ^00,  201).— The 
author  reports  a  study  of  the  diet  of  two  Japanese  jinrikisha  runners.     According  to 
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this  investigation  the  diet  consisted  almost  entirely  of  rice,  potatoes,  barley,  chest- 
nuts, and  lily  bulbs,  and  fnrnislied  less  protein  than  the  commonly  accepted  dietary 
standard  calls  for.     Jajianese  diet  in  general  is  discussed. 

Diet  in  the  several  periods  of  life,  E.  P.vlier  {DIetef.  and  Ilyrj.  (iaz.,  18  {1903), 
No.  5,  pp.  '2.')7-J6-i) . — A  general  discussion  of  the  subject. 

The  dietary  of  the  Scottish  peasant,  AV.  G.  LrnxE  {Caledonian  Med.  Jour., 
5  (1902),  No.'<.  1,  pp.  22-26;  2,  p}>.  9n-10l). — A  general  discussion  of  the  subject. 

The  utilization  of  sugars  (hexoses)  by  the  body,  Charkin  and  Brocard  {Compt. 
Rend.  Acad.  Set.  FarU,  l-U  {1902),  Nos.  1,  pp.  48-50;  3,  pp.  188-190) .—The  anihors 
believe  that  experiments  which  were  made  with  pregnant  women  show  that  levu- 
lose,  galactose,  and  gluco.se  rank  in  the  order  mentioned,  when  judged  by  their  utiliza- 
tion in  the  body  economy.  Tests  also  showed  that  the  human  body  induces  cleav- 
age in  maltose  more  easy  than  in  lactose  and  cane  sugar,  although  the  intensity  of 
cleavage  and  the  utilization  of  the  food  is  believed  to  depend  ujion  the  diet  the  body 
is  accustomed  to.     Other  conclusions  of  a  special  nature  were  also  drawn. 

The  digestion  of  carbohydrates  in  the  stomach  by  ptyalin,  Hensay  {Mi'm- 
chen.  Med.  Wchnschr.,  1901,  No.  30,  p.  1208;  abs.  in  Hyg.  Rundschau,  12  {1902),  No. 
4,  pp.  199,  200). — Examination  of  the  stomach  contents  showed  that  larger  quantities 
of  starch  were  digested  by  ptyalin  than  might  be  expected.  The  possibility  of  the 
continuation  of  ptyalin  digestion  in  the  stomach  is  discussed. 

Concerning  the  influence  of  fats  and  carbohydrates  upon  the  protein 
metabolism  in  man,  T.  W.  Tallqvist  {Arch.  Hyg.,  41  {1902),  No.  3,  pp.  177-189). — 
From  experiments  with  man  in  which  the  income  and  outgo  of  nitrogen  was  deter- 
mined the  conclusion  was  drawn  that  the  variations  in  fat  and  carl)ohydrates  in  the 
diet  influence  the  amount  of  nitrogen  required,  and  that  carbohydrates  protect  pro- 
tein more  than  fat. 

Concerning  a  special  r61e  of  carbohydrates  in  the  assimilation  of  insoluble 
salts  by  the  body,  L.  Vaudin  {Ann.  Inst.  Pasteur,  16  {1902),  No.  1,  pp.  85-93;  abs. 
in  Chetn.  Centbl.,1902,  I,  No.  9,  p.  535). — According  to  the  author's  experiments  the 
carbohydrates  formed  by  the  hydrolysis  of  starch  by  saliva  aid  in  the  solution  of 
earthy  phosphates. 

The  effect  of  boric  acid  on  the  metabolism  of  man,  M.  Rubner  {Hyg.  Rund- 
schau, 12  {1902),  No.  4,  pp.  161-170). — Metabolism  experiments  in  which  the  respir- 
atory products  were  taken  into  account  lead  the  author  to  the  conclusion  that  boric 
acid  increased  the  production  of  carbon  dioxid  and  water  vapor  and  increased  the 
cleavage  of  fat  or  carbohydrates  in  the  body. 

On  the  effects  of  forced  feeding  in  cases  of  pulmonary  tuberculosis  and  in 
normal  individuals,  N.  D.  Bardswell,  F.  W.  Goodbody,  and  J.  E.  Chapman 
{Ihitlsh,  Med.  Jour.,  1902,  No.  2147,  pp.  449-451). — From  experiments  with  healthy 
individuals  of  normal  weight  and  in  nitrogen  equilil^rium,  the  following  conclusions 
were  drawn:  Forced  feeding,  i.  e.,  consuming  an  excessively  large  diet,  caused  a 
marked  increase  in  the  amount  of  nitrogen  excr3ted  in  the  urine,  with  a  proportion- 
ate increase  in  the  amount  of  urea.  No  diminution  in  the  absorption  of  nitrogen  was 
observed,  but  the  absorption  of  fat  was  diminished.  There  was  a  large  and  rapid 
gain  in  weight,  which  was  in  every  case  associated  with  marked  impairment  of 
general  health.  There  was  a  corresponding  loss  of  weight  when  ordinary  diet  was 
resumed. 

The  amount  of  combined  pentoses  in  the  body,  G.  Grund  {Ztschr.  Physiol. 
Cliem.,  35  {1902),  No.  2,  pp.  111-133). — The  author  studied  the  methods  of  estimating 
pentoses  and  determined  the  amount  in  different  organs  and  tissues  of  a  steer  and 
calf.  The  largest  amount,  on  an  average  0.447  per  cent,  was  found  in  the  steer 
pancreas  (.'resh  material).  The  average  amount  in  the  other  materials  examined 
ranged  from  0.021  in  the  steer  muscular  tissue  to  0.099  in  the  calf  thymus.  The 
results  obtained  are  discussed  at  some  length. 
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Further  investigations  on  the  silica  content  of  animal  and  human  tissues, 
H.  ScHULZ  {Arch.  Physiol.  [Pflihjer],  89  [1902),  No.  1-2,  pp.  112-118).— Conimxxin^ 
previous  work  (E.  8.  R.,  13,  p.  168),  analytical  data  are  reported  and  discussed. 
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Spontaneous  combustion  of  alfalfa,  H.  ]\I.  Cottrell  {Kansas  Sfa.  Bid.  109, 
pp.  211-222). — A  number  of  instances  of  spontaneous  combustion  of  alfalfa  hay  are 
recorded  and  discussed.  In  every  case  this  phenomenon  was  observed  with  hay  of 
the  first  cutting,  which  is  ordinarily  of  rank  growth.  The  spontaneous  combustion 
is  apparently  due  to  the  imperfect  curing  of  such  hay  before  stacking.  According  to 
the  author,  "some  alfalfa  growers,  in  stacking  the  first  cutting  of  alfalfa,  put  alfalfa 
and  dry  straw  or  prairie  hay  in  alternate  layers.  This  is  a  satisfactory  way  if  the 
dry  material  is  available.  Others  use  10  to  15  pounds  of  salt  or  air-slaked  lime 
for  each  ton  of  hay,  sprinkling  the  salt  or  lime  so  as  to  cover  as  much  of  each  load 
as  possible.  Experiments  made  at  this  station  indicate  that  considerably  less  gains 
are  made  by  cattle  when  salt  is  mixed  with  the  feed.  A  trial  of  lime  on  alfalfa, 
made  at  this  station,  showed  little  effect.  From  all  the  experience  we  have  gained 
to  date  [it  seems  probable]  that  the  best  way  to  prevent  spontaneous  combustion  of 
alfalfa  is  to  thoroughly  cure  before  stacking.  It  is  not  often  that  all  the  conditions 
necessary  to  produce  spontaneous  combustion  are  present,  and  ordinarily  there  is  no 
danger,  where  reasonable  care  is  taken,  except  with  the  first  cutting,  and  with  this 
cutting  only  when  the  growth  is  rank." 

On  the  changes  in  the  composition  of  roots  during  storage,  F.  T.  Shutt 
{Canada  E.vpt.  Farms  Rpts.  1901,  pp.  163-166). — The  dry  matter,  total  nitrogen,  and 
the  albuminoid  and  nonalbuminoid  nitrogen  were  determined  in  niangel-wurzels, 
carrots,  turnips,  and  sugar  beets  in  the  fall,  winter,  and  the  spring.  x\ccording  to 
the  author — 

"The  percentage  of  albuminoid  nitrogen  .  .  .  appears  to  remain  fairly  constant 
in  the  dry  matter  throughout  the  j^eriod  of  storage,  though  in  the  case  of  two  of  the 
roots.  Giant  Yellow  Globe  mangel,  and  Improved  Short  White  carrot,  there  had  been 
a  notable  decrease,  due  probably,  in  part  at  least,  to  the  breaking  down  of  the  albu- 
minoids. Since  .  .  .  the  percentage  of  total  nitrogen  (calculated  on  the  dry  matter) 
in  the  majority  of  the  examples  increased  somewhat  during  storage,  it  necessarily 
follows  that  the  percentage  of  nonalbuminoid  nitrogen  has  slightly  increased." 

The  author  infers  "  (1)  that  nitrates,  resulting  more  particularly  from  high  manur- 
ing with  soluble  nitrogenous  fertilizers,  and  which  are  more  or  less  injurious  to  the 
animal,  tend  to  disappear  on  storage  of  the  roots;  (2)  that  there  is  a  tendency  to 
fermentative  changes  during  storage  that  lead  chiefly  to  the  destruction  of  the  sugar, 
the  most  important  nutrient  of  roots.  This  deterioration  may  no  doubt  in  a  large 
measure  be  controlled  by  low  temperature  and  good  ventilation;  under  such  condi- 
tions we  imagine  the  loss  does  not  assume  in  our  winter  climate  any  grave  propor- 
tions. It  would  no  doubt  be  found  to  increase  markedly  after  March.  Further, 
(3)  that  the  nonalbuminoid  nitrogenous  compounds  increase,  as  a  rule,  with  storage, 
and  especially  so  during  the  spring  months." 

Fodders  and  feeding  stuflFs,  F.  T.  Shutt  {Canada,  Expf.  Farms  Rpts.  1901,  pp. 
160-102). — Determinations  are  reported  of  the  dry  matter  and  sugar  in  beets,  car- 
rots, and  mangel  wurzels,  special  attention  being  paid  in  the  case  of  the  latter  to  the 
sugar  content  in  the  portion  of  the  root  above  and  l)elow  ground.  The  larger 
amount  was  found  in  the  latter  portion.  "A  consideration  of  the  fact  that  sugar  is 
the  chief  constituent  of  value  in  roots  might  lead  us  to  hifer,  in  the  light  of  this 
experiment,  that  a  system  of  (tulture  which  tends  to  keep  the  roots  fairly  well 
earthed  up  is  one  that  will  result  m  the  most  nutritious  crop.     Further,  those 
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varieties  which  naturally  teinl  to  grow  l)eiieath  the  soil,  j^roviding  they   furnish  an 
adequate  yield  pei-  ai-re,  will  ]>e  the  most  i)rolitahle  to  grow." 

Compilation  of  analyses  of  fodder  articles  made  at  Amherst,  Mass.,  1868- 
1901,  E.  B.  Holland  and  P.  H.  SMrni,  jr.  {MasxachmcUs  Sta.  Jipt.  1901,  pp.  171- 
19J). — The  results  of  proximate  and  fertilizer  analyses  of  feeding  stuffs  are  quoted, 
aiitl  in  many  cases  the  digestil)ility  is  also  included. 

Corn  by-products — gluten  meal,  gluten  feed,  etc.,  F.  T.  Siiutt  {CfOKida  Plrpt. 
Farnts  lipts.  1901,  pp.  185-190). — Analyses  of  feeding  stuffs  including  gluten  meal, 
cattle  feeil,  rice  feed,  calf  meal,  and  potato  starch  are  reported. 

Cattle-feed  inspection,  J.  B.  Lindsey  {Massachusetts  Sta.  Rpt.  1901,  pp.  152- 
156)  .—Results  of  the  inspection  of  cattle  feeds  during  the  year  are  briefly  stated  and 
the  text  of  the  feed  stuff  law  is  given. 

Coefficients  of  digestibility  of  American  feed  stuffs,  J.  B.  Lindsey  and  N.  J. 
LIuNTiNc;  {MasmrJiKsiits  Sta.  Upt  1901,  pp.  19.5-210). — A  compilation  including  the 
results  of  experiments  with  ruminants,  swine,  horses,  and  poultry. 

Distillery  refuse,  Dietrich  i Landw.  Vers.  Stat.,  56  {1902),  Xo.  4,  pp.  S21-S66).— 
A  summary  of  the  information  available  regarding  the  manufacture  and  composition 
and  feeding  value  of  fresh  and  dry  distillery  refuse  of  different  sorts. 

[Panicum  grass]  better  than  sorghum,  D.  G.  Shorey  {Honolula  Bid.,  1902, 
Fell.  7). — The  compositicm  of  local  grown  jjanicum  grass  was  determined  and  its 
food  value  discussed. 

The  exact  calculation  of  balanced  rations,  J.  T.  Willard  {Tndv..^triaH4,  28 
{1902),  No.  21,  pji.  319-.1S0). — A  method  of  (•alculating  rations  on  the -principles  of 
alligation  is  described. 

Cleavage  of  fat  by  micro-organisms,  K.  Schreiber  {Arch.  Ibig.,  41  {1902),  No. 
4,  pj>.  328-347 ).^=^From  experiments  which  are  reported  in  detail,  the  following  con- 
clusions were  drawn:  Pure  fat  is  not  a  nutrient  medium  for  micro-organisms.  A 
number  of  bacteria  which  occur  in  soil  and  elsewhere  in  nature  induce  cleavage  in 
fat,  provided  nutrient  material  and  oxygen  are  present.  Their  action  is  especially 
energetic  if  the  acid  formed  is  neutralized  with  calcium  carbonate.  The  cleavage  is 
most  rapid  when  the  fat  is  flnely  divided  as  in  an  emulsion.  External  conditions, 
such  as  temperature,  lack  of  oxygen  and  light,  which  hinder  the  growth  of  the  bac- 
teria under  consideration,  doubtless  hinder  in  like  measure  their  action  upon  fat. 
At  any  rate,  the  extent  of  cleavage  brought  about  by  different  species  is  affected  in 
many  ways.  A  number  of  molds  also  induce  cleavage  in  fat.  Their  action  is  not 
diminished  Ijy  the  acidity  of  the  fat  on  which  they  grow.  The  adipolytic  power  of 
the  micro-organisms  mentioned  is  intimately  connected  with  their  life  processes  and 
is  dependent  upon  the  presence  of  oxygen.  In  the  case  of  anaerobic  bacteria,  there 
is  probably  a  slight  cleavage  of  fat  which  is,  however,  not  sufficient  to  l^e  regarded 
as  destructive. 

Calcium  soaps  as  a  proof  that  the  resorption  of  fat  takes  place  in  aqueous 
solutions,  E.  Pfluger  {Arch.  Physiol.  [Pfiiiger'],  89  {1902),  No.  5-6,  pp.  211-226).— 
Continuing  earlier  work  (E.  S.  R.,  13,  p.  775),  the  author  discusses  critically  the 
experiments  of  a  number  of  investigators,  the  final  conclusion  being  that  all  digestion 
is  a  process  of  hydrolysis,  and  that  all  resorption  is  a  diffusion  of  substances  in 
aijueous  solutions. 

Concerning  pepsin,  C.  A.  Pekelharing  {Ztschr.  PJii/siol.  Chem.,35  {1902),  No.  1, 
pp.  8-30). — A  chemical  study  of  pepsin  from  pigs'  and  from  dogs'  stomachs.  The 
author  obtained  the  latter  in  a  very  pure  form  of  practically  constant  chemical  com- 
l)osition. 

The  movements  of  the  intestines  studied  by  means  of  the  Bontgen  rays, 
W.  B.  Cannon  {Amer.  .Tour.  Physlul.,  6  {1902),  No.  5,  pp.  251-277,  figs.  76*).— When 
bismuth  subnitrate  is  mixed  with  food,  the  movements  of  the  intestinal  contents  can 
be  observed  with  a  fluorescent  screen.     Experiments  with  a  cat  are  reported.     The 


178  EXPERIMENT   STATION   RECORD. 

author  fo)ind  that  "  «igiis  of  emotion,  such  as  fear,  distresg,  or  rage,  are  acc^ompanied 
by  a  total  cessation  of  the  movements  of  l)oth  large  and  small  intestines.  The  move- 
ments continue  in  the  cat  both  during  sleep  and  at  night."  Other  conclusions 
regarding  the  movements  of  the  food  in  the  intestines,  etc. ,  are  given. 

Digestion  in  the  small  intestine,  F.  Kutscher  and  J.  Seemann  {Ztschr.  Physiol. 
Chem.,  34  [1902),  No.  5-6,  pp.  5^8-543). — From  experiments  reported  in  detail,  the 
conclusion  was  drawn  that  under  normal  conditions  trypsin  induces  in  the  small 
intestine  a  cleavage  of  protein  to  such  an  extent  that  crystallizable  products  are 
formed.  Of  these  the  authors  have  identified  only  leucin,  tyrosin,  lysin,  and  argi- 
nin.  Such  cleavage  products  may  be  so  changed  in  the  intestinal  wall  that  they 
are  unrecognizable.  Noticeable  amounts  of  albumoses  and  peptones  were  not  found 
in  the  intestinal  contents. 

The  metabolism  of  phosphorus,  calcium,  and  magnesium  by  herbivora, 
F.  Taxgl  [Arcli.  PJnjsiul.  [Ptli'iger],  89  {1903),  No.  5-6,  pp.  227-239).— X  numl)er  of 
experiments  with  horses  on  the  metabolism  of  phosphorus,  calcium,  and  magnesium 
are  reported.  According  to  the'author,  these  show  that  a  certain  parallelism  exists 
between  the  metabolism  of  nitrogen  and  phosphorus.  The  amount  of  phosphorus, 
calcium,  and  magnesium  required  per  kilogram  body  weight  is  discussed,  as  well  as 
related  topics. 

Concerning  the  metabolism  of  horses,  T.  Pfeiffer  {Landir.  Ven.  Slat.,  56 
(1902),  No.  4,  Pl>-  28S-2SS) . — A  controversial  article. 

Remarks  on  Pfeitfer's  criticisms,  N.  Zuntz  and  O.  Hagemann  (Landw.  Vers. 
Stat.,  56  (1902),  No.  4,  PP-  289-292).— A  reply  to  the  above. 

Steer  feeding  experiments,  J.  H.  Grisdale  {Canada  Expt.  Farms  Rpts.  1901, 
pp.  277-290). — Continuing  earlier  work  (E.  S.  R.,  13,  p.  270),  several  feeding  tests 
with  steers  are  reported.  The  comparative  gains  made  by  calves,  yearlings,  2-year- 
olds  and  3-year-olds  was  studied  with  4  lots,  lot  1  containing  5  animals,  and  the  other 
lots  9  each.  The  calves  in  lot  1  were  fed  for  196  days,  the  other  animals  for  203 
days.  The  calves  gained  on  an  average  2.09  lbs.  jier  day,  the  cost  per  pound  of  gain 
being  3.24  cts.  The  yearlings,  2-year-olds,  and  3-year-olds  gained  respecti\ely  1.55, 
1.58,  and  1.76  lbs.,  the  corresponding  cost  of  a  pound  of  gain  being  5.77,  5.71,  and 
6.37  cts. 

The  comparative  gains  made  by  dehorned  steers  and  those  not  dehorned  were 
tested  with  2  lots  of  9  each.  The  former  were  loose — the  latter  tied  in  stalls.  The 
average  daily  gain  under  similar  conditions  of  feeding  was  1.78  and  1.7  lbs.,  I'espec- 
tively;  the  cost  of  a  pound  of  gain  6.55  and  6.60  cts.  The  gain  made  by  large  and 
small  lots  of  dehorned  cattle,  all  loose,  was  tested  with  3  lots  containing  respectively 
9,  6,  and  3  steers.  The  average  daily  gains  were  1.78,  1.79,  and  1.7  lbs.,  the  cost  of 
a  pound  of  gain  being  6.55,  6.25,  and  6.76  cts. 

The  test  previously  reported  (E.  S.  R.,  13,  p.  270)  on  the  comparative  merits  of  a 
limited  and  a  full  fattening  ration  was  continued  under  practically  the  same  con- 
ditions, and  a  second  test  with  2  lots  of  5  calves  each  undertaken.  The  average 
daily  gain  in  the  new  test  (covering  28  weeks)  on  a  full  fattening  ration  was  1.92  lbs., 
and  the  cost  of  a  pound  of  gain  2.6  cts.  On  a  limited  growing  ration  the  corre- 
sponding values  were  1.68  lbs.,  and  2.49  cts.  The  average  daily  gain  in  the  test 
covering  a  year  on  the  limited  ration  was  1.14  lbs.,  the  cost  of  a  pound  of  gain  3.42 
cts.,  the  daily  gain  on  a  full  ration  1.9  lbs.,  the  cost  of  a  pound  of  gain  8.53  cts. 

Steer  feeding;  dehorning,  R.  Robertson,  S.  A.  Bedford,  and  A.  Mackay 
{Canada  Expt.  Farms  Rpts.  1901,  pp.  360-365,  422-427,  507-510,  pi.  7).— At  thfl 
Experimental  Farm  of  the  Maritime  Provinces  the  comparative  merits  of  feeding 
loose  and  tied  in  stalls  was  tested  with  dehorned  and  not  dehorned  .steers.  One  lot 
of  steers  fed  loose  in  a  box  stall  was  led  to  water,  the  others  w^ere  not.  Three  of  the 
lots  contained  8  animals  and  one  of  the  lots  4.  The  dehorned  steers  fed  loose  gained 
231  lbs.  and  those  tied  286  lbs.  each,  on  an  average.     The  steers  not  dehorned  fed 
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tied  made  an  average  gain  of  278  lbs.  each,  and  the  dehorned  steers  fed  loose  and 
turned  out  to  water  282  lbs.  Considering  the  test  as  a  whole,  which  covered  135 
days,  the  average  daily  gain  per  steer  was  2.19  lbs.;  the  cost  of  a  pound  of  gain, 
7.42  cts. 

Limiteil  and  full  rations  were  tested  with  2  lots  of  6  calves  each.  The  ration  at  first 
consisted  of  whole  milk  and  skim  milk.  Grain  and  other  feeds  were  added  gradually, 
and  finally  the  milk  was  omitted.  In  196  days  of  the  test  the  average  daily  gain  on 
a  full  fattening  ration  was  1.64  lbs.;  the  cost  of  a  pound  of  gain,  4.64  cts.  The  cor- 
responding values  on  a  limited  growing  ration  were  1.22  lbs.  and  4.4  cts. 

At  the  Manitoba  Experimental  Farm  the  total  gain  in  20  weeks  of  4  steers  not 
dehorned  and  tied  in  stalls  was  852  lbs.;  of  4  dehorned  steers  tied  in  stalls  640  lbs.; 
and  of  4  dehorned  steers  loose  852  lbs.,  the  rations  in  every  case  being  similar.  The 
greatest  profit,  $42.49,  was  obtained  with  the  horned  steers;  the  least,  $.32.81,  with 
the  dehorned  steers  tied  in  stalls.  The  station  also  tested  the  comparative  merits  of 
speltz  and  mixed  grain  (oats,  wheat  screenings,  and  barley,  1:1:1)  with  2  lots  of  2 
steers  each.  All  the  grains  were  chopped,  the  speltz  with  the  chaff.  In  addition  to 
grain,  both  lots  were  fed  straw,  corn  fodder,  and  silage.  The  total  gain  in  16  weeks 
on  speltz  was  308  lbs.,  on  mixed  grains  228  lbs.;  the  profit  on  the  2  lots,  $24.54  and 
$20.82.  Two  steers  pastured  on  brome  grass  16  weeks  each  gained  245  lbs.  Brief 
notes  are  given  regarding  the  station  bulls. 

At  the  Indian  Head  Experimental  Farm  5  horned  steers  tied  gained  790  lbs.  in  16 
weeks;  5  dehorned  steers  tied  gained  600  lbs.  The  same  number  of  steers  dehorned 
and  fed  in  box  stalls  gained  1,090  lbs.,  the  feed  in  every  case  being  similar.  The 
total  profit  per  head  in  the  3  lots  was  $9.99,  $9.11,  and  $12.74. 

The  cost  of  beef,  H.  M.  Cottrell  {Industrialist,  28  {1902),  No.  30,  pp.  450- 
4')3). — On  the  basis  of  a  feeding  experiment  made  at  the  Kansas  Agricultural  Col- 
lege, the  author  discusses  the  cost  of  fattening  steers  of  different  breeds. 

Preliminary  report  on  Argentina  as  a  market  for  pure-bred  cattle  from 
the  United  States,  D.  E.  Salmon  {U.  S.  Lkpt.  Agr.,  Bureau  of  Animal  Industry 
Circ.  37,  }ip.  4) . — Statements  are  made  concerning  the  sort  of  cattle  in  demand  in 
Argentina,  the  quarantine  regulations  of  that  country,  and  related  topics. 

Mexico  as  a  market  for  pure-bred  beef  cattle  from  the  United  States,  D.  E. 
Salmon  ( TJ.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  4-1,  PP-  28,  map  1). — The 
advantages  of  Mexico  as  a  market  for  pure-bred  cattle  from  the  United  States  are 
treated  of.  Suggestions  are  given  for  introducing  .such  cattle  into  Mexico,  the  Mexi- 
can Government  regulations  are  pointed  out,  and  the  kind  of  cattle  which  are  most 
satisfactory  for  export  are  described.  The  author  also  discusses  the  selling  price  of 
such  cattle  and  quotes  a  number  of  letters  from  the  United  States  consuls  in  Mexico 
on  the  general  subject. 

Some  experiments  with  beet  pulp  as  a  stock  food,  C.  D.  Smith  {Michigan  Sta. 
Bui.  193,  pp.  1-16,  20-27). — Two  tests  on  the  feeding  value  of  beet  pulp  are  reported. 
In  the  first,  which  was  made  by  L.  M.  Geismar,  a  lot  of  30  steers  was  fed  a  ration  of 
grain,  hay,  stover,  and  beet  pulp,  while  a  second  lot  of  20  steers  was  fed  the  same 
ration  of  grain  and  coarse  fodder,  but  no  pulp.  All  the  steers  were  fed  for  mainte- 
nance rather  than  for  fattening.  In  the  3  months  of  the  test  the  lot  fed  beet  pulp 
niatle  an  average  daily  gain  of  1.42  lbs.,  consuming  per  head  per  day  55  lbs.  of  beet 
pulp,  8.5  lbs.  of  mixed  hay,  4  lbs.  of  shredded  corn  stover,  and  2.4  lbs.  of  ground 
corn  and  beet  seed.  The  lot  receiving  no  pulp  made  an  average  daily  gain  per  head 
of  0.684  lb.,  consuming  11.5  lbs.  of  mixed  hay,  8  lbs.  of  shredded  corn  stover,  and 
2.4  lbs.  of  the  same  grain  mixture  as  lot  1.  The  author  calculates  that  in  this  test  a 
ton  of  beet  pulp  took  the  place  of  421.5  lbs.  of  corn  stover,  274  lbs.  of  mixed  hay, 
and  68.8  lbs.  of  grain. 

The  second  test,  which  was  carried  on  by  W.  C.  Bourns,  was  made  with  2  lots  of 
10  steers  each.     Both  lots  were  fed  what  was  considered  a  fattening  ration,  consist- 


180  EXPERIMENT   STATION   RECORD. 

ing  of  mint  hay,  wheat  bran  or  oats,  and  corn  meal,  lot  2  receiving  beet  pulp  in 
addition.  The  steers  in  lot  1  made  an  average  daily  gain  of  1.84  lbs.,  and  those  in 
lot  2  an  average  daily  gain  of  2.52  lbs.  It  was  calculated  that  in  this  test  a  ton  of 
pulp  was  equivalent  to  244  lbs.  of  mint  hay,  32.6  lbs.  of  wheat  bran,  296  lbs.  of  corn 
meal,  and  27.2  lbs.  of  oats.  These  tests  were  favorable  to  the  use  of  beet  pulp,  but 
tne  author  calls  attention  to  the  fact  that  more  experiments  are  needed  before  defi- 
nite conclusions  can  be  drawn. 

A  number  of  letters  from  farmers  are  quoted,  as  well  as  results  of  tests  at  other 
experiment  stations. 

"The  consensus  of  opinion  among  farmers  who  have  fed  pulp  is  that  for  milch 
cows  it  is  a  good  feed,  although  the  pulp  from  frozen  beets  should  be  used  with 
caution.  Growing  and  fattening  cattle  do  well  on  it,  and  owners  declare  that  it 
saves  one-third  of  the  coarse  fodder.  Both  fattening  lambs  and  breeding  ewes  like 
pulp,  and  for  them  it  proved  a  valuable  factor  in  the  ration." 

Sheep,  J.  H.  Grisdale  ( Canada  Expt.  Farms  Rpfs.  1901,  pp.  290,  291). — Brief  notes 
on  the  station  flock  and  on  the  feeding  value  of  rape. 

Sheep,  R.  Robertson  {Canada  Expl.  Farms  Rpls.  1901,  p.  367). — A  brief  state- 
ment concerning  the  flock  at  the  Maritime  Provinces  Experimental  Farm. 

Swine,  J.  H.  Grisdale  {Canada  Expt.  Farms  Rpts.  1901,  pp.  291-295). — Besides 
statistics  and  a  discussion  of  the  causes  of  soft  pork,  a  feeding  test  with  4  lots 
of  4  pigs  each  was  ])rietiy  reported.  In  addition  to  meal  (equal  parts  of  corn  and  of 
oats,  barley,  and  peas)  and  skim  milk,  lot  1  was  fed  turnips,  lot  2  mangel-wurzels, 
lot  3  sugar  beets  grown  for  forage,  and  lot  4  sugar  beets  grown  for  sugar.  At  the 
beginning  of  the  trial  the  pigs  ranged  in  weight  from  57  lbs.  in  lot  4  to  101  lbs.  in 
lot  1.  Lots  1,  2,  and  3  were  fed  106  days,  and  lot  4  was  fed  138  days.  The  average 
daily  gain  per  pig  in  the  4  lots  was  0.85,  0.90,  1.18,  and  0.95  lbs.,  respectively,  the 
corresponding  cost  per  pound  of  gain  being  3.69,  4.0,  3.22,  and  3.6  cts. 

Pigs,  R.  Robertson,  S.  A.  Bedford,  and  A.  Mackay  ( Canada  Expt.  Farms  Rpts. 
1901,  pp.  366,  367,  427,  510) . — The  gain  made  by  different  breeds  of  pigs  on  corn  meal 
and  crushed  oats,  pea  meal  and  crushed  oats,  shorts,  and  buckwheat,  fed  in  every 
case  with  skim  milk,  was  studied  at  the  Maritime  Provinces  Experimental  Farm. 
Deductions  were  not  drawn  from  the  test,  which  is  very  briefly  reported.  Notes  are 
given  regarding  the  i^igs  at  the  Manitoba  and  Indian  Head  farms. 

Further  experiments  on  diflFerent  methods  of  preserving-  pork  {Ber.  K.  Vet. 
Landljohqjskoles  Lab.  Landnkon.  Forsog  [Copodiagen],  1902,  pp.  57,  pis.  2). — Experi- 
mental data  are  reported  and  discussed. 

Report  of  the  poultry  manager,  A.  G.  Gilbert  ( Canada  Expt.  Farms  Rpts. 
1901,  pp.  313-334,  pi.  l,fi(j.  1). — The  author  records  the  usual  data  regarding  the 
poultry  kept  at  the  Ottawa  Station,  the  egg  production,  growth  made  by  chickens, 
the  observations  and  investigations  on  hatching  eggs,  the  feeding  and  care  of  chick- 
ens, and  similar  topics.  Based  on  experience  at  the  station,  the  statement  is  made 
that  a  mash,  when  fed  in  too  great  quantities  to  1  and  2  year  old  hens,  is  apt  to 
create  an  overfat  condition,  which,  in  the  case  of  the  heavy  breeds,  is  likely  to  be  fatal. 
If  fed  in  too  great  quantity  as  a  morning  ration,  mash  is  likely  to  make  the  hens  dis- 
inclined for  exercise.  It  is  decidedly  a  valuable  aid  to  molting  hens,  and  is  a  con- 
venient form  of  utilizing  much  of  the  farm  and  farmhouse  waste.  Where  hens  have 
had  a  comparatively  free  run,  its  beneficial  effect  in  egg  i^roduction  has  been  notice- 
able. In  a  more  or  less  liquid  form  a  mash  is  an  invaluable  means  of  quickly  fatten- 
ing old  or  young  stock. 

Two  feeding  tests  with  chickens  fed  in  crates  and  those  having  limited  and  unlim- 
ited runs  are  briefly  reported.  The  author  recommends  that  the  chickens  should 
be  placed  in  crates  either  before  or  after  they  begin  to  molt,  when  4j  or  5  months 
old,  preferably  at  the  earlier  period.  In  both  tests  the  greater  gains  were  made  by 
the  chickens  fed  in  crates.  In  a  study  of  breeds.  Buff  Orpingtons,  Rhode  Island 
Reds,  and  Salmon  Faverolles  were  compared,  the  results  being  briefly  reported. 
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Continuinu;  early  work  {K.  S.  R.,  13,  p.  277)  on  the  different  nietliods  of  pi'eservin^ 
et^'iTP,  the  following  conclusions  are  drawn: 

"The  common  salt  solutions  without  hme,  Ixith  1  per  cent  and  2  per  t'ent,  caused 
the  eggs  to  have  a  more  marked  and  disagreeal>le  odor,  especially  on  cooking.  All 
the  eggs  in  the  2  per  cent  fluid  were  unusable.  Vaseline-covered  eggs  were  not  quite 
as  well  preserved  as  those  simply  in  lime  water.  The  paraffin-covered  eggs  were 
decidedly  inferior  to  those  simply  preserved  by  lime  water.  The  eggs  dipped  in  a 
solution  of  permanganate  of  potash  were  decidedly  bad,  showing  that  the  claims  for 
this  much-vaunted  chemical  are  without  foundation.  In  summing  up  the  conclu- 
sions, we  feel  justified  in  repeating  the  statement  that  saturated  lime  water  is  a  most 
effective  preservative.  We  can  further  say  that  it  is  a  cheap,  easily  prepared,  and 
pleasant  fluid  to  handle.  The  addition  of  a  small  amount  of  salt  (not  exceeding  1 
per  cent)  apitears  to  be  an  advantage,  but  a  larger  amount — even  2  per  cent — of  salt 
is  decidedly  detrimental  to  the  quality  of  the  preserved  eggs." 

Report  of  cooperative  experiments  with  egg-  preservatives,  W.  R.  Graham 
{Ontario  Agr.  aiid  Kept.  I'liioii  Rpt.  1901,  pp.  31-33). — Comparative  tests  of  the 
merits  of  different  egg  preservatives  led  to  the  following  conclusions: 

"Where  eggs  were  put  up  in  ordinary  salt,  the  evaporation  was  equal  to  33  per 
cent  of  the  contents  of  the  egg.  Where  the  eggs  were  greased  this  was  reduced  to  25 
per  cent.  There  is  no  evaporation  of  the  egg  with  the  water-glass  or  lime  solution. 
Three  per  cent  of  the  eggs  put  up  in  salt  were  bad,  but  where  the  eggs  were  greased 
there  were  none  bad.  In  the  experiments  with  water-glass,  one  to  five,  the  eggs 
scored  44  out  of  a  possible  50.  Where  the  water-glass  was  one  to  seven,  the  eggs 
scored  43.2  out  of  50.  With  the  lime  and  salt  solution  the  eggs  scored  40,  and  in  the 
lime  water  they  scored  41.  The  eggs  put  uj)  in  salt  scored  37,  and  the  greased  egg 
put  up  in  salt  scored  38." 

Poultry,  R.  Robertson,  S.  A.  Bedford,  and  A.  Mackav  ( Omadd  Kept.  Farms 
Rpts.  1901,  pp.  367,  368;  427,  428,  310). — Brief  statements  are  made  concerning  the 
poultry  kept  at  the  Maritime  Provinces,  Manitoba,  and  Indian. Head  P^xperimental 
Farms.  At  the  Manitoba  Farm  the  average  cost  of  a  pound  of  gain  in  a  test  cover- 
ing about  a  month  was  3.66  cts.  with  Light  Brahmas  and  4  cts.  with  Plymouth  Rocks. 
Four  Light  Bralimas  fed  oats  and  skim  milk  for  20  days  gained  8  lbs.  and  5  ozs.,  at  a 
cost  of  3.7  cts.  per  pound.  The  same  number  of  Light  Brahmas  fed  mixed  grains 
gained  7  lbs.  and  7  ozs.,  at  a  cost  of  3.9  cts.  per  pound. 

The  digestibility  of  maize  by  chickens,  S.  PARAscHTscnuK  {Jour.  Landtr.,  50 
{1!>0^),  X(i.  1,  }ip.  15-32). — Four  experiments  on  the  digestibility  of  maize  by  chickens 
are  reported.  The  urine  and  feces  were  collected  separately,  this  being  rendered 
possible  by  a  surgical  operation,  which  is  described.  It  was  found  on  an  average 
that  the  coefficient  of  digestibility  of  maize  was  as  follows:  Organic  matter,  89.21; 
protein,  92.5;  fat,  83.43;  crude  fiber,  62.40;  nitrogen  free  extract,  91.76;  mineral 
matter,  43.35.  In  one  of  the  tests,  which  covered  3  days,  the  average  amount  of 
nitrogen  consumed  per  day  was  1.22  gms. ;  the  amount  excreted  in  the  urine 
0.830  gms.,  and  in  the  feces  0.120. 

The  intestinal  bacteria  of  chickens,  M.  Rubner  {Centhl.  Bakt.  u.  Par.,  1.  Aht., 
30  {1901),  Xo.  6,  p.  239;  ILjg.  Jiitnd.^rliau,  12  {1902),  No.  9,  p.  448)'.— X  l:)acteriological 
study  of  the  intestines  and  dejecta  of  young  chickens.  The  dejecta  of  newly  hatched 
chickens  were  sterile.     Bacteria  appeared  after  2  days. 

The  value  of  intestinal  bacteria  in  nutrition,  II,  M.  Schottelius  {Arcli.  Hyg., 
42  {1902),  No.  1-2,  pp.  -^6'-76')  .—Continuing  earlier  work  (E.  S.  R.,  10,  p.  885),  the 
author  reports  experiments  which  lead  to  the  conclusion  that  intestinal  bacteria  are 
necessary.  Chickens  hatched  under  sterile  conditions  and  fed  sterile  food  lived  from 
10  to  30  days  onh^,  yet  they  ate  regularly  and  produced  an  abundance  of  feces. 
Similar  chickens  grew  rapidly  after  they  were  fed  cultures  of  Bacillus  coli  gallhiarium, 
the  bacillus  which  is  a})parent]y  the  first  one  to  make  its  appearance  in  the  intestinal 
tract  of  normal  chickens. 
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Robinson  method  of  breeding  squabs,  E.  C.  Rice  {Bo>itoii:  Plymouth  Rock 
Squab  Co.,  1902,  pp.  79,  pi.  1,  figx.  41 -,  dgms.  7). — Detailed  directions  are  given  for 
raising  squabs  for  market.  The  volume  embodies  the  results  of  a  number  of  years 
of  practical  experience. 

DAIRY  FARMING     DAIRYING. 

Feeding  experiments  with  dairy  cows,  C.  1).  Smith  {Mlcltigan  Sta.  Bui.  193, 
pp.  16-19). — The  feeding  value  of  sugar-beet  pulp  was  tested  with  2  lots  of  4  cows 
each.  The  experiment  covered  2  periods  of  6  weeks  each,  the  first  week  in  each 
period  being  considered  as  preliminary.  Pulp  was  fed  to  lot  1  during  the  first  period 
and  to  lot  2  during  the  second  period,  a  hay  and  grain  ration  being  fed  to  both  lots 
throughout  the  experiment.  Both  lota  increased  in  weight  when  eating  pulp,  and 
lost  in  weight  on  dry  feed  alone.  When  pulp  was  fed  the  2  lots  ate  9,463  lbs.  of 
pulp,  3,381  lbs.  of  hay,  2,259  lbs.  of  bran,  and  1,124  lbs.  of  corn  meal,  and  when  no 
pulp  was  fed  3,649  ll)s.  of  hay,  2,431  lbs.  of  bran,  and  1,217  lbs.  of  corn  meal.  The 
amount  of  pulp  eaten  was  therefore  offset  by  268  11  )s.  of  hay,  172  lbs.  of  bran,  and 
93  lbs.  of  corn  meal.  When  fed  pulp  the  2  lots  gave  7,258.6  lbs.  of  milk  and  259.67 
lbs.  of  butter  fat,  as  compared  with  6,843.6  lbs.  of  milk  and  258.27  lbs.  of  fat  when 
no  pulp  was  fed,  showing  prai-tically  no  increase  in  the  yield  of  fat  due  to  feeding 
pulp,  but  a  total  increase  of  415  lbs.  in  the  yield  of  milk. 

Feeding  trials  with  dairy  cows,  D.  A.  Gilchrist  and  A.  C.  Hall  {Reading 
Col.,  Agr.  Dept.  Rpl.  1901,  jjp.  42-46). — Three  rations  made  up  of  different  combina- 
tions and  quantities  of  mangels,  brewers'  grains,  oats,  wheat,  beans,  and  cotton-seed 
cake  in  addition  to  6  lbs.  of  straw  and  20  lbs.  of  hay  were  compared  with  3  lots  of  4 
cows  each.  The  test  proper  lasted  6  weeks.  The  ration  composed  of  28  lbs.  of  man- 
gels, 2  lbs.  of  oats,  1  lb.  of  wheat,  and  5  lbs.  of  cotton-seed  cake  gave  the  best  results. 

Experiments  with  dairy  cattle,  J.  H.  Grisdale  {Canada  Expt.  Farms  Rpfs.  1901, 
pp.  269-277). — Tabulated  data  are  given  for  3  experiments  conducted  to  ascertain  the 
influence  of  milking  cows  at  equal  and  unequal  intervals.  The  results  confirm  the 
conclusions  stated  in  the  previous  report  that  where  the  intervals  between  milkings 
are  unequal  the  richer  milk  is  produced  after  the  shorter  interval  and  that  where  the 
intervals  are  equal  there  is  no  appreciable  difference  in  the  quantity  or  the  quality  of 
the  milk. 

An  experiment  with  2  lots  of  3  cows  each  is  reported  in  which  a  ration  consist- 
ing of  barley,  oats,  and  oil  meal  fed  dry  was  compared  with  a  ration  consisting  of 
bran  and  gluten  feed  fed  wet.  The  rations  were  fed  for  2  periods  of  14  days  each, 
and  were  reversed  at  the  end  of  the  first  period.  On  the  ration  fed  wet  the  6  cows 
gave  a  total  daily  yield  of  114  lbs.  of  milk,  containing  3.83  per  cent  of  fat,  and  on  the 
ration  fed  dry  a  daily  yield  of  116^  lbs.  of  milk  testing  3.99  per  cent  of  fat,  showing 
an  increased  daily  yield  of  butter  fat  of  6  per  cent  in  favor  of  dry  feed. 

Dairying  in  the  South,  S.  M.  Tracy  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  151,  pp.  48, 
figs.  4). — The  natural  advantages  of  the  South  for  dairying  are  pointed  out  and  sug- 
gestions are  given  concerning  the  construction  of  dairy  buildings,  the  formation  and 
management  of  a  dairy  herd,  watering  and  feeding  cows,  handling  milk,  butter 
making,  etc. 

Dairy  herd  records,  J.  H.  Grisdale,  R.  Robertson,  and  S.  A.  Bedford  {Canada 
Expt.  Farms  Rpts.  1901,  pp.  266-269,  357-359,  422). — Records  for  one  year  are  given 
of  19  cows  at  the  Central  Experimental  Farm,  of  22  cows  at  the  Experimental  Farm 
for  the  Maritime  Provinces,  and  of  21  cows  at  the  Experimental  Farm  for  Manitoba. 

The  milk  of  spayed  cows,  H.  Lermat  {L'Ing.  Agr.  Gemhloux,  12  {1902),  No.  11, 
pp.  616-523). — Analyses  of  the  milk  of  spayed  cows  showed  no  more  uniformity  in 
composition  than  ordinary  milk.  In  general  there  was  a  notable  increase  in  the 
content  of  fat  and  sugar  and  to  some  extent  in  the  content  of  casein.  The  author 
considers  that  such  milk  is  especially  s'.iited  for  infants. 
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Composition  of  the  milk  of  sheep,  Trii.lat  and  Forestiek  {Jovr.  Agr.  Prat., 
n.  wr.,  4  {1003),  No.  JS,  }ip.  oS,  S9). — The  authors  analyzed  171  samples  of  milk 
obtained  during  February,  March,  and  April  in  6  locaHties.  Some  of  the  results  are 
summarized.  Ten  samples  obtained  in  the  region  of  Roquefort  showed  the  following 
average  composition:  Solids  18.9,  fat  6.98,  sugar  5.53,  casein  5.54,  ash  0.96,  lime  0.25, 
and  acid  2.66  per  cent. 

Comparative  skimming  qualities  of  Holstein,  Ayrshire,  and  Jersey  milk, 
J.  Mahon  {Queensland  a gr.  Jour.,  10  {1902),  No.  6,  pp.  446,  447).— In  2  tests  the  3 
kinds  of  milk  were  separated  under  similar  conditions.  The  percentage  of  fat  in  the 
skim  milk  was  lowest  in  the  case  of  Jersey  milk  and  highest  in  the  case  of  Holstein 
milk,  though  the  difference  was  not  marked. 

Influence  of  food  on  the  quality  of  milk,  W.  E.  G.  Atkinson  {Jour.  SoutlicuM. 
Agr.  Col.  Wye,  1903,  No.  2,  pp.  115-120) .—\)&i&  are  given  for  an  experiment  in  which 
6  cows  were  fed  a  ration  composed  of  cabbages,  oat  straw,  bean  meal,  and  barley 
meal  during  a  preliminary  period,  after  which  2  of  the  cows  received  in  addition 
corn  meal  and  2  linseed  meal.  Variations  observed  in  the  percentages  of  fat  were 
not  consistent  with  changes  in  the  rations  fed  and  are  considered  as  due  to  other 
causes,  such  as  the  weather. 

Effect  of  feed  on  the  composition  of  milk  and  on  the  consistency  or  body 
of  butter,  J.  B.  Lindsev  et  Ah.{Massachmetts  Sla.  Rpt.  1901,  pp.  162-168).— A  sum- 
marized account  is  given  of  an  experiment  similar  to  work  previously  reported 
(E.  S.  R.,  13,  p.  385).  Two  lots  of  5  cows  each  were  fed  for  periods  of  3,  5,  6,  and 
4  weeks,  respectively.  Lot  1  received  during  the  4  periods  a  daily  ration  consisting 
of  3  lbs.  of  wheat  bran,  5  lbs.  of  ground  oats,  J  lb.  of  cotton-seed  meal,  and  h  lb.  of 
gluten  meal,  in  addition  to  hay  and  rowen.  Lot  2  received  the  above  ration  during 
the  first  period,  and  the  same  ration  a  portion  of  which  was  replaced,  respectively, 
by  cotton-seed  meal  containing  a  minimum  amount  of  oil,  cotton-seed  meal  with  the 
addition  of  cotton-seed  oil,  and  Cleveland  flax  meal  during  the  second,  third,  and 
fourth  periods.     The  author  gives  the  more  important  results  as  follows: 

"(1)  Cotton-seed  meal  with  a  minimum  percentage  of  oil  did  not  alter  the  per- 
centage composition  of  the  milk. 

"  (2)  The  addition  of  one-half  to  three-fourths  of  a  pound  of  cotton-seed  oil  to  the 
cotton-seed  meal  appeared  to  increase  the  fat  percentage  in  the  milk  about  four-tenths 
of  one  per  cent,  and  this  increase  was  maintained  during  the  6  weeks  of  the  feeding 
period. 

"(3)  The  substitution  of  Cleveland  flax  meal  for  the  cotton-seed  meal  and  oil 
resulted  in  a  decrease  of  the  fat  in  the  milk  to  about  the  percentage  found  in  the  first 
period,  while  the  nitrogen  percentage  was  increased.  This  change  in  composition 
was  probably  due  to  the  removal  of  the  cotton-seed  oil  from  the  ration,  and  not  to 
the  influence  of  the  flax  meal. 

"(4)  Cotton-seed  meal  with  minimum  oil  caused  no  marke<l  variation  in  the 
chemical  composition  of  the  butter  fat. 

"  (5)  The  addition  of  cotton-seed  oil  to  the  cotton-seed  meal  ration  produced  a 
noticeable  increase  in  the  melting  point  and  iodin  number  of  butter  fat. 

"  (6)  Cotton-seed  meal  with  a  minimum  oil  produced  a  firm  butter. 

"(7)  The  addition  of  cotton-seed  oil,  while  it  increased  the  melting  point  of  the 
butter  fat,  produced  a  softer,  more  yielding  butter  than  that  produced  by  either  the 
cotton-seed  meal  or  the  standard  ration. 

"  (8)  An  excess  of  cotton-seed  oil  in  the  ration  is  likely  to  affect  the  health  of  the 
animal." 

The  production  of  milk  and  butter — variations  in  the  composition  of  but- 
ter, L.  Malpeaux  and  J.  Delaitre  {Ann.  Agron.,  28  {1902),  No.  4,  pp-  209-223). — 
Causes  of  variation  in  the  composition  of  butter  are  discussed  and  experiments  relat- 
ing especially  to  the  influence  of  food  are  reported.  Determinations  were  made  of 
the  volatile  and  fixed  fatty  acids,  saponification  number,  and  the  critical  temperature 
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of  solubility  in  alcohol,  of  butter  made  from  the  inilk  of  cow.*  fed  sugar-l)eet  pulp, 
beets,  brewery  residue,  malt  sprouts,  bran,  and  different  oil  cakes  and  forage  crops. 
Pulp,  l)re\very  residue,  and  black  medic  in  comparison  with  beets  lowered  the  con- 
tent of  volatile  fatty  acids.  During  two  seasons  the  percentage  of  volatile  fatty  acids 
was  lower  when  cows  were  pastured  than  when  fed  green  forage  in  the  stable,  the 
difference  being  considered  largely  due  to  food.  Horse  beans  increased  the  volatile 
fatty  acids,  and  colza,  copra,  linseed  and  cotton-seed  cakes  reduced  the  percentage  in 
the  order  named.  The  establishment  of  a  fixed  limit  for  the  proportion  of  volatile 
fatty  acids  in  butter  is  discussed.  Of  71  determinations  made  by  the  authors  only  1 
showed  a  percentage  less  than  5,  while  the  average  was  6.14.  It  is  pointed  out,  on 
the  other  hand,  that  the  percentage  of  volatile  fatty  acids  in  Dutch  butter  often 
falls  below  5. 

Effects  of  variations  in  the  ripening  and  churning  of  cream  upon  the  but- 
ter produced,  1).  A.  CJiLcrniisT  (Rradijig  Col.,  Agr.  Dept.  Rpt.  I'.iOl,  pp.  47-00). — 
Butter  churned  into  small  grains  and  into  lumps  contained,  respectively,  11.4  and 
12.5  per  cent  of  water.  The  loss  of  fat  in  buttermilk  from  sweet  cream  was  much 
greater  than  in  buttermilk  from  ripened  cream.  Inunersing  butter  in  water  at 
70°  F.  for  15  minutes  and  churning  slightly  increased  the  weight  3  per  cent.  Salting 
butter  in  brine  did  not  increase  the  water  content  over  dry  salting. 

Killing  tubercle  bacillus  in  milk  by  exposure  to  temperatures  under 
100°  C,  E.  Levy  and  H.  Bruns  {fTi/g.  RumhcJuni,  11  {1901),  No.  U,  pp.  069-675).— 
Experiments  were  carried  out  during  wliich  milk  containing  tubercle  bacilli  was 
subjected  for  different  lengths  of  time  to  various  temperatures  under  100°  C.  The 
tubercle  bacilli  were  obtained  from  pathological  tissue  of  bovine  origin.  From  these 
experiments  it  is  concluded  that  when  milk  is  exposed  in  a  water  bath  to  a  tempera- 
ture of  from  65  to  70°  C.  for  a  period  of  from  15  to  25  minutes,  all  bacteria  contained 
in  the  milk  are  destroyed.  This  method  of  sterilization  is  not  recommended  for 
practical  use  in  individual  families,  but  it  is  believed  to  be  practical  for  dairymen. 
It  is  urged  that  care  should  be  taken  to  have  the  milk  and  vessels  in  which  it  is 
contained  heated  to  a  proper  temperature  before  beginning  the  treatment  in  order 
to  be  sure  that  a  sufficient  temperature  is  maintained  during  the  whole  period. 

A  micrococcus  the  thermal  death  limit  of  which  is  76°  C. ,  H.  L.  Russell  and 
E.  G.  Hastings  ( Centbl.  Bakt.  u.  Par.,  2.  Abt.,8{1902),  No.  11,  pp.  339-342,  pi.  1)  .—A 
description  is  given  of  the  micrococcus  used  in  pasteurization  experiments  at  the 
Wiscon.siu  Station  (E.  S.  R.,  13,  p.  986). 

Compilation  of  analyses  of  dairy  products  made  at  Amherst,  Mass. ,  1868- 
1901,  E.  B.  Holland  and  P.  II.  Smith,  Jr.  {Mam(vhwett><  Sin.  Rpt.  1901,  p.  193).— 
Average  analyses  of  3,281  samples  of  milk,  3  of  human  milk,  2  of  colostrum,  358  of 
skim  milk,  31  of  buttermilk,  203  of  cream,  131  of  butter,  and  8  of  cheese. 

Canadian  butter  as  exported,  F.  T.  Siiutt  {Canada  Espt.  Farms  Rpts.  1901,  pp. 
190,  191). — An  analysis  of  one  sample  of  butter  reported  as  adulterated  with  oleo- 
margarine by  the  cu.stoms  analyst  at  Havana  showed  a  fat  content  of  83.15  per  cent, 
Reichert  number  of  27.15,  saponification  equivalent  of  2 '9.3,  and  a  specific  gravity 
of  0.912. 

Butter  and  margarin,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  ser.,  3  {1902),  No.  25, 
pp.  789-791). — Statistics  on  the  production  and  consumption  of  margarin  in  different 
countries. 

Annual  report  of  the  experiment  station  for  cheese  making  at  Lodi,  1901 
{Ann.  R.  Staz.  Spcr.  Cascif.  Lodi,  1901,  pp.  148). — In  addition  to  areportof  thedirector 
on  the  work  of  the  station  during  the  year  and  a  statement  concerning  the  amount  of 
the  different  kinds  of  cheese  produced,  this  includes  articles  on  the  following  sub- 
jects: An  experiment  in  feeding  calves  with  skim  milk;  use  of  separator  skim  milk; 
conferences  on  butter  and  separators  at  the  Lodi  exposition;  researches  and  observa- 
tions on  the  industrial  use  of  casein;  use  of  casein  in  the  clarification  of  wine;  experi- 
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ineiits  oil  the  feeding  value  of  oil  eakes  for  dairy  animals;  new  lacto-den^imeter  for 
the  determination  of  soli<l8  in  milk;  development  of  the  cheese  industry  in  Sardinia. 

Annual  reports  of  the  dairymen's  associations  of  the  Province  of  Ontario, 
1901  (Ontario  Dalrijinenh  Asmc».  liptx.  1901,  pp.  176). — Among  the  subjects  dis- 
cussed and  reported  in  the  proceedings  are  the  following:  Developing  a  Dairy  Herd, 
by  J.  K.  liould;  Dairy  Chemistry,  by  E.  Harcourt;  Creamery  Leaks,  by  J.  W. 
Hart;  Creamery  an(i  Cheese  Factory  Buildings,  by  .J.  A.  Ruddick;  The  Canadian 
Dairy  Industry,  by  S.  Fisher;  Practical  Cheese  ^Making,  by  (i.  G.  Publow;  Bacterial 
Infection  of  Cheese,  by  W.  T.  Connell;  Permanent  Pasture  and  Hay  Mixtures,  by 
J.  Fletcher;  Conditions  Affecting  the  Curing  of  Cheese,  by  L.  L.  Van  Slyke;  Devel- 
oping a  Dairy  Herd,  byH.  H.  Dean;  Silos  and  Silage,  by  H.  H.  Dean;  Cheese  Mak- 
ing, by  G.  G.  Publow;  Cold  Storage  for  Hot  Weather  Cheese,  by  H.  H.  Dean; 
Bitter  31ilk  and  Cheese,  by  F.  C.  Harrison;  Summer  Creameries,  by  A.  Smith;  Con- 
tinuous Pasteurization  of  3Iilk  for  Butter  ^Making,  by  F.  C.  Harrison;  Loss  of  Casein 
and  Fat  by  Washing  Curds,  by  K.  Harcourt;  The  IVIarketing  of  Cheese  and  Butter, 
l)y  A.  Pattidlo;  Judging  Cheese,  by  A.  F.  IVIacLaren;  Transportation,  by  A.  F.  Mac- 
Laren;  and  Judging  Butter,  by  I.  W.  Steinhoff. 

Dairy  legislation,  J.  B.  Lindsey'  {MassachuMis  Sta.  Ept.  1901,  pp.  136-160). — An 
act  to  provide  for  the  protection  of  dairymen  is  given  and  the  work  of  the  station  in 
compliance  with  this  law  is  reported.  Of  5,041  pieces  of  glassware  tested,  291  were 
found  to  be  incorrect. 

Officials,  associations,  and  educational  institutions  connected  with  the 
dairy  interests  of  the  United  States  for  the  year  1902  (  T.  S.  Dipt.  Ai/r.,  Bureau 
i)f  Anhmil  Indndrii  Cut.  36,  pp.  8). 
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Annual  report  of  the  board  of  cattle  commissioners,  A.  Peters,  L.  F.  Her- 
RiCK,  and  C.  A.  Dennen  {Massachusetts  State  Bd.  Cattle  Com.  Ept.  1901,  j)p).  97,  jigs.  3). — 
The  authors  jiresent  a  historical  account  of  tlie  establishment  of  the  work  of  the 
Board  of  Cattle  Commissioners  of  the  Commonwealth  of  Massachusetts.  During  the 
past  year  the  principal  item  of  expense  in  conducting  operations  was  incurred  in 
comliating  tuberculosis.  The  operations  of  the  cattle  commissioners  against  tul)ercu- 
losis  were  as  itsual  along  3  lines:  The  maintenance  of  quarantine  reguTations,  inspect- 
ing animals  and  herds,  and  testing  herds  with  tuberculin  at  the  request  of  owners. 
Detailed  notes  are  given  on  the  number  of  animals  imported  into  the  State  and 
shipped  out  of  the  State  at  different  points,  and  a  tabulai-  statement  is  given  of  the 
number  of  herds  and  animals  inspec;ted  and  the  nund)er  of  animals  found  infected 
with  various  diseases.  During  1901  little  work  was  done  in  the  direction  of  testing 
whole  herds.  Only  5  herds  were  tested,  comprising  75  animals.  Of  these  23  were 
killed.  The  State  still  pays  an  indemnity  for  animals  condemned  for  tuberculosis, 
and  the  expense  is  tlierefore  considerable. 

During  the  year  glanders  has  continuetl  to  prevail  in  many  different  i)arts  of  the 
State.  A  larger  number  (745)  of  cases  were  reported  than  ever  before.  The  disease 
is  controlled  with  comparative  ease  in  small  towns  and  outlying  C(juntry  districts, 
but  in  large  cities,  especially  in  Boston,  much  difficulty  has  Ijeen  experienced  in  pre- 
venting the  spread  of  glanders.  It  has  been  found  that  many  horses  suffering  from 
a  chronic  form  of  the  disease  are  owned  by  express  companies  and  other  organiza- 
tions which  possess  large  numbers  of  horses,  and  healthy  animals  are  thus  contin- 
ually exposed  to  infection.  Of  the  745  animals  which  were  killed  on  account  of 
being  affected  with  glanders  4  wei'e  mules  and  the  rest  were  horses. 

During  the  year  little  trouble  from  blackleg  was  reported  to  the  comnnssion.  A 
peculiar  disease  previously  reported  by  the  commission  as  closely  resembling  black- 
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leg  proved  <>ii  further  mvestigation  to  be  identical  with  blackleg;  the  disease  merely 
existe<l  under  peculiar  conditions,  with  unusual  symptoms. 

A  number  of  cases  of  actinomycosis  were  reported  during  the  year;  4  cases  were 
observed  in  the  udder.  No  cases  of  Texas  fever  were  noticed.  A  few  isolated 
cases  of  rabies  were  reported  from  different  localities.  During  the  year  23  reports  of 
outbreaks  of  hog  diseases  were  received,  and  of  these  cases  12  proved  to  be  hog 
cholera. 

Annual  report  for  1900  of  the  principal  of  the  Royal  "Veterinary  College, 
J.  McFai)ye.\x  {Jour.  Boi/.  Agr.  ,'^oc.  Enrfland,  62  {1901),  pp.  2 lo-^S8).— 'During  the 
year  1900,  577  outbreaks  of  anthrax  were  reported.  As  a  rule  only  2  or  3  cases  of  the 
disease  occurred  in  each  outbreak.  Attention  is  called  to  the  necessity  of  destroying 
the  carcasses  of  animals  dead  of  anthrax  in  order  to  prevent  its  further  spread  among 
susceptible  animals.  During  the  season  a  considerable  increase  in  the  number  of 
cases  of  glanders  was  reported,  there  being  1,865  affected  horses.  AVhile  mallein  is 
freely  used  for  the  detection  of  incipient  cases  of  this  disease,  it  is  stated  that  in 
many  instances  the  mallein  test  is  not  applied  until  cases  of  the  disease  are  observed 
which  may  be  recognized  from  the  clinical  symptoms. 

After  5  years'  complete  freedom  from  foot-and-mouth  disease  it  reappeared  in  1899 
and  spread  to  a  serious  extent,  in  sjjite  of  the  efforts  of  the  board  of  agriculture  to 
stamp  it  out.  A  brief  historical  statement  is  given  of  the  outbreaks  of  this  disease 
in  England  since  1839.  During  the  year  1900,  21  outbreaks  were  reported,  in  which 
266  animals  were  attacked.  The  symptoms  and  course  of  the  disease  in  cattle,  sheep, 
and  pigs  are  discussed.  There  are  a  number  of  diseases  of  sheep  which  resemble 
foot-and-mouth  disease  to  some  extent  and  are  occasionally  mistaken  for  it.  Among 
these  mention  should  be  made  of  foot  rot,  malignant  aphtha,  and  a  disease  which  is 
not  well  known,  and  commonly  called  "orf."  This  disease  attacks  lambs  up  to  a 
year  of  age,  and  rarely  appears  in  adult  sheep.  In  the  course  of  the  disease  lesions 
appear  on  the  face  and  on  the  leg  from  the  hoof  as  far  up  as  the  knee. 

During  the  season  1,940  outbreaks  of  hog  cholera  were  reported.  It  was  observed 
in  this  connection  that  the  extent  of  each  outV>reak  was  less  than  in  previous  years. 

It  appears  that  rabies  was  entirely  eradicated  from  Great  Britain  in  1900,  and  no 
cases  have  subsequently  been  discovered. 

An  account  is  given  of  the  extent  of  disease  from  stomach  worms  in  cattle  and 
sheep.  Experiments  with  thymol  in  the  treatment  of  this  disease  were  unsatisfac- 
tory. The  maximum  quantity  of  thymol  for  each  animal  was  2 J  ozs.  in  5  equal  doses 
covering  a  period  of  25  days,  and  it  is  believed  that  these  were  the  largest  doses 
which  could  ))e  safely  administered.  It  is  suggested  that  the  presence  of  stomach 
worms  is  a  frequent  cause  of  chronic  diarrhea,  and  lias  sometimes  been  mistaken  for 
generalized  tuberculosis. 

The  sheep  botfly  is  not  of  such  connnon  occurrence  in  England  as  to  cause  serious 
trouble.  Occasional  complaints  are  made  of  the  attacks  of  this  insect.  Recom- 
mendations are  made  concerning  methods  for  preventing  trouble  from  this  source. 

While  fowl  cholera  has  been  considered  of  rare  occurrence  in  England,  a  few  out- 
breaks of  the  disease  were  reported  and  investigated.  The  symptoms  of  the  disease 
are  described  and  preventive  measures  recommended. 

Report  of  the  chief  inspector  of  stock,  C.  J.  Valentine  {Bpt.  Mm.  Agr.  South 
Australia,  1900-1901,  pp.  3S-26) .—}iYwi  notes  are  given  on  the  prevalence  of  ticks, 
lice,  fluke  worms,  foot  rot,  and  ophthalmia  among  sheep.  A  number  of  cases  of 
poisoning  are  reported  from  eating  various  plants,  such  as  Lotus  australis  and  Euphorbia 
drummondi.  Among  the  cattle  of  the  colony  42  cases  of  pleuro-pneumonia  were 
observed  and  510  cases  of  tuberculosis  were  reported.  .Brief  notes  are  also  given  on 
actinomycosis  and  cancer  in  cattle.  Notes  are  presented  on  the  sanitary  condition 
of  horses  and  camels  in  the  colonv. 
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Report  of  the  cliief  inspector  of  stock,  P.  K.  (tokdon  (QureiiKlnnd  Ikjd.  Agr. 
Bpt. 1900-1901,  pp.  81-87). — Brief  statistical  notes  on  the  extent  of  various  diseases 
in  Queensland  during  this  season,  on  the  numbers  and  distribution  of  horses,  on 
brands,  and  marsupials.  It  is  reported  that  during  the  season  pleuro-pneumonia 
prevailed  in  a  number  of  localities,  but  not  in  a  very  virulent  form.  Some  loss  from 
ticks  is  reported  and  a  number  of  dips  were  tested  with  reference  to  their  efficiency 
in  destroying  the  ticks. 

Report  of  the  veterinary  service  of  the  minister  of  internal  affairs  for  the 
year  1898  {Otchd  V<t.  Vpmr.  M'ni.  Vnutr.  Thjcl,  St.  Pderi^lturg,  1901,  pp.  ,7fl7).--A 
general  statistical  account  of  the  number  of  domesticated  animals  in  various  jiarls  of 
Russia,  together  with  notes  on  the  extent  of  various  diseases  among  different  kinds 
of  animals.  A  brief  account  is  given  of  the  extent  and  virulence  of  34  infectious  or 
epizootic  diseases.  -  Tables  are  given  showing  the  results  of  tuberculin  and  mallein 
tests  and  of  experiments  in  preventive  inoculation  against  anthrax. 

The  relationship  between  human  and  bovine  tuberculosis,  J.  McFadykan 
{Jimr.  Roil.  A(jr.  Sor.  England,  62  {1901),  pp.  50-57). — The  author  confines  his  dis- 
cussion to  the  question  of  the  identity  of  human  and  bovine  tuberculosis.  Attention 
is  called  to  reports  from  children's  hospitals  in  England,  from  which  it  app>^ars  that 
as  high  as  28  per  cent  of  the  cases  of  tuberculosis  in  children  f)riginated  in  the 
intestines.  Other  arguments  are  presented  to  support  the  belief  in  the  identity  of 
the  disease  in  man  and  animals  and  in  the  possibility  of  its  transmission  from  man 
to  animals  or  from  animals  to  man. 

Transmission  of  tuberculosis  through  meat  and  milk,  J.  J.  Repp  [Reprint 
from  Arner.  Med.,  2  {1901),  Nos.  17,  18,  pp.  22).— The  author  presents  a  brief  review 
of  the  question  concerning  the  identity  of  human  and  bovine  tuberculosis.  From 
the  evidence  obtainable  from  previous  experiments  of  various  authors  it  is  argued 
tliat  tuberculosis  may  be  transmitted  from  cattle  to  man,  either  in  the  meat  or  milk 
of  tuberculous  animals.  Special  attention  is  given  to  the  consideration  of  the  argu- 
ments which  are  opposed  to  the  conclusions  of  Koch  regarding  this  matter. 

Certificate  of  health,  H.  Lermat  {Jour.  Agricole  [Pan'.s],  12  {1901),  No.  I4I,  I'p. 
203-212). — Statistical  notes  are  given  on  the  prevalence  of  tuberculosis  of  man  and 
its  relationship  to  the  same  disease  among  cattle.  Copies  of  regulations  for  the  inspec- 
tion of  milk  and  dairies  in  Nice  are  given.  While  it  is  recognized  that  the  milk  of 
cows  which  react  to  tuberculin  does  not  necessarily  contain  the  tubercle  bacillus,  it 
is  highly  desiral)le  that  all  precautions  be  taken  in  order  to  prevent  the  transmission 
of  the  bacilli  in  the  milk  and  meat  of  tuberculous  cattle. 

The  infectiousness  of  milk  of  tuberculous  cows.  Bacteriological  diagro- 
sis  and  practical  value  of  tuberculin  in  the  extermination  of  bovine  tuber- 
culosis, Lydia  Rabinowitsch  {Ztschr.  Hyg.  u.  Infectionskranlc.,  37  {1901),  No.  3,  pp. 
439-448). — A  critical  review  of  the  literature  on  this  subject  is  given  as  a  basis  for  a 
discussion  of  the  practical  value  of  tuberculin  and  bacteriological  study  of  milk  in 
the  externunation  of  tuberculosis.  The  author  believes  that  without  the  use  of 
tul)erculin  it  would  be  impossible  to  exterminate  tuberculosis  in  cattle.  By  thor- 
oughly applying  the  tuberculin  test,  all  animals  which  are  infected  become  known 
and  may  be  separated  from  the  rest  of  the  herd.  A  study  of  the  milk  may  then  be 
made  among  the  reacting  animals  to  determine  at  what  time  the  milk  becomes  infec- 
tious. For  this  purpose  it  is  necessary  to  inoculate  guinea  pigs  with  the  milk  of  sus- 
pected animals. 

Further  investigations  concerning  tubercle  bacilli  in  the  milk  of  cows 
which  have  simply  reacted  to  tuberculin  but  do  not  show  clinical  symptoms 
of  tuberculosis,  R.  Ostertag  {Ztschr.  Fleischu.  Milchhyg.,  12  {1901),  Nos.  l,pp.  1-5; 
..',  pp.  72-76;  12  {1902),  No.  4,  pp.  109-113). — The  author  undertook  an  extensive 
investigation  of  the  question  con<'erning  the  presence  of  tubercle  bacilli  in  the  milk 
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of  cows  in  which  tuberculosis!  could  not  be  recognized  by  clinical  symptoms,  although 
the  animals  reacted  to  the  disease.  The  experiments  involved  the  selection  of  10 
cows  all  of  which  reacted  to  tuberculin,  inoculation  and  feeding  experiments  with 
the  milk  of  these  cows,  and  subsequent  post-mortem  examination  of  all  of  the  cows. 
Microscopic  examinat^'on  and  inoculation  experiments  with  the  milk  in  guinea  pigs 
failed  to  show  a  single  instance  in  which  tubercle  bacilli  were  present.  A  number  of 
inoculation  experiments  were  made  on  guinea  pigs,  but  none  of  the  animals  devel- 
oped any  symptoms  of  the  disease  or  showed  evidence  of  being  infected  when  a  micro- 
scopic examination  wa^  made  post-mortem.  Feeding  experiments  with  the  milk  of 
these  cows  were  undertaken  upon  guinea  pigs,  pigs,  and  calves.  The  general  result 
of  the  feeding  experiments  substantiated  that  which  was  previously  obtained  by  the 
author  in  similar  experiments.  It  was  shown  that  the  milk  of  cows  which  simply 
reacted  to  tuberculin  does  not  contain  tubercle  bacilli.  This  was  proved  by  micro- 
scopic examination  and  by  inoculation  and  feeding  experiments  with  guinea  pigs. 
Further  proof  was  obtained  by  feeding  calves  and  pigs.  In  these  experiments  it  was 
found  that  calves  and  pigs  could  be  fed  for  weeks  or  even  months  upon  the  milk  of 
such  cows  without  becoming  infected.  The  author  recognizes  that  for  the  ])revention 
of  further  spread  of  tuberculos  s  the  most  important  measure  is  the  extermination  of 
mammary  tuberculosis  and  cases  which  may  be  recognized  ly  external  symptoms. 

Influence  of  antituberculous  serum  on  the  virulence  of  the  tubercle  bacillus, 
F.  Akloix(;  [Cornpt.  Rend.  So<:  B'loJ.  J'urls,  .i.l  {1901),  Xo.  ^''},  p}>.  7Sl-7So).— Two 
series  of  experiments  were  conducted  on  guinea  pigs  and  rabbits.  Guinea  pigs  which 
were  inoculated  hypodermically  with  2  drops  of  an  emulsion  of  tubercle  bacilli,  grown 
on  potato,  were  killed  and  examined  for  the  purpose  of  determining  the  extent  of 
infection.  Other  guinea  pigs  were  ino  ulated  at  the  same  time  with  2  drops  of 
enmlsiou  of  tul)erc-le  liacilli  in  an  antitulierculous  serum.  The  development  of  the 
disease  was  more  rapid  and  more  extensive  in  animals  which  received  the  antituber- 
culous serum  than  in  those  Avhich  were  inoculated  simply  with  tubercle  bacillus. 
Similar  experiments  were  made  on  rabbits  with  similar  results  It  is  concluded  that 
antituberculous  serum  increases  the  virulence  of  the  tubercle  bacillus  and  favors  the 
generalization  of  infection. 

The  favoring  action  of  antituberculous  serum  toward  infection  by  the 
tubercle  bacillus  in  homogenous  liquid  cultures,  F.  Arloing  ( Compt.  Rend.  Soc. 
Biol.  Paris,  53  {1901),  No.  84,  pp.  950,  951). — Continuing  the  above  work,  experiments 
were  made  with  tubercle  bacillus  grown  on  various  other  media.  Rabbits  were 
inoculated  w^th  a  mixture  of  cultures  of  tubercle  bacillus  and  an  antituberculous 
serum  in  the  peritoneum.  Similar  inoculations  were  made  in  the  pleura  of  rabbits. 
All  the  ral)bits  which  were  inoculated  with  mixtures  of  pure  cultures  and  antituber- 
culous serum  showed  the  development  of  a  generalized  infection  of  tuberculosis. 
Some  of  them  died  and  others  were  killed  and  examined  after  death  for  the  purpose 
of  determining  the  extent  of  the  disease.  As  a  result  of  post-mortem  examinations 
it  was  found  that  the  antituberculous  serum  favored  peritoneal  infection  from  pure 
cultures  of  tubercle  bacillus.  It  is  concluded  that  this  serum  increases  the  virulence 
of  the  tubercle  bacillus,  whether  inoculated  intrai)eritoneally  or  hypodermically. 

The  value  and  significance  of  the  Arloing-Courmont  serum  reaction, 
especially  in  reference  to  the  early  recognition  of  tuberculosis,  j\I.  Beck 
and  Lydia  Eabinowitsch  {Ztschr.  Ili/g.  ".  Infectionskrank.,  87  {1901),  No.  2,  p>p.  205- 
224). — Since  1898  a  number  of  articles  have  been  published  by  Arloing  and  Cour- 
mont  in  whit^h  experiments  were  reported  indicating  that  cultures  of  the  tubercle 
bacillus  could  be  brought  to  agglutination  by  means  of  the  blood  serum  of  tubercu- 
ous  animals.  The  authors  undertook  an  investigation  of  this  subject  and  the  results 
of  their  studies  are  reported  in  detail  in  tabular  form.  The  experimental  animals 
included  78  cattle,  of  w^hich  19  were  nontuberculous.  Among  the  19  healthy  cattle 
the  serum  reaction  was  negative  in  only  1  case;  in  2  cases  it  appeared  to  develop  in 
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a  proportion  of  1:5;  positive  in  -4  cases  iu  the  same  proportion;  in  4  cases  in  a  pro- 
portion of  1:10;  in  3  cases  in  a  proportion  of  1:20;  in  4  cases  in  a  proportion  of  1:30 ; 
and  in  1  case  in  a  proportion  of  1 :  40.  The  serum  reaction  in  the  tuberculous  cattle 
was  equally  irregular  and  unsatisfactory,  being  negative  in  some  cases  and  positive 
in  others,  without  any  apparent  explanation  for  the  irregular  results.  From  these 
investigations  the  authors  conclude  that  the  method  of  serum  reaction  is  of  little 
value  in  diagnosing  tuberculosis  among  cattle;  that  a  positive  reaction  does  not 
necessarily  indicate  the  presence  of  tuberculosis;  and  a  negative  reaction  does  not 
necessarily  mean  that  the  animal  is  free  from  the  disease. 

Actinomycosis,  W.  Silberschmidt  {Ztsdtr.  Hyg.  u.  Infcdionskrank.,  S7  {1901), 
No.  3,  pp.  343-380,  pis.  3). — A  study  was  made  of  the  pathogenic  organisms  con- 
cerned in  a  number  of  cases  of  actinomycosis  in  man  and  cattle.  Inoculation  exper- 
iments were  made  with  purulent  material  obtained  from  human  and  bovine  cases 
of  actinomycosis  and  bacteriological  studies  were  made  of  the  organism  obtained 
from  pure  cultures  from  these  substances.  In  the  inoculation  experiments  with 
actinomycotic  material  of  human  origin,  rabbits  and  guinea  pigs  proved  to  be  almost 
but  not  quite  resistant.  Similar  results  were  obtained  from  inoculating  these  animals 
with  material  of  bovine  origin.  In  all,  8  forms  of  micro-organisms  were  obtained 
from  the  cases  of  actinomycosis  which  were  studied.  None  of  these  forms  cor- 
responded in  their  morphological  characters  with  the  organism  described  by  Bostrom 
as  the  only  cause  of  actinomycosis  in  man  and  animals.  The  author  concludes  that 
the  assumption  that  actinomycosis  is  a  specific  disease  caused  by  a  single  parasitic 
fungus  is  incorrect.  Typical  symptoms  of  the  disease  may  be  produced  by  a  number 
of  different  micro-organisms.  The  direct  microscopic  investigation  of  the  actinomy- 
cotic tumors  does  not  suffice  for  making  a  certain  diagnosis  of  the  disease.  In  order 
to  identify  the  micro-organisms  it  is  necessary  to  make  pure  cultures.  Nearly  all  of 
the  micro-organisms  which  were  found  in  cases  of  actinomycosis  in  man  and  animals 
are  considered  by  the  author  as  belonging  to  the  group  Actinomyces. 

Germination  of  anthrax  spores,  R.  Weil  {Arch.  Hyg.,  30  {1901),  No.  3,  pp. 
20o-:'29). — The  general  problem  of  the  biology  of  the  anthrax  bacillus  was  investi- 
gated with  special  reference  to  spore  germination.  It  was  found  that  when  material 
containing  anthrax  spores  was  subjected  to  favorable  conditions  for  germination,  the 
majority  of  the  spores  germinated  within  a  fairly  constant  period,  depending  upon 
the  temperature.  It  was  impossible,  however,  to  find  a  time  at  which  no  spores  were 
present  in  the  material,  and  it  is  therefore  considered  impossible  to  free  such  mate- 
rial from  spores  by  the  method  of  fractional  sterilization.  New  spore  formation  took 
place  before  the  old  spores  had  all  germinated.  "When  large  masses  of  spores  were 
brought  to  the  point  of  germination  at  an  optimum  temperature,  it  was  found  that 
only  a  small  number  of  them  germinated,  multiplied,  and  produced  new  spores.  It 
was  impossible  to  determine  the  cause  of  this  failure  of  the  majority  of  spores  to 
reproduce  themselves.  The  germination  of  a  greater  number  of  anthrax  spores 
which  were  able  to  develop  normally  took  place  as  a  rule  after  8,  16,  and  70  hours, 
at  temperatures  of  37,  24,  and  18°  C.  respectively.  In  a  few  cases  germination  of 
spores  took  place  at  0°  C.  The  formation  of  new  spores  occurred  after  21,  23,  48, 
and  96  hours,  at  temperatures  of  37,  29,  24,  and  18°  C.  respectively.  The  germi- 
nation of  anthrax  spores  was  strongly  influenced  by  weak  solutions  of  various  chem- 
ical reagents.  A  brief  exposure  to  1  per  cent  chloroform,  1.5  per  cent  aqueous  solu- 
tion of  carbolic  acid,  or  1  per  cent  solution  of  formalin,  destroyed  the  germinating 
power  of  all  spores. 

Demonstration  of  anthrax  bacilli,  C.  Feaenkel  {Hyg.  PMndschau,  11  {1901), 
No.  13,  pp.  633-635). — A  report  is  given  on  the  method  adopted  by  the  author  for 
identifying  the  bacillus  of  anthrax  in  5  suspected  cases,  of  which  3  were  in 
man,  1  in  a  cow,  and  1  in  a  horse.  A  microscopic  examination  of  pathological 
tissue  in  stained  and  unstained  conditions  failed  to  give  a  certain  diagnosis.     Cul- 
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tures  of  the  material  were  then  made  on  gelatin  and  agar  media  and  inoculation 
experiments  were  tried  on  guinea  pigs  and  mice.  In  the  material  of  bovine  origin 
a  demonstration  of  anthrax  bacillus  was  secured,  both  through  cultures  and  through 
inoculation  experiments.  In  the  material  of  human  origin  the  demonstration  was 
successful  only  in  the  inoculation  experiments  in  the  mouse.  In  the  other  cases, 
where  material  came  from  man  and  from  the  horse,  inoculation  experiments  gave 
negative  results,  while  anthrax  colonies  developed  upon  tlie  culture  media.  The 
author  concludes  from  his  experiments  that  it  is  desirable  to  use  both  the  culture 
and  inoculation  methods  for  demonstrating  the  anthrax  bacillus,  and  that  in  some 
cases  the  inoculation  method  is  the  more  sensitive  test,  while  in  others  the  culture 
method  is  the  better. 

The  relation  of  the  g-ermicidal  power  of  rabbit  serum,  to  anthrax  infection, 
M.  Wilde  [Ztschr.  IL/r/.  u.  Iitfedionskrank.,  37  (1901),  No.  3,  pp.  476-496).— As  the 
result  of  experiments  on  this  subject  the  author  concludes  that  anthrax  bacilli 
first  ai^pear  in  the  blood  during  the  crisis  of  the  disease.  At  this  time,  while  anthrax 
bacilli  can  be  readily  demonstrated  in  large  numbers  in  the  blood,  the  germicidal 
power  of  the  blood  is  either  entirely  lost  or  rapidly  disappearing.  Besides  alexins, 
there  exists  in  the  blood  of  most  rabbits  another  body,  which  is  antagonistic  only  to 
the  anthrax  bacillus  and  which  is  not  destroyed  by  heating  for  one-half  hour  at  a 
temperature  of  57°  C,  but  requires  for  its  destruction  an  exposure  to  that  tempera- 
ture for  a  period  of  24  hours. 

Epizootic  or  contagious  abortion,  J.  ^NIcFadyeax  [Jour.  Roy.  Agr.  Soc.  Eiu/land, 
62  {1901),  pp.  96-112). — A  general  discussion  is  given  to  the  various  conditions  which 
may  bring  about  abortion,  but  especial  attention  is  given  to  the  contagious  form. 
The  means  of  dissemination  of  the  disease  are  Iniefly  mentioned  and  an  account  is 
given  of  some  experiments  conducted  in  England  on  this  subject.  The  disease  is  of 
most  frequent  occurrence  in  cows,  but  may  become  more  or  less  serious  in  mares  and 
ewes.  Strict  measures  are  necessary  in  order  to  prevent  the  spread  of  the  disease 
when  once  it  has  become  introduced  in  herds  of  cattle,  horses,  or  sheep.  The  use  of 
disinfectants  in  such  cases  is  recommended. 

Treatment  of  contagious  mammitis  in  cows,  E.  Zschokke  {Jovr.  Agricole 
[Paris'],  13  [1901),  No.  141,  pp.  212-214). — After  an  extended  investigation  of  the 
symptoms  and  pathological  anatomy  of  this  disease  the  author  calls  attention  to  the 
great  variation  in  symptoms  and  consequent  difficulty  in  reaching  a  reliable  diagnosis 
in  a  large  number  of  cases.  The  experience  of  the  author  in  artificial  treatment  of 
the  disease  was  not  very  satisfactory,  and  it  is  urged  that  where  only  one  quarter  of 
the  udder  is  affected,  this  part  should  not  be  milked  after  the  disease  has  developed 
far  enough  to  be  recognized.  By  milking  the  affected  quarter  great  danger  is  pre- 
sented of  transmitting  the  infection  to  other  parts  of  the  udder.  In  a  large  propor- 
tion of  cases  recovery  takes  place,  whether  artificial  treatment  is  applied  or  not,  but 
in  cases  of  sijontaneous  recovery,  as  well  as  in  those  which  are  treated,  the  part  of 
the  udder  which  is  affected  is  likely  to  become  nonfunctional.  In  a  large  i^roi^ortion 
of  cases,  therefore,  all  that  can  be  done  is  to  prevent  the  spread  of  the  disease  to  other 
parts  of  the  udder. 

Mortality  among  calves  in  Munster,  E.  Nocard  [Dept.  Agr.  and  Tech.  Tnsfr. 
Ireland,  Bid.  1, 1901,  iip.  11.5). — This  bulletin  contains  a  rei)ort  by  Professor  Xocard  in 
French,  with  a  translation  into  English,  upon  the  subject  of  "white  scour"  and 
"lung  disease"  among  calves  in  Ireland.  The  bulletin  also  contains  observations 
made  by  A.  E.  Mettam  and  T.  Wade  on  the  same  subject.  During  these  researches 
it  was  shown  that  "white  scour"  and  "lung  disease"  in  calves  are  different  symp- 
toms of  one  and  the  same  disease.  The  disease  is  caused  by  a  specific  micro-organism 
belonging  to  the  genus  Pasteurella  and  identical  with  that  which  causes  farcinous 
lymphangitis  in  horses  and  caseous  broncho-pneumonia  in  sheep.  The  micro-organ- 
ism gains  an  entrance  to  calves  at  the  time  of  birth  through  the  umbilicus,  and  the 
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proper  treatmentof  the  disease  should  be  of  a  prophylactic  nature  and  suould  be 
largely  confined  to  sterilization  of  the  umbilical  cord  and  to  disinfection  of  stables  in 
which  the  disease  has  occurred.  The  symptoms  of  "white  scour"  usually  appear 
within  a  day  or  two  after  birth  while  those  of  "lung  disease"  occur  considerably 
later.  It  had  already  been  observed  by  stockmen,  however,  that  this  particular  form 
of  lung  disease  occurred  only  in  localities  where  "white  scour"  was  prevalent.  The 
experiments  of  the  authors  showed  conclusively  that  the  two  diseases  are  identical. 

Malaria  of  cattle  in  Germany,  E.  Jackschath  {Centhl.  Bakt.  u.  Par.,  1.  Abt.,  ^9 
(1901),  Xo.  14,  )ip-  585-589,  fig.  1). — A  report  is  given  on  the  results  of  observations 
upon  200  cases  of  this  disease  in  cattle.  It  is  noted  that  the  disease  closely  resembles 
Texas  fever,  but  is  apparently  somewhat  different.  Cattle  which  are  native  to  per- 
manently infected  localities  become  immune  to  the  disease,  while  cattle  which  are 
imported  from  other  localities  are  subject  to  acute  or  chronic  attacks  of  malaria.  The 
symptoms  of  the  disease  are  similar  to  those  of  Texas  fever  and  include  a  high  fever, 
followed  by  a  period  of  stupor,  and  accompanied  with,  a  destruction  of  red  blood  cor- 
puscles. Death  seems  to  be  due  to  a  general  antemia  and  obstructions  to  the  circula- 
tion of  the  blood  in  the  small  blood  vessels  caused  by  dissolution  of  organic  material. 
The  author  believes  that  the  disease  is  carried  from  animal  to  animal  by  a  common 
species  of  cattle  tick,  Ixodes  reticulatus. 

Description  and  treatment  of  scabies  in  cattle,  E.  W.  Hickmax  (  V.  S.  Dept. 
Agr.,  Bureau  of  Animal  Ltdustry  Bui.  40,  pp.  23,  figs.  15). — Scabies  of  cattle  is  widely 
distributed  on  the  ranges  of  the  West  and  Northwest.  The  disease  is  known  as 
range  itch,  cattle  itch,  and  cattle  mange  or  scabies,  the  latter  being  most  correct. 
Two  forms  of  the  disease  occur,  one  being  caused  by  Psoropies  communis  var.  bovis. 
This  form  is  more  frequent  on  the  sides  of  the  neck  and  shoulders,  at  the  base  of  the 
horns,  and  root  of  the  tail.  It  may  spread  to  the  back  and  sides  and  cover  nearly  all 
parts  of  the  body.  When  generally  distributed  over  the  skin  it  may  in  some  cases 
prove  fatal.  The  mites  were  found  to  remain  alive  and  active  for  8  to  11  days  when 
kept  in  a  glass  bottle  at  the  temperature  of  living  rooms.  Exposure  to  dry  sunlight, 
however,  killed  the  majority  of  the  mites  Avithin  a  few  hours.  The  disease  does  not 
usually  attack  cattle  in  good  condition,  especially  not  after  they  reach  3  years  of  age. 
The  animals  which  are  most  affected  are  calves,  yearlings,  2-year-olds,  and  those 
that  are  in  poor  condition. 

The  other  form  of  scabies  is  due  to  Choriopfes  symhiotes  var.  bovis.  This  form 
remains  localized  in  the  depressions  of  the  back  and  at  the  base  of  the  tail.  It  is  not 
readily  contagious,  and  yields  promptly  to  treatment.  The  first-named  species  is 
distinguished  by  its  relatively  larger  size.  Notes  are  given  on  the  life  history  of  this 
sjiecies.  The  second-named  species  lives  especially  on  the  surface  of  the  skin  of  the 
extremities,  under  epidermic  scabs.  Sarcoptic  mange  is  more  serious  than  either  of 
the  forms  already  mentioned,  but  is  not  common  in  cattle.  This  form  of  mange  is 
transmissible  from  one  species  of  animal  to  another.  The  period  of  incubation  of 
cattle  mange  varies  according  to  conditions,  from  15  days  to  from  4  to  6  weeks. 

It  is  important  that  corrals,  sheds,  and  buildings  in  which  infected  animals  have 
been  should  be  thoroughly  disinfected.  Extensive  dipping  experiments  have  been 
made  in  North  Dakota,  and  some  of  the  details  of  these  experiments,  with  drawings 
of  the  dipping  vats  used,  were  furnished  by  R.  H.  Treacy.  The  dipping  material 
which  was  used  was  that  known  as  South  African  official  lime  and  sulphur  dip,  and 
contained  21  lbs.  flowers  of  sulphur,  161  lbs.  unslaked  lime,  and  100  gal.  water.  A 
second  dipping  should  be  administered  a  few  weeks  after  the  first  in  order  to  destroy 
the  mites  which  may  have  survived  the  first  treatment.  Several  thousand  cattle 
which  had  been  dipped  were  carefully  inspected  without  finding  any  evidence  of 
scabies  on  them.  The  dipping  liquid  should  be  kept  at  a  temperature  of  102°  to  110° 
F.,  and  cattle  should  be  kept  in  the  liquid  for  2  minutes.  The  size  and  cost  of  dip- 
ping vats  will  depend  upon  the  number  of  animals  which  are  to  be  dipped.     A  suit- 
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able  dipping  plant  for  a  few  farmers  may  be  liuild  for  $150,  while  a  swimming  tank 
costs  $350  or  more.  A  detailed  description  with  illustrations  is  given  of  a  large  and 
a  small  dipping  vat  for  this  purpose. 

Scabies  in  cattle,  K.  W.  Hickman  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  153,  pp.  24, 
figs.  15). — A  popular  edition  of  the  preceding  bulletin. 

Foot-and-mouth,  disease,  with  an  account  of  the  outbreak  in  Suflfolk  dur- 
ing 1901,  E.J.  Cheney  (^grr.  Students'  Gaz.,  n.  ser.,  10  {1901),  No.  5,  pp.  135-UO).— 
A  brief  general  account  of  this  disease  is  presented,  with  special  reference  to  an  out- 
break in  Suffolk.  The  first  case  in  this  outbreak  was  reported  on  January  26,  in  a  herd 
of  cows,  and  40  of  the  animals  had  to  be  slaughtered.  Further  outbreaks  occurred  at 
intervals  for  the  next  .3  months.  All  cases  of  this  disease  were  within  a  radius  of  5 
miles.     The  origin  of  the  infection  in  the  first  case  was  not  determined. 

Treatment  for  foot  rot,  J.  Cotton  {Agr.  Gaz.  Neiu  South  Wales,  12  {1901),  No.  2, 
p.  1394)- — As  a  remedy  for  foot  rot  in  sheep  the  author  recommends  a  mixture  con- 
taining \  lb.  copper  suljihate,  ^  lb.  common  salt,  and  1  qt.  of  water.  The  mixture  is 
to  be  boiled  for  about  10  minutes  in  order  to  dissolve  the  copper  sulphate. 

Bots  in  sheep,  J.  D.  Stewart  {Agr.  Gaz.  Netv  South  Wales,  12  {1901),  No.  12, pp. 
1542, 1543,  pi.  1) . — The  sheep  bot  fly  is  of  comparatively  rare  occurrence  in  New  South 
Wales.  The  symptoms  of  the  disease  are  given  from  cases  observed  by  the  author 
and  the  insect  which  causes  the  trouble  is  described  in  all  its  stages.  The  usual 
remedies  for  the  disease  are  recommended. 

Immunization  against  swine  plague  and  hog  cholera  by  means  of  immune 
proteidin,  H.  Greither  {Inaug.  Diss.  Vidr.  Bern,  1901,  pp.  16). — The  author 
attempted  to  apply  in  the  treatment  of  swine  plague  and  hog  cholera  the  method 
proposed  by  Emmerich  and  Low,  according  to  which  immune  enzyms  are  applied  in 
checking  the  development  of  contagious  diseases.  It  was  found  that  a  bacteriolytic 
enzym  was  formed  in  fluid  cultures  of  swine-plague  bacteria  and  in  experiments  with 
this  disease  inoculation  with  this  enzym  had  the  effect  of  checking  the  disease.  Sim- 
ilar experiments  with  hog  cholera  were  not  so  encouraging.  It  was  found  during 
these  experiments  that  hog-cholera  bacteria  in  bouillon  cultures  containing  nitrates 
formed  large  quantities  of  nitric  acid  within  a  short  period.  It  is  suggested  that  this 
effect  might  also  l)e  produced  in  the  intestines  of  hogs  suffering  from  hog  cholera,  and 
it  is  therefore  recommended  that  no  food  containing  nitrates  be  given  during  the 
prevalence  of  this  disease. 

Pulmonary  antisepsis  in  infectious  pneumonia  of  horses,  Pruneau  {Rec.  Med. 
Vet.,  Paris,  8.  ser.,  8  {1901),  No.  5,  pp.  145-155) . — The  author  discusses  the  action  and 
effectiveness  of  various  antiseptics  which  are  suitable  to  be  applied  in  the  way  of 
intratracheal  injections.  The  following  formula  was  used  in  experimental  treatment 
of  the  disease:  Eucalyptol  5  gm.,  guaiacol  5,  menthol  5,  essence  of  thyme  10, 
essence  of  wintergreen  10,  essence  of  cinnamon  10,  essence  of  turpentine  30,  iodoform 
10,  pure  sterilized  olive  oil  150.  The  chemical  action  of  this  mixture  brings  about  a 
disinfection  of  the  respiratory  passages,  drying  of  the  mucous  surfaces,  cessation  of 
cough,  and  a  more  rajsid  absorption  of  medicinal  substances  by  the  pulmonary  mucous 
surfaces.  The  mixture  was  injected  into  the  trachea  by  the  ordinary  method  in  doses 
of  20  cc.  Experiments  on  9  horses  indicated  that  this  mixture  checks  the  develop- 
ment of  the  pathogenic  micro-organisms  to  such  an  extent  that  the  chances  of  a  rapid 
and  complete  recovery  are  much  increased. 

Emergency  report  on  surra,  D.  E.  Salmon,  C.  W.  Stiles,  and  A.  Hassall  (  V.  S. 
Dept.  Agr.,  Bureau  of  Animal  Industry  Bid.  42,  pp.  162,  pis.  33,  figs.  79). — This  report 
Avas  prepared  by  the  authors  in  response  to  a  request  from  the  War  Department  for 
information  concerning  surra.  The  disease  recently  began  to  attract  attention  in  the 
Philippines,  where  it  affects  horses,  mules,  and  caribao.  The  present  report  is  com. 
piled  from  the  literature  of  the  subject,  especially  from  the  works  of  A.  Lingard,  G. ' 
Evans,  et  al.     The  report  includes  a  discussion  of  all  the  principal  problems  connected 
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with  surra,  including  etiology,  means  of  infection,  patliology,  course  of  the  disease, 
treatment  and  preventive  measures.  Notes  are  also  given  on  the  tsetse-fiy  disease, 
mal  de  caderas,  and  the  trypanosoma  disease  in  rats  and  bandicoots.  A  bibliography 
of  the  literature  on  this  subject  occupies  pages  131-148. 

Cytological  modification  of  the  parasitized  animal  cell,  P.  Dormoy  {BuI.  Sor. 
Sci.  Xancy,  3.  ><er.,  J  (1901),  Xo.  2,  j>p.  GS-7..'). — Different  conditions  have  been  found 
by  different  authors  in  work  on  the  problem  of  the  effect  of  parasitism  in  animal 
cells.  In  some  cases  the  presence  of  the  parasite  causes  great  changes,  hypertrophy, 
and  degeneration;  in  others,  the  jiarasite  appears  to  remain  in  the  cell  without  caus- 
ing any  recognizable  disturbance.  The  differences  in  the  conclusions  deduced  from 
this  stud}'  by  different  authors  probably  depend  on  differences  in  conditions  under 
which  the  studies  were  made.  In  the  author's  investigations  special  attention  was 
given  to  the  study  of  Karyophagus  aalamcmdrse.  It  was  found  that  parasitized  cells 
were  not  modified,  that  the  cytoplasm  did  not  differ  from  that  of  unparasitized  cells, 
and  that  no  hypertrophy  took  place  in  the  nucleus.  In  some  cases  it  is  believed 
that  as  soon  as  cells  become  parasitized  they  begin  the  secretion  of  a  digestive  enzym, 
and  that  the  parasitic  organism  antagonizes  this  suV)stance  to  a  greater  or  less  extent 
by  the  secretion  of  a  substance  which  has  a  tendency  to  neutralize  the  enzyms. 

Notes  on  parasites,  M.  G.  Tartakovski  [Arch.  Vet.  Xauk,St.  Petersburg,  31  {1901), 
Xo.  11,  pp.  1043-1049). — The  author  discusses  the  occurrence  of  surra  in  gray  rats. 
Ti-ypanosoma  leuisi  was  found  in  the  blood  3fus  decumanus  and  M.  sylvaticus.  Notes 
are  given  on  the  occurrence  of  Trichosoma  tenuissimum  and  Filaria  clava  in  pigeons. 
Species  of  lung  worm  were  found  causing  serious  disease  among  rabbits  ( Lepus  vara- 
bilis  and  L.  limidus).  The  species  of  lung  worm  chiefly  concerned  in  causing  infesta- 
tion among  rabbits  is  Strongyhix  coiiimutatux. 

The  method  of  adhesion  of  certain  parasitic  nematodes  to  the  intestinal 
walls  of  mammals,  A.  Rizzo  {Atti  E.  Accad.  Lincei.  Rend.  CI.  Set.  Fis.  Mat.  e  Xat., 
3.  .m:,  10  [1901),  I,  Xo.  8,  pp.  309-317,  Jigs.  5).— The  author  studied  the  mode  of 
attachment  of  a  number  of  species  of  nematode  worms  to  the  intestines  of  mammals, 
and  also  the  effect  produced  by  the  presence  of  these  parasites  in  the  alimentary 
tract.  The  species  upon  which  most  work  was  done  were  Sderostomum  teiracanthum 
and  Trichocephcdus  affinis.  A  description  is  given  of  the  organs  by  means  of  which 
the  worms  secure  their  hold  upon  the  wall  of  the  intestines,  and  anatomical  details 
are  presented  concerning  the  ])athological  effects  of  the  irritation  set  up  by  the 
presence  of  the  worm. 

The  button  disease  of  chickens  [Jour.  Agr.  Trop.,  1  {1901),  Xo.  6,  pp.  173-174; 
repriid  from  Bui.  VnuDi  Agr.,  Odedon.,  1901,  Oct.  20). — In  the  tropical  countries  a 
disease  of  young  chickens  characterized  by  the  appearance  of  button-like  tubercles 
at  the  angle  of  the  mouth  is  comparatively  frequent.  This  disease  is  due  to  a  para- 
sitic fungus  and  is  considered  a  kind  of  aspergillosis.  The  parasitic  fungus  is  nor- 
mally present  in  the  soil  and  on  various  grains,  especially  rice.  In  preventing  the 
disease  it  is  recommended  that  all  rice  should  be  disinfected  before  being  fed  to 
young  chickens.  As  a  treatment  for  the  button  disease  it  is  recommended  that  the 
tubercle  be  removed  and  that  the  raw  surface  thus  exjiosed  Ije  painted  with  tincture 
of  iudin.  In  all  cases  in  which  this  treatment  was  applied  in  the  early  stages  of  the 
disease  comjilete  recover}^  was  brought  about. 

Vaccination  and  serum  therapy  in  roup,  C.  Ctuerin  {Ann.  Inst.  Pasteur,  15 
{1901),  Xo.  12,  j)p.  941-952). — An  organism  was  isolated  from  chronic  cases  of  roup 
in  chickens  and  was  found  to  be  of  slight  and  variable  virulence.  Taken  from  the 
first  culture  it  would  kill  pigeons  or  chickens,  but  would  produce  no  disturbance 
when  inoculated  in  large  doses  from  the  second  culture.  In  order  to  increase  the 
virulence  of  the  organism  for  experimental  purposes,  it  was  repeatedly  inoculated 
into  the  lower  eyelid  of  pigeons,  and  after  several  generations  the  virulence  was 
found  to  be  much  increased.     After  passing  twelve  times  through  pigeons  in  this 
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manner  it  was  of  sufficient  virulence,  in  doses  of  ^  cc,  to  kill  pigeons  in  18  hours 
when  inoculated  in  the  conjunctiva  of  the  eyelid.  Still  further  operations  of  this 
sort  rendered  the  organism  of  sufficient  virulence  to  kill  rabbits,  chickens,  and  other 
small  experimental  animals.  Notes  are  given  on  the  pathological  changes  produced 
by  inoculations  of  the  organisms.  During  these  experiments  the  same  symptoms 
were  produced  as  those  observed  in  cases  of  natural  infection.  It  was  found  possible 
to  vaccinate  chickens  against  roup  by  means  of  2  injections.  The  first  injection  was 
made  with  a  virulent  culture  24  hours  old  in  bouillon  after  heating  to  a  temperature 
of  55"  C.  for  1  hour.  The  organism  is  killed  by  this  process.  The  second  injection 
should  follow  12  hours  after  the  first,  and  should  be  made  with  a  virulent  culture  of 
the  same  age,  exposed  for  1  hour  to  a  temperature  of  50°  C.  Both  injections  are 
made  in  doses  of  i  cc.  Within  from  12  to  15  hours  after  the  second  inoculation  the 
animal  possesses  complete  resisting  power  to  fatal  doses  of  the  virulent  organism. 

From  horses  which  were  previously  immunized  a  serum  was  obtained  of  remark- 
able antitoxic  power.  Two  inoculations  of  the  serum  are  necessary  at  intervals  of 
24  hours. 

The  relation  of  the  agglutinins  to  the  protective  bodies,  A.  Castellani 
{Ztschr.  Hyg.  u.  Infedionskrank.,  37  {1901),  No.  3,  pp.  SSl-392).—¥or  studying  the 
relationship  between  these  two  substances  the  author  made  experiments  on  rabbits, , 
using  the  bacillus  of  dysenterj'.  It  is  concluded  that  the  agglutinating  substance  and 
l^rotective  bodies  I'eact  in  the  same  manner  toward  chemical  and  physical  influences. 
There  is  no  parallelism  between  the  development  of  the  agglutinating  and  immuniz- 
ing power  in  the  living  body.  In  immunized  animals  during  the  first  few  days  the 
serum  is  always  richer  in  agglutinins  than  the  spleen,  while  the  spleen  contains  more 
of  the  protective  bodies.  The  author  believes  that  the  view  that  a  close  relationship 
exists  between  the  protective  and  agglutinating  substances  must  be  abandoned. 

Comparative  experiments  on  the  reliability  of  different  methods  of  disin- 
fecting by  means  of  formaldehyde,  A.  Reischauee  {Hyg.  Rundschau,  11  {1901), 
Xo.  13,  pp.  63G-6-55). — The  author  i-onducted  extensive  experiments  with  various 
forms  of  apparatus  which  have  been  reconnnended  for  producing  formaldehyde  gas 
for  disinfecting  purposes.  From  these  experiments  it  is  concluded  that  there  is  a 
large  variety  of  apparatus  by  which  formaldehyde  gas  may  be  generated  in  sufficient 
quantity  and  distributed  uniformly  in  an  active  condition  throughout  the  space  to  be 
disinfected.  The  generation  of  the  gas  is  not  very  expensive.  It  is  apparent,  how- 
ever, that  the  general  application  of  this  method  of  disinfection  has  two  disadvantages, 
in  that  formaldehyde  gas  is  not  capable  of  destroying  bacteria  in  the  spore  form,  and 
does  not  penetrate  clothing,  carpets,  and  other  similar  material  to  an  extent  which 
renders  certain  the  destruction  of  bacteria  in  such  situations.  A  l;)ibliography  of  156 
titles  is  appended  to  the  article. 

The  grass  pea  (Iiathyrus  sativus),  F.  T.  Shutt  {Canada  Expt.  Farms  Rpts. 
1901,  pp.  183-1S5) . — A  request  was  made  of  the  chemist  to  investigate  statements 
which  have  obtained  some  currency  to  the  effect  that  the  grass  pea  possesses  poison- 
ous equalities.  In  times  of  famine,  when  the  natives  of  India  live  largely  upon  the 
seed  of  this  pea,  a  disease  develops,  apparently  as  a  result  of  this  diet,  which  is  known 
as  lathyrismus.  Careful  analyses  were  made  by  the  author  of  considerable  quantities 
of  the  seed  of  this  pea,  but  all  results  were  negative,  no  alkaloid  or  other  poisonous 
principle  being  found.  A  feeding  experiment  was  then  conducted  with  a  rooster  and 
hen  Avhich  were  fed  almost  exclusively  on  grass  peas  for  a  period  of  72  days.  The 
fowls  ate  on  an  average  from  2h  to  2|  oz.  per  day.  No  poisonous  effects  were  pro- 
duced by  this  diet,  and  all  data  collected  by  the  chemist  indicate  that  the  grass  pea 
raised  in  Canada  is  not  poisonous. 

Index-catalogue  of  medical  and  veterinary  zoology,  C.  W.  Stiles  and  A. 
Hassall  {U.  S.  Dept.  Agr.,  Bureau  of  ^■Inimal  LiduMry  Bui.  39,  pt.  1,  p)p.  46) • — In  this 
part,  of  the  bulletin  a  beginning  is  made  of  the  publication  of  the  card  index  in  the 
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zoological  division  of  the  Bureau.  It  is  arranged  alphabetically  according  to  authors 
and  includes  all  authors'  names  beginning  with  A.  The  subjects  covered  by  the 
catalogue  are  along  the  lines  of  medical  and  veterinary  zoology.  The  hope  is 
expressed  that  subsequently  a  subject  catalogue  of  this  material  may  be  published. 

AGRICULTURAL   ENGINEERING. 

The  engineering  of  agriculture,  O.  V.  P.  Stout  {Agricidture  [ A>/»v(,sA'o] ,  190^, 
Jhiw,  pp.  5-10). — This  article  discusses  briefly  the  need  and  opportunities  for  inves- 
tigation along  the  following  lines:  Irrigation  and  drainage;  road  making;  water  sup- 
ply and  sewerage  engineering;  landscape  gardening;  the  use  of  steam,  electric,  w'ater, 
and  wind  power;  construction  of  farm  buildings,  bridges,  etc.;  heating,  ventilation, 
and  refrigeration;  prevention  of  erosion;  the  mechanical  principles  of  draft;  and 
machine  construction. 

Irrigation  at  the  station  farm,  1898-1901,  A.  J.  McClatchie  {Arizona  St  a. 
Bui.  41,  VP-  4S,figi>.  4)- — This  bulletin  discusses  the  avaiial)le  water  supply,  soil  of 
the  station  farm,  season  of  growth,  rainfall  during  the  years  covered  by  the  experi- 
ments, temperature  and  relative  humidity,  evaporation,  method  of  measuring  water, 
the  iniportance  of  using  water  economically,  the  amounts  of  water  applied  during 
different  years,  and  the  methods  used  in  irrigating  alfalfa,  beets,  cabbages,  corn,  cow- 
peas,  grain,  grapes,  melons,  onions,  orchards,  peas,  potatoes,  pumpkins  and  sciuashes, 
sorghum,  strawberries,  tomatoes,  and  small  garden  vegetables.  The  water  supply 
of  this  region  (the  Salt  River)  is  irregular,  being  smallest  in  summer  when  most 
needed,  thus  emphasizing  the  need  of  storage  reservoirs  to  equalize  the  flow. 
"Without  storage  reservoirs,  the  most  rational  procedure  is  to  store  in  the  soil  dur- 
ing the  periods  of  heavy  river  flow,  as  much  water  as  practicable,  and  to  irrigate  all 
crops  in  the  most  economical  manner  during  periods  of  scarcity." 

The  average  rainfall  is  about  7  in.,  but  was  below  the  average  for  the  period  cov- 
ered by  the  experiments  here  reported.  "With  the  exception  of  a  few  of  the  rains 
of  winter,  local  rains  are  seldom  of  direct  beneflt  to  crops,  and  in  many  cases  are  a 
decided  injury.  .  .  .  The  mean  annual  temperature  at  the  farm  has  been  68  to  69° 
F. ,  during  the  past  4  years,  and  the  mean  relative  humidity  33  to  37.  The  total 
evaporation  from  a  water  surface  for  the  one  year  during  which  a  record  has  been 
kept  was  65.6  in.,  evaporation  being  most  rapid  during  July,  and  slowest  during 
December  and  January.  .  .  .  The  total  amount  [of  water]  used  upon  the  station 
farm  during  1901  wa'*  aj^proximately  6  acre-feet  per  acre,  more  than  necessary  being 
applied  during  winter,  and  the  available  supply  during  summer  being  inadequate. 
Of  the  crops  of  which  a  record  was  kept  during  1900,  barley  received  the  smallest 
amount  of  water,  and  onions  the  greatest.  Of  the  crops  grown  during  1901,  potatoes 
received  the  smallest  amount  of  water,  and  strawberries  the  greatest.  .  .  .  Orchards 
and  vineyards  need  irrigation  throughout  the  summer,  when  young;  but  when 
established,  most  of  the  water  needed  by  them  may  be  applied  during  winter." 

Irrigation  in  the  East  {Forestry  and  Irrig.,  8  {1902),  No.  7,  pp.  298-300).— k. 
f>rief  summary  of  statistics  from  the  Twelfth  Census  showing  the  extent  of  irrigation 
in  Maine,  ilassachusetts,  Connecticut,  Rhode  Island,  New  Jersey,  New  York,  and 
Pennsylvania. 

Irrigation  and  rice  growing  in  Louisiana  {Foresirij  and  Irrig.,  8  {1902),  No.  9, 
pp.  366-370,  fign.  2). — A  brief  account  of  the  recent  rapid  growth  of  the  rice  industry 
in  Louisiana,  due  mainly  to  the  introduction  of  improved  methods  of  irrigation. 

The  distribution  of  water.  Powers  and.  duties  of  irrigation  oflS.cials  in 
Colorado,  H.  N.  Haynes  {Colorado  Sta.  Bid.  67,  pp.  31). — This  bulletin  consists  of 
two  lectures  delivered  before  the  short  course  for  irrigation  offlcials  at  the  Colorado 
Agricultural  College  in  the  spring  of  1901,  which  give  a  summary  of  useful  informa- 
tion on  this  subject. 
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Diagrams  of  mean  velocity  of  uniform  motion  of  water  in  open  channels; 
based  on  the  formula  of  Ganguillet  and  Kutter,  I.  P.  Church  {Xev:  York: 
■  JoJrn  Willi/  ct-  (SV^/i.s-;  London:  Cliapmrm  and  Ilall,  Ltd.,  1902,  j)p-  25). 

Dynamometer  tests  -with  farm  implements,  C.  "W.  Burkett  and  F.  S.  Johns- 
ton {New  Hampshire  Sta.  Bui.  87,  pp.  122-124). — Tests  of  draft  of  old  and  modern 
types  of  walking  plows,  disk  and  spring-tooth  harrows,  corn  binders,  and  farm 
vehicles  (wagons,  carts,  and  sleds)  under  different  conditions  are  briefly  reported. 

The  cool  side  of  a  house  in  Arizona,  S.  M.  Woodward  {Arizona  Sta.  Bui.  42, 
pp.  49-57,  fig.  1,  chart  1). — This  bulletin  shows  how  the  heating  effect  of  the  sun  may 
be  minimized  by  attention  to  size  and  shape  of  the  building,  materials  used,  method 
of  construction,  external  protection,  etc.  According  to  the  calculations  given  the 
dimensions  of  a  house  which  shall  receive  the  minimum  amount  of  heat  should 
bear  about  the  following  relations  to  each  other:  Breadth  (north  and  south)  2.36, 
length  (east  and  west)  8.82,  height  8.45. 

Ventilation  of  farm  stables  and  dwellings,  J.  B.  Reynolds  ( Ontario  Agr.  Col. 
and  Expt.  Farm  Bui.  119,  pp.  24,  figs.  16). — This  bulletin  includes  a  general  discussion 
of  the  subject  and  details  of  methods  actually  in  use.     (See  also  E.  S.  R.,  13,  p.  1104). 

Granaries  arranged  for  mechanical  handling  of  the  grain,  M.  Ringelmann 
{Jour.  Agr.  Prat.,  n.  ser.,  4  {1902),  Nos.  33,  pp.  213-218,  figs.  5;  34,  PP-  250-252,  figs.  4). 

The  mordern  silo,  C.  S.  Plumb  {Indiana  Sta.  Bui.  91,  pp.  83-106,  figs.  5). — This 
bulletin  explains  the  advantage  of  the  round  silo  and  gives  details  of  construction  of 
several  kinds  of  round  silos,  including  the  Wisconsin  round  silo,  the  stave  or  tank 
silo,  brick  or  stone  silos,  and  cement  or  grout  silos. 


MISCELLANEOUS. 

Fourteenth  Annual  Report  of  Massachusetts  Station,  1901  {Massachusetts 
Sta.  Rpt.  1901,  pp.  219). — This  contains  a  brief  summary  of  station  work  during  the 
year,  a  financial  statement  for  the  fiscal  year  ended  June  30,  1901,  and  reports  of  the 
agriculturists,  botanists,  entomologists,  meteorologist,  and  chemists,  outlining  in  detail 
the  work  of  their  respective  departments,  and  containing  articles  noted  elsewhere. 

Thirteenth  Annual  Report  of  New  Hampshire  Station,  1901  {Xew  Harnp- 
sliire  Sta.  Bui.  87,  p)p.  111-135). — This  includes  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1901,  and  reports  of  the  vice-director  and  heads  of  departments, 
reviewing  the  different  lines  of  station  work  during  the  year  ended  October  31,  1901. 
Parts  of  the  report  are  noted  elsewhere.  The  report  of  the  chemist  contains  analyses 
of  4  samples  of  drinking  water  and  7  samples  of  meadow  muck. 

Twelfth  Annual  Report  of  New  Mexico  Station,  1901  {New  Mexico  Sta.  Rpd. 
1901,  pp.  21-42). — Tills  includes  a  brief  report  of  the  work  of  the  station  during  the 
year,  a  list  of  station  bulletins,  reports  of  the  heads  of  departments,  and  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1901. 

Crop  Reporter  (  TJ.  S.  Dept.  Agr.,  Division  of  Statistics  Crop  Beporter,  Vol.  4,  Nos. 
1-3,  pp.  8  CKcJi). — These  numbers  contain  statistical  data  on  the  condition  of  crop's 
in  the  ilifferent  States  and  Territories  on  May  1,  June  1,  and  July  1,  1902;  statements 
concerning  the  condition  of  crops  in  the  principal  foreign  countries;  and  miscellane- 
ous articles  of  a  statistical  nature,  among  which  are  the  following:  Growth  of  the 
sugar  industry  in  Hungary,  flax  fiber  in  Michigan,  changes  in  market  for  horses, 
transportation  of  milk  and  cream  to  New  York  City,  cane  sugar  production  in  Cuba. 

Agricultural  experiment  stations  and  kindred  institutions  in  Europe,  C.  A, 
Zavitz  {Ontario  Agr.  and  Exjit.  Union  Rpt.  1901,  j:)p.  55-58). — Notes  are  given  on  agri- 
cultural education  and  investigation  in  France,  Switzerland,  Germanv,  Austro- 
Hungary,  Holland,  Belgium,  and  Greft*:  Britain,  which  were  visited  by  the  author 
in  1901. 
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Alabama  Ti'skegee  Station. — During  the  past  summer  the  station  set  out  300 
mulberry  trees  with  a  view  to  making  experiments  in  silk  culture  in  the  future. 

Califorxia  University  and  Station. — J.  Burtt  Davy,  assistant  in  botany,  has 
resigned  to  accept  the  position  of  assistant  curator  in  the  Bureau  of  Plant  Industry 
of  this  Department.  Gen.  W.  H.  L.  Barnes,'  a  member  of  the  governing  board  of 
the  university  and  station,  died  in  San  Francisco  July  21,  1902. 

Delaware  College  and  Station. — E.  Dwight  Sanderson,  entomologist,  has  re?igned 
to  accept  the  position  of  State  entomologist  in  Texas. 

Florida  College  and  Station. — C.  M.  Conner,  of  the  South  Carolina  College  and 
Station,  has  been  elected  professor  of  agriculture  in  the  college  and  agriculturist  of 
the  station,  and  has  entered  upon  his  new  duties. 

Georgia  College  and  Station. — H.  N.  Starnes,  formerly  horticulturist  of  the 
station,  and  for  the  last  three  years  professor  of  agriculture  in  the  college,  has  returned 
to  the  station  to  till  the  vacancy  caused  by  the  resignation  of  S.  H.  Fulton,  who  has 
come  to  this  Department. 

Illinois  College  and  Station.^ — E.  B.  Forbes  has  l:)een  ajipointed  assistant  in 
animal  husbandry. 

Purdue  University  and  Station. — H.  A.  Huston,  chemist  of  the  station,  has 
been  appointed  director  to  succeed  C.  S.  Plumb.  A.  N.  Hume,  assistant  agricultur- 
ist, has  resigned  to  accept  a  position  in  the  Winona  Agricultural  and  Technical 
Institute,  Winona  Lake,  Indiana. 

Iowa  College  and  St.\tion. — P.  G.  Holden,  B.  S.  A.,  formerly  of  the  Illinois  Col- 
lege and  Station,  has  recently  been  elected  professor  of  agronomy  and  vice  dean  of 
the  division  of  agriculture.  J.  J.  Edgerton,  instructor  in  agricultural  physics,  has 
resigned  to  accept  a  position  on  the  Prairie  Farmer,  published  in  Chicago.  W.  H. 
Stevenson  has  been  elected  assistant  in  soils.  Mr.  Stevenson  is  a  graduate  of  Illinois 
College  and  has  been  doing  advanced  work  in  the  University  of  Illinois.  W.  H. 
Olin,  M.  S.  A.,  has  been  made  assistant  in  agronomy. 

Kansas  College  and  Station. — At  a  recent  meeting  of  the  board  of  regents  the 
work  in  agriculture  was  divided  into  three  chairs — agriculture,  animal  husbandry, 
and  dairying.  A.  M.  Ten  Eyck,  of  the  North  Dakota  College  and  Station,  was  elected 
professor  of  agriculture;  D.  H.  Otis,  of  the  chair  of  dairy  husl)andry,  was  made  pro- 
fessor of  animal  husbandry;  and  E.  H.  Webster,  assistant  in  dairying,  was  made 
professor  of  dairying.  C.  L.  Barnes,  of  the  Washington  Agricultural  College,  recently 
appointed  assistant  in  the  veterinary  department,  was  made  assistant  professor. 
Theo.  H.  Scheffer  was  appointed  assistant  in  zoology,  W.  F.  Coover  assistant  in 
chemistry,  and  Roscoe  H.  Shaw  assistant  chemist  of  the  station. 

Kentucky  College  and  Station. — L.  O.  Beatty,  assistant  chemist  of  the  station, 
has  resigned  to  accept  a  fellowship  m  Columbia  University;  and  T.  L.  Richmond, 
assistant  entomologist  and  botanist,  has  resigned  to  accept  a  position  with  the  depart- 
ment of  agriculture  of  the  Philippines.  The  station  has  begun  the  erection  of  a  large 
dairy  barn.  It  will  be  in  the  Swiss  style  of  architecture  and  consist  of  a  main  portion 
and  two  wings.     One  wing  will  contain  30  stalls  for  milch  cows  and  the  other  will 
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accommodate  r.n  equal  number  of  young  cattle.  The  college  lias  ])egun  the  erection 
of  a  girls'  dormitory  to  cost  |i60,000. 

]\Iaixe  Station. — The  station  council  has  recently  been  enlarged  by  the  appoint- 
ment of  a  meml)er  from  the  State  Dairymen's  Association,  Entilus  Alden,  of  Win- 
tiirop,  Me. 

Maryland  College  and  Station. — C.  F.Austin,  of  the  Alabama  Experiment  Sta- 
tion, has  been  appointed  associate  horticulturist  to  succeed  E.  P.  Sandsten,  who  has 
resigned  to  go  to  Wisconsin. 

Massachusetts  Station. — Thorne  M.  Carpenter,  recently  appointed  assistant  in 
the  department  of  foods  and  feeding,  has  resigned  to  accept  a  position  at  the  Penn- 
sylvania Station. 

Missouri  Station. — E.  L.  Shaw,  B.  S.  (Ohio  State  University),  has  been  appointed 
assistant  in  agriculture  to  the  station,  vice  T.  I.  Mairs. 

Montana  College  and  Station. — For  some  months  past  tests  for  salicylic  acid  in 
various  fresh  fruits  have  been  carried  on  in  the  chemical  laboratory  by  F.  W.  Trap- 
hagen  and  p]dmund  Burke,  with  the  result  of  showing  the  almost  constant  presence 
of  this  acid  in  extremely  small  quantity.  It  is  has  been  found  in  the  following  fruits, 
among  others:  Strawberries,  raspberries — both  red  and  black,  blackberries,  currants, 
plums,  black  cherries,  apricots,  peaches,  Concord  grapes,  apples,  crab  apples,  and 
oranges;  and  also  in  tomatoes,  cauliflower,  and  string  lieans.  In  a  few  instances 
quantitative  determinations  have  been  made.  The  amount  found  in  currants,  for 
example,  was  0.57  mg.  per  kilo  of  fruit,  in  cherries  0.40,  in  plums  0.28,  in  crab  apples 
0.24,  and  in  grapes  0.32  mg.  These  values  are  not  regarded  as  absolute,  but  represent 
the  amounts  which  have  been  extracted.  This  work  is  thought  to  have  an  important 
bearing  particularly  on  the  investigations  of  food  chemists.  F.  B.  Linfield,  of  the 
Utah  College  and  Station,  has  been  elected  jjrofessor  of  agriculture  in  the  college  and 
agriculturist  of  the  station,  to  succeed  Eobert  S.  Shaw.  Professor  Linfield  will  enter 
upon  his  new  duties  November  1.  A  frame  dairy  building,  24  bj'  44  ft.  and  two 
stories  high,  is  nearly  cijmpleted.  The  lower  floor  will  be  used  for  butter  and  cheese 
making,  the  dairy  having  a  capacity  of  about  1,000  gal.  of  milk  a  day,  and  the 
upper  floor  will  "be  used  for  class  rooms.  The  equipment  is  on  the  ground  and  will 
be  installed  as  soon  as  the  building  is  completed.  The  cost  of  the  building  is  about 
$2,500,  the  amount  appropriated  by  the  last  legislature. 

Nebraska  University  and  Station. — Henry  B.  Slade,  assistant  chemist  of  the 
station,  has  recently  been  elected  chemist  of  the  Idaho  Station.  Samuel  Avery  has 
been  appointed  professor  of  agricultural  chemistry  and  chemist  of  the  station.  Tiie 
university  has  added  a  course  in  forestry,  to  be  opened  this  year.  It  is  four  years 
in  length,  and  the  conditions  for  admission  are  the  same  as  to  other  courses  of  the- 
university. 

Nevada  University  and  Station. — Gordon  H.  True,  of  Arizona  University  and 
Station,  has  been  elected  to  the  chair  of  animal  husbandry  in  this  university  and 
station. 

New  Mexico  Station. — Popular  interest  in  the  experimental  work  of  irrigating 
from  wells  is  increasing  and  is  reported  greater  than  in  any  former  work  v.hich  the 
station  has  undertaken.  The  work  of  the  station  so  far  as  it  has  been  carried  shows 
that  in  the  Messilla  Valley  at  least  the  amount  of  underground  water  available  is 
much  greater  than  was  previously  considered  possible.  This  water  is  of  good 
quality  for  irrigation  and  is  reached  at  a  depth  of  20  ft.  and  lower.  A  well  48  ft. 
deep  and  supplied  with  a  6-in.  pipe  has  yielded  a  steady  flow  of  a  little  more 
than  800  gal.  a  minute,  which  was  maintained  for  a  continuous  run  of  30  hours 
with  no  apparent  diminution  in  the  available  supply.  Using  wood  at  a  cost  of  $2.25 
a  cord,  it  was  found  that  the  cost  of  irrigating  land  with  an  amount  of  water  suffi- 
cient to  cover  it  3  in.  deep  amounted  to  about  58^  cts.  an  acre.     A  series  of  tests 
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with  various  pumps  under  varyiner  cdnditionis  ami  with  a  variety  of  fuel  is  in 
progress. 

New  York  State  Station. — V.  A.  Clark,  formerly  connected  with  tlie  Office  of 
Exjjeriment  Stations  and  more  recently  engaged  in  commercial  work  in  the  West,  has 
been  appointed  first  assistant  horticulturist  of  the  station,  in  place  of  N.  0.  Booth, 
who  has  resigned  to  become  horticulturist  in  the  Washington  College  and  Station. 
H.  O.  Woodworth  has  been  appointed  assistant  entomologist  of  the  station  to  suc- 
ceed P.  J.  Parrott,  who  w^ent  to  the  Ohio  Station  some  months  since. 

NoKTH  Carolina  College  and  Station. — W.  R.  Morehouse,  a  graduate  of  the 
Lowell  (3Iass. )  Textile  School,  has  been  elected  instructor  in  chemistry  and  dyeing 
in  the  college;  J.  S.  Kendall,  a  graduate  of  the  New  Hampshire  College,  has  been 
appointed  instructor  in  dairying  in  the  college  and  assistant  in  dairying  in  the  station; 
and  T.  J.  McLelland,  a  graduate  of  the  Ohio  State  University,  instructor  in  soil 
physics  and  agronomy  in  the  college.  F.  L.  Stevens,  professor  of  biology  in  the 
college,  has  been  made  biologist  to  the  station.  H.  P.  Eichardson  has  resigned  his 
position  as  poultryman  to  the  station. 

Ohio  College  and  Station. — J.  Fremont  Hickman,  agriculturist  to  the  station, 
died  October  22  of  typhoid  fever.  He  had  been  in  jjoor  health  for  several  months 
from  overwork,  and  during  the  early  part  of  summer  was  obliged  to  give  up  his 
work  for  a  time,  but  returned  somewhat  improved.  Professor  Hickman  was  a  native 
of  Ohio,  Mhere  he  was  born  July  3,  1856.  He  graduated  from  Pennsylvania  State 
College  in  1880,  and  from  1881  to  1883  was  superintendent  of  one  of  the  experi- 
mental farms  which  the  college  operated  at  that  time.  For  several  years  he  followed 
farming  and  sheep  raising  at  his  home  in  P^ast  Liverpool,  Ohio,  and  in  1888  became 
connected  with  the  Ohio  Station,  then  located  at  Columbus.  He  took  a  prominent 
part  in  laying  out  the  farm  and  extensive  plat  system  when  the  station  moved  to 
Wooster,  and  had  since  been  in  immediate  charge  of  this  work,  together  with  the 
keei^ing  of  the  records.  He  was  a  conscientious,  systematic,  and  thorough  worker  in 
the  lines  which  he  undertook,  and  gave  unusually  close  personal  attention  to  all 
important  details.  His  death  will  be  a  severe  loss  to  the  station.  Alfred  Vivian, 
assistant  chemist  of  the  Wisconsin  University  and  Station,  has  been  elected  associate 
professor  of  agricultural  chemistry  in  the  College  of  Agriculture  of  the  Ohio  State 
University.  A.  F.  Burgess,  chief  inspector  of  nurseries,  and  Ida  L.  Feiel,  assistant 
botanist,  are  no  longer  connected  with  the  station. 

Oklahoma  College  and  Station. — L.  A.  Meerhouse,  a  graduate  of  the  Ontario 
Agricultural  College,  has  been  appointed  assistant  in  soils  and  crops  in  the  college 
and  station.  The  college  announces  a  short  course  in  agriculture,  horticulture,  and 
mechanic  arts,  designated  as  "a  business  course  for  farmers, "  which  will  extend  from 
January  6  to  February  27,  1903.  Special  efforts  are  being  made  to  advertise  the 
school  in  order  to  reach  the  progressive  farmers  and  farmers'  sons  of  the  Territorv. 
The  course  offered  is  quite  comprehensive  in  character,  and  the  total  expense  of 
attendance  is  estimated  at  less  than  §30. 

Pennsylvania  College  and  Station. — Harry  Hayward,  assistant  professor  of 
dairy  husbandry  and  dairy  expert  of  the  station,  has  resigned  to  become  associate 
professor  of  animal  industry  and  dairying  in  the  New  Hampshire  Agricultural  Col- 
lege. The  instruction  in  practical  dairying  has  been  temporarily  assigned  to  T.  I. 
Mairs.  M.  S.  McDowell,  assistant  chemist  of  the  station,  has  resigned  to  accept  a 
position  with  the  Newport  Fertilizer  Company.  N.  W.  Buckhout,  assistant  chemist, 
has  also  severed  his  connection  with  the  station.  Dr.  H.  P.  Armsby  has  been 
relieved  from  duty  as  dean  of  the  School  of  Agriculture  in  order  to  enable  him  to 
give  more  exclusive  attention  to  the  work  of  research  and  investigation,  especially 
that  branch  which  the  station  is  now  carrying  on  in  cooperation  with  this  Depart- 
ment through  the  operations  of  the  resjji ration  calorimeter.  Wm.  A.  Buckhout  has 
been  provisionally  appointed  acting  dean. 
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Porto  Rico  Station. — The  station  has  removed  from  Rio  Piedras  to  Mayaguez, 
-where  it  has  taken  possession  of  the  land  recently  purchased  for  its  use  through  an 
appropriation  of  $15,000  made  l)y  the  last  legislative  assembly  of  the  island.  The 
farm  contains  230  acres,  and  cost  $19,000,  the  $4,000  additional  to  the  appropriation 
being  given  by  the  municipality  of  Mayaguez.  The  old  sugarhouse  on  the  jalace 
has  been  repaired  and  painted,  and  will  serve  the  present  needs  of  the  station  for 
oflBce,  laboratory,  and  working  quarters.  The  11-room  frame  house  has  also  been 
put  in  condition  and  serves  as  living  quarters.  In  addition  to  these  buildings  there 
is  a  brickyard  with  several  kilns  and  drying  sheds;  also  a  number  of  small  huts  in 
which  peons  live.  The  place  presents  a  considerable  variation  in  character  of  soil, 
topography,  and  exposure.  It  is  well  located  with  reference  to  the  city  of  Mayaguez, 
and  although  in  a  neglected  condition  it  presents  very  good  possibilities  and  is  well 
suited  to  the  needs  of  the  station.  Paul  A.  English  has  been  ajipointed  assistant 
agriculturist,  in  place  of  James  Mackinlay.  J.  W.  Van  Leenhoff,  a  coffee  planter 
from  Java,  has  been  appointed  coffee  expert. 

South  Carolina  College  and  Station. — P.  H.  Mell,  formerly  professor  of  l)otany 
in  the  Alabama  College  and  director  of  the  station,  was  elected  president  of  the 
Clemson  College  and  director  of  the  South  Carolina  Station  early  in  September. 
H.  Benton,  formerly  director  of  the  Alaljama  Canebrake  Station,  has  been  installed 
as  assistant  professor  of  agriculture  and  assistant  agriculturist  to  succeed  C.  M.  Conner, 
who  has  gone  to  Florida. 

Texas  Collec4e  and  Station. — At  a  meeting  of  the  board  of  directors  held  early 
in  September  the  following  vacancies  in  the  college  and  station  were  filled:  "W.  D. 
Gibbs,  formerly  professor  of  agriculture  in  the  ]Sew  Hampshire  College  and  director 
and  agriculturist  of  the  New  Hampshire  Station,  was  api^ointed  dean  of  agriculture  in 
the  Texas  College  and  director  of  the  station.  He  entered  u])on  his  new  duties  Sep- 
tember 8.  F.  S.  John-ston,  formerl)-  associate  professor  of  agriculture  in  the  School 
of  Agriculture  of  the  Purdue  University,  was  appointed  professor  of  agriculture  in 
the  college.  E.  C.  Green,  chief  inspector  of  orchards  in  Illinois,  was  appointed 
assistant  horticulturist  of  the  station  and  instructor  in  horticulture  in  the  college. 
O.  C.  Hargis,  a  graduate  of  the  Texas  University,  was  apisointed  assistant  chemist. 
The  new  chemical-veterinary  building,  costing  $31,000,  is  nearing  completion.  This 
will  provide  adequate  accommo<lations  for  these  two  departments,  which  heretofore 
have  been  cramped  and  unsuitalile. 

Utah  Station. — William  N.  Hutt,  B.  S.  A.,  of  the  Department  of  Agriculture  of 
Ontario,  has  been  elected  horticulturist  of  the  station.  Professor  Hutt  has  been 
employed  as  lecturer  at  farmers'  institutes  in  Ontario  for  the  last  four  years,  and  in 
1901  was  appointed  special  lecturer  in  nature  study  to  the  schools  and  horticultural 
societies  of  Ontario.  Before  taking  up  the  i^resent  position  he  was  secretary  of  the 
horticultural  societies  at  the  Department  of  Agriculture  of  Ontario. 

Washington  College  and  Station. — Geo.  Severance,  instructor  in  agriculture  in 
the  Michigan  Agricultural  College,  has  been  elected  instructor  in  agricultui-e  in  this 
college  and  assistant  agriculturist  of  the  station. 

West  Virginia  University  and  Station. — S.  W.  Fletcher,  recently  of  the  Wash- 
ington College  and  Station,  has  been  elected  horticulturist  to  fill  the  vacancy  made 
by  the  retirement  of  K.  C.  Davis;  and  W.  M.  IMorgan,  a  graduate  of  Cornell  with  the 
degree  of  B.  Sc.  A.,  has  been  made  assistant  horticulturist  of  the  station. 

Convention  of  American  Veterinary  Medical  Association. — The  thirty-ninth 
annual  meeting  of  this  association  was  held  in  the  assembly  room  of  the  West  Hotel 
in  Minneapolis,  September  2-5,  1902.  The  attendance  was  unusually  large,  and  the 
discussion  of  the  papers  which  were  read  and  the  resolutions  which  were  adopted 
was  enthusiastic.  The  meeting  was  counted  one  of  the  most  successful  in  the  historj' 
of  the  a.ssociation.  The  president,  J.  F.  Winchester,  delivered  an  address  on  the 
history  of  the  association,  in  the  course  of  which  sjjecial  emphasis  was  laid  on  the 
necessity  of  longer  and  more  thorough  veterinary  courses  in  colleges.     The  com- 
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mittee  on  intelligence  and  education  recommended  greater  uniformity  in  veterinary 
curricula  and  sui^erviaion  of  instruction  in  all  colleges.  In  accordance  with  these 
views  a  resolution  was  passed  instructing  the  committee  on  intelligence  and  educa- 
tion to  examine  into  the  organization  of  veterinary  colleges  and  State  examining 
boards.  The  committee  on  diseases  gave  in  its  report  a  resume  of  present  knowledge 
concBBning  anthrax.  It  was  stated  that  protective  vaccination  has  been  found  very 
effective.  Live  animals  are  considered  more  likely  to  spread  infection  than  carcasses. 
The  committee  on  army  legislation  reported  failure  in  securing  the  desired  legisla- 
tion for  army  veterinary  service,  and  it  was  suggested  that  for  the  present  little  hope 
could  be  extended  for  introducing  any  change  in  the  organization  of  the  veterinary 
corps  of  the  Army.  The  State  secretaries  of  the  association  reported  a  very  satisfac- 
tory condition  of  the  State  veterinary  associations  and  of  veterinary  work  in  the 
various  States. 

J.  J.  Repp  read  a  paper  on  Ulcerative  Anovulvitis  of  Cattle.  The  disease  may 
occur  in  a  mild  or  a  severe  form,  resulting  sometimes  in  death.  In  males  the  anus 
only  is  affected.  The  disease  spreads  rapidly,  so  as  to  include  the  whole  herd.  The 
period  of  incubation  appears  to  be  about  one  week.  The  ulcers  are  not  deep,  the 
lymphatic  glands  are  somewhat  swollen,  and  the  symptoms  as  a  whole  render  the  dis- 
ease easily  differentiated  from  exanthema.  The  mortality  in  the  experience  of  Dr. 
Eepp  was  about  2  percent.  Treatment  may  be  of  a  curative  or  preventive  nature. 
Affected  animals  may  be  treated  by  disinfection  and  antiseptic  washes.  Heifers 
affected  with  the  disease  are  rendered  unfit  for  breeding  purposes. 

S.  D.  Brimhall  read  a  paper  on  Hemorrhagic  Septicpemia  in  Cattle.  The  disease  is 
due  to  Bacillus  hovisepticus.  Details  were  given  on  the  isolation  and  culture  of  the 
organism.  The  disease  may  resemble  anthrax,  blackleg,  or  poisoning,  but  can  be 
differentiated  by  microscopic  examination.  It  is  usually  of  sudden  termination,  and 
little  opportunity  is  given  for  treatment.  Carcasses  should  be  burned.  About  80 
outbreaks  were  reported  from  ]Minnesota,  and  the  disease  is  known  in  South  Dakota 
and  Wisconsin.  The  chief  symptoms  were  swelling  in  various  parts  of  the  body  and 
bloody  discharges  from  the  intestines,  with  temperature  varying  from  98  to  106°  F. 
The  author  believed  that  so-called  cornstalk  disease  was  in  a  large  percentage  of 
cases  to  be  included  under  hemorrhagic  septica?mia. 

C.  Schmitt  discussed  Barrenness  in  Bovines,  reviewing  the  various  causes  of  steril- 
ity, and  suggesting  remedies  which  have  proved  successful  in  his  practice;  and  W.  C. 
Eayen  considered  Texas  Fever  and  its  Relation  to  the  Live  Stock  Interests  of  Ten- 
nessee. The  topography  of  Tennessee  in  relation  to  the  distribution  of  Texas  fever 
was  described  in  detail.  The  author  spoke  of  annoymg  defects  in  the  stock  laws  of 
the  State.  As  a  means  of  combating  Texas  fever  the  destruction  of  ticks  was  recom- 
mended, as  well  as  other  quarantine  measures. 

F.  A.  Rich  discussed  the  subject  of  Equisetum  Poison,  which  will  l)e  noted  later 
from  his  report  in  Vermont  Station  Bulletin  95;  and  N.  S.  ]Mayo  presented  a  paper 
on  Poisonous  Stock  Foods.  Poisonous  plants  were  divided  into  two  classes,  those 
causing  immediate  effects  and  those  whose  effects  are  manifested  only  after  some 
time.  Brief  notes  were  given  on  various  ptomaines  and  alkaloids  as  well  as  chem- 
ical substances,  such  as  nitrate  of  potash,  silica,  etc.,  which  may  be  taken  up  from 
the  soil.  A  number  of  serious  cases  of  poisoning  were  mentioned  which  were  attrib- 
uted to  Riimex  altissimiis,  blue  vervain,  flaxseed  chaff,  common  yarrow,  and  cockle- 
burs.  The  tall  dock  is  thought  to  have  caused  the  death  of  42  cattle,  3  calves  died 
apparently  from  eating  blue  vervain,  6  colts  from  eating  yarrow,  and  a  number  of 
hogs  from  eating  cockleburs.  Thirty-seven  hogs  were  also  reported  to  have  died 
from  eating  too  much  rye. 

^lalaria  in  the  Horse  was  the  subject  of  a  paper  by  F.  Torrance.  The  disease 
exists  in  Manitoba,  ^Minnesota,  and  North  Dakota.  It  is  characterized  by  a  progres- 
sive anemia,  and  animals  may  die  in  from  2  weeks  to  3  or  4  months.  The  mucous 
membranes  are  pallid  and  the  legs  and  undersurface  of  the  body  become  swollen. 
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It  was  not  discovered  ho^y  the  disease  is  spread.  Inoculation  experiments  were  with 
negative  results.  The  disease  is  most  prevalent  in  summer  and  fall.  Native  horses 
are  equally  suseei)til>le  with  imported  breeds,  and  one  attack  does  not  confer  immu- 
nity. Prognosis  is  unfavorable,  and  the  mortality  is  50  per  cent  or  greater.  The  red 
blood  corpuscles  are  re<luced  to  2,000,000  per  cubic  centimeter  of  blood.  No  hema- 
tozoa  were  found  in  the  blood.  A  micro-organism  was  discovered  Avhich  may  prove 
to  be- the  cause  of  the  disease.  Quinine,  arsenic,  vegetable  tonics,  and  other  reme- 
dies have  proved  unsatisfactory.     Intestinal  antisepsis  gave  promising  results. 

C.  C.  Lyford  described  the  Differential  Diagnosis  between  Farcy,  Furunculus,  and 
Bursattee.  Bursattee  was  said  to  affect  chiefly  the  epithelia  and  mucous  membranes 
and  to  be  essentially  a  warm-weather  disease.  Moisture  favors  the  develoi^ment  of 
the  sores.  Farcy  may  be  superficial  or  deep,  and  affects  the  lymphatic  glands. 
It  is  further  differentiated  from  bursattee  by  the  exudation  of  pus  from  the  sores. 

J.  C.  Norton  discussed  the  results  of  strict  sanitary  regulations  in  Arizona,  giving 
special  attention  to  the  control  of  Texas  fever,  hog  cholera,  and  other  infectious  dis- 
eases, and  mentioning  peculiar  difficulties  in  enforcing  the  laws  in  that  Territory. 
L.  Pearson  discussed  the  organization  of  State  veterinary  work,  calling  attention  to 
the  great  imjaortance  of  animal  industry  and  to  the  numerous  mistakes  which  have 
been  made  in  veterinary  legislation.  It  was  argued  that  the  best  results  were 
obtained  when  the  work  was  largely  under  the  direction  of  veterinarians.  Spe- 
cial stress  was  laid  on  the  value  of  Avell-equipped  laboratories  for  the  use  of  State 
sanitary  boards. 

A  resolution  was  adopted  requiring  the  State  veterinary  associations  to  make  their 
conditions  for  membership  the  same  as  the  national  association;  and  another  recom- 
mending that  the  clinics  at  the  meetings  of  the  association  be  enlarged  and  made  to 
include  exhibitions  of  jDathological  specimens,  etc. 

The  fourth  day  of  the  meeting  was  spent  at  the  veterinary  building  of  the  Univer- 
sity of  Minnesota  in  attendance  upon  clinics  illustrating  operative  and  other  treat- 
ment for  various  diseases. 

The  officers  elected  for  the  ensuing  year  were  as  follows:  President,  S.  Stewart; 
vice-presidents,  J.  G.  Rutherford,  W.  H.  Dalrymple,  E.  M.  Ranck,  31.  E.  Knowles, 
and  M.  H.  Reynolds;  secretarj',  J.  J.  Repp;  and  treasurer,  W.  H.  Lowe. 

The  members  of  the  Association  of  Experiment  Station  Veterinarians  held  an 
informal  meeting  and  after  a  brief  discussion  decided  to  allow  that  organization  to 
lapse.  The  meetings  of  the  organization  have  been  held  in  connection  with  those  of 
the  national  association,  and  since  the  papers  read  at  both  meetings  are  of  similar 
nature,  it  was  thought  best  to  combine  all  of  this  work  rather  than  to  attempt  to 
maintain  two  distinct  organizations. 

American  Park  and  Outdoor  Art  Association.— The  sixth  annual  meeting  of  this 
association  was  held  in  Boston,  August  5-7.  Addresses  on  a  Avide  range  of  subjects 
connected  with  landscape  architecture  and  civic  improvement  were  presented  and  a 
relatively  large  space  on  the  program  was  devoted  to  the  subject  of  Gardening  for 
Children.  Mr.  Dick  J.  Crosby,  of  this  Office,  introduced  the  subject  in  an  address 
Tuesday  evening  on  The  School  Garden  Movement.  On  Thursday  afternoon  the 
entire  session  was  devoted  to  the  discussion  of  various  phases  of  this  moveiBent  as 
outlined  in  the  following  list  of  topics  and  speakers:  The  School  Garden  as  a  Phase 
of  Industrial  Work,  W.  A.  Baldwin,  Principal  State  Normal  School,  Hyannis,  Mass.; 
Boston  Sand  Gardens,  Ellen  M.  Tower,  Lexington,  Mass.;  School  Gardens  at  the 
Hartford  School  of  Horticulture,  H.  D.  Hemenway,  Director,  Hartford,  Conn. :  The 
National  Cash  Register  Boys'  Gardens,  George  A.  Townsend,  jr.,  Dayton,  Ohio;  Some 
Neglected  ]Millions,  George  Henry  Knight,  New  York  City;  How  we  Reach  I^lighteen 
Thousand  School  Children  in  New  York,  J.  W.  Spencer,  Supervisor  Bureau  of  Nature 
Study,  Cornell  University,  Ithaca,  N.  Y. ;  Nature  Study  for  Children,  George  T. 
Powell,  Director  School  of  Practical  Agriculture  and  Horticulture,  Briarcliff 
Manor,  N.  Y. 
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The  widespread  interest  in  this  phase  of  education,  as  indicated  in  the  large  attend- 
ance at  this  session,  led  to  the  appointment  of  the  following  committee  on  school 
grounds  charged  with  the  preparation  of  a  report  and  program  for  the  meeting  in 
Buffalo  next  year:  Dick  J.  Crosby,  Washington,  D.  C,  chairman;  Mrs.  Mary  IMorton 
Kehew,  Boston,  Mass.;  H.  D.  Hemenway,  Hartford,  Conn.;  J.  W.  Spencer,  Ithaca, 
N.  Y.  The  officers  of  the  association  for  the  current  year  are:  President — Clinton 
Rogers  "Woodruff,  Philadelphia,  Pa. ;  vice-presidents — John  C.  Olmsted,  Brookline, 
Mass.;  Mrs.  Herman  J.  Hall,  Chicago,  111.;  Chas.  W.  (jrarfield,  Grand  Rapids,  Mich.; 
Warren  II.  ^Manning,  Brookline,  ]\Iass. ;  Dick  J.  Crosby,  Washington,  D.  C. ;  W.  Orm- 
iston  Roy  Montreal,  Canada;  secretary — Chas.  Mulford  Robinson,  Rochester,  X.  Y.; 
treasurer — Ossian  C.  Simonds,  Chicago,  111. 

Personal  Mention-. — Major  John  Wesley  Powell,  director  of  the  U.  S.  Bureau  of 
Ethnology  of  the  Smithsonian  Institution,  and  formerly  director  of  the  U.  S.  Geo- 
logical Survey,  died  at  Haven,  Me.,  September  23,  1902.  ]Major  Powell  was  born  at 
IMount  Morris,  N.  Y.,  March  24,  183-i.  He  rendered  distinguished  service  in  the 
civil  war,  in  which  he  was  severely  wounded,  losing  an  arm.  After  the  war  he  was 
made  professor  of  geology,  first  at  Wesleyan  University,  Bloomington,  111.,  and 
afterwards  at  Northern  University,  Illinois.  In  1868  he  explored  the  Colorado 
canyon,  traversing  its  whole  length  in  boats.  As  a  result  of  this  and  subsequent 
explorations  the  U.  S.  Geographical  and  Geological  Survey  of  the  Rocky  ]Mountain 
Region  was  established  in  1870,  which  in  1879  was  combined  with  the  Hayden, 
King,  and  Wheeler  surveys  to  form  the  present  U.  S.  Geological  Survey.  INIajor 
Powell  was  director  of  this  from  1880  to  1894,  when  he  resigned.  While  director  he 
evolved  a  plan  for  the  irrigation  of  the  arid  lands  of  the  United  States,  which 
resulted  in  the  organization  of  an  Irrigation  Survey  under  authority  of  Congress  in 
1888,  and  the  subsequent  investigations  of  the  U.  S.  Geological  Survey  on  the  water 
supply  and  the  extent  to  which  the  arid  lands  can  be  reclaimed  by  irrigation. 

In  the  course  of  the  inaugural  address  of  Prof.  James  Dewar,  president  of  the 
British  Association,  at  the  Belfast  meeting,  the  speaker  referred  to  the  services  to 
agricultural  science  of  the  late  Sir  Joseph  Henry  Gilbert  in  the  following  terms:  "He 
strove  with  conspicuous  success  to  place  the  oldest  of  industries  on  a  scientific  basis, 
and  to  submit  the  complex  conditions  of  agriculture  to  a  systematic  analysis.  He 
studied  the  physiology  of  j^lant  life  in  the  open  air,  not  with  the  object  of  penetrat- 
ing the  secrets  of  structure,  but  with  the  more  directly  utilitarian  aim  of  establish- 
ing the  conditions  of  successful  and  profitable  cultivation.  By  a  long  series  of 
experiments,  alike  well  conceived  and  laboriouslj'  carried  out,  he  determined  the 
effects  of  variation  in  soil,  and  its  chemical  treatment — in  short,  in  all  the  unknown 
factors  with  which  the  farmer  previously  had  to  deal  according  to  empirical  and 
local  rules,  roughly  deduced  from  undigested  experience  by  uncritical  and  rudi- 
mentary processes  of  inference.  Gilbert  had  the  faith,  the  insight,  and  the  courage  to 
devote  his  life  to  an  investigation  so  difficult,  so  unpromising,  and  so  unlikely  to 
bring  the  rich  rewards  attainal)le  by  equal  diligence  in  other  directions,  as  to  offer 
110  attraction  to  the  majority  of  men.  The  taljulated  results  of  the  Rothamsted 
experiments  remain  as  a  benefaction  to  mankind  and  a  monument  of  indomitable 
and  disinterested  perseverance." 

We  note  from  Nature  the  death  of  Dr.  H.  von  Wild  at  Zurich,  September  5,  in 
his  sixty-ninth  year.  He  was  director  of  the  Central  Meteorological  Station  at  Bern, 
Switzerland,  from  1863  to  1865;  director  of  the  Russian  Meteorological  Service  from 
1S68  to  1895,  and  president  of  the  International  Meteorological  Committee  from  1882 
to  1892.  He  was  the  author  of  numerous  works  on  meteorology  and  terrestrial  mag- 
netism, and  was  the  editor  of  the  Russian  liepertorium  der  Meteorologie.  His  greatest 
work  was  Temperatur-Yerhaltnisse  des  russischen  Reiches,  a  volume  of  349  pages 
and  271  plates. 

Dr.  Frank  Pierrepont  Graves,  formerly  president  of  the  University  of  Wyoming, 
has  resigned  the  presidency  of  the  University  of  Washington. 
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Miscellaneous. — A  preliminary  announcement  of  the  Dmm  County  (Wisconsin) 
School  of  Agriculture  and  Domestic  Economy  has  been  received.  This  school 
opened  at  Menomonie  October  20.  A  commodious  brick  building  has  been  pro- 
vided for  the  school,  with  equipment  for  cooking,  sewing,  and  general  instruction 
along  all  lines  of  the  course,  and  a  tract  of  land  near  by  will  be  used  for  practical 
demonstrations.  The  course  of  study  for  boys  includes  work  in  the  quality  and 
composition  of  soils,  plant  life,  vegetable  gardening,  crops,  animal  husbandry,  dairy- 
ing, poultry,  economic  insects,  farm  accounts,  blacksmithing  and  other  metal  work, 
carpentry,  and  rural  building.  The  course  of  study  for  girls  includes  work  in 
sewing,  cooking,  home  economy  and  management,  drawing  and  designing,  domestic 
hygiene,  chemistry  of  foods,  dairying,  poultry,  farm  accounts,  vegetable  and  flower 
gardening,  and  other  plant  studies.  Both  courses  include  reviews  in  common 
branches  and  studies  in  physical  geography,  civil  government,  physiology,  library 
readings,  English,  and  elementary  science.  Only  two  j'ears  will  be  required  to  com- 
plete the  full  course  for  either  boys  or  girls,  and  shorter  courses  may  be  pursued. 
The  principal  of  the  new  school,  who  is  also  agriculturist,  is  Dr.  K.  C.  Davis, 
formerly  horticulturist  of  the  West  Virginia  Station. 

A  recent  number  of  the  Journal  of  Horticulture  (54  (1902),  No.  2782,  p.  77)  gives 
a  brief  account  of  the  establishment  of  the  Middlesex  County  Council  School  of 
Horticulture,  a  school  of  practical  and  scientific  horticulture  at  Pymmes  Park, 
Edmonton.  The  main  object  of  the  school  is  to  give  a  thorough  horticultural  train- 
ing to  those  who  are  anxious  to  take  up  gardening  as  a  profession.  Scientific 
training  will  go  hand  in  hand  with  practical  lectures  and  demonstrations.  The 
garden  work  is  to  be  under  the  direction  of  John  Weathers,  author  of  the  recent 
work  entitled  A  Practical  Guide  to  Garden  Plants  (E.  S.  K.,  13,  p.  52). 

An  agricultural  botanical  institute  was  opened  at  Munich  October  1,  1902.  Its 
object  is  the  promotion  of  agronomy  especially  and  the  conduct  of  experiments  in 
the  culture  and  manuring  of  plants  and  in  plant  breeding;  studies  of  the  bacteriology 
of  soils,  manures,  etc.;  the  suppression  of  plant  diseases;  seed  examination,  and  the 
botanical,  microscopic,  and  bacteriological  examination  of  feeding  stuffs.  Dr.  Lorenz 
Hiltner,  formerly  in  charge  of  the  bacteriological  section  in  the  Imperial  Plealth 
Office  at  Berlin,  has  been  made  director  of  the  institute.  He  will  have  three  assist- 
ants, and  an  experimental  field  will  be  placed  at  his  disposal.  The  institute  is  a 
State  institution,  and  will  receive  an  annual  appnmriation  of  24,500  marks  (about 
$6,000) . 

The  reorganization  of  the  Halle  Experiment  Station,  necessitated  by  the  death  of 
Dr.  Maercker,  has  been  completed.  According  to  a  note  in  Die  landwirtschaftlichen 
Yerstfclis-Stationen,  the  original  station  has  been  divided  into  three  parts — the  agri- 
cultural-chemical experiment  station,  the  control  station,  and  the  botanical  station. 
The  first,  which  is  under  the  directorship  of  Prof.  W.  Schneidewind,  has  been  sub- 
divided into  three  divisions — the  agricultural-chemical  division,  with  the  director  in 
charge,  and  Dr.  H.  C.  Miiller  vice-director;  the  botanical  division,  in  charge  of  Dr. 
W.  Kruger;  and  the  experimental  farm  at  Lauchstiidt,  in  charge  of  Mr.  Grebler. 
The  control  station  is  in  charge  of  Dr.  Briihring,  director,  with  Dr.  Xaumann  vice- 
director.     Dr.  Steffeck  is  director  of  the  botanical  station. 

At  the  recent  annual  congress  of  the  Royal  Institute  of  Public  Health,  held  at 
Exeter,  England,  Eaton  Jones  presented  a  paper  before  the  Veterinary  Section,  on 
the  Veterinary  Supervision  of  Domesticated  Animals,  in  which  he  called  attention 
to  the  deplorable  condition  of  town  and  county  stables,  cow  sheds,  and  piggeries. 
Resolutions  were  adopted  advocating  the  abolition  of  private  slaughterhouses,  the 
appointment  of  veterinary  inspectors  of  all  animals  intended  for  food,  the  inspection 
of  dairies  and  cow  stables,  and  tlie  making  of  suitable  jirovision  for  the  disposal  of 
carcasses  unfit  for  food. 
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The  second  International  Conference  on  Plant  Breeding  and  Hybridi- 
zation, which  was  recently  held  in  New  York  City,  exceeded  in  attend- 
ance and  interest  the  previous  meeting,  held  in  London  in  1899,  and 
served  to  show  the  large  interest  in  the  subject  in  this  country.  An 
extensive  programme  of  papers  was  presented,  but  only  a  portion  of 
them  were  read.  These  discussed  the  principles  of  plant  breeding 
and  their  application,  as  well  as  giving  the  results  of  years  of  work 
and  observation  in  the  production  and  propagation  of  improved  varie- 
ties of  plants. 

In  the  theoretical  discussion  of  the  papers  there  was  an  almost  uni- 
A^ersal  acceptance  of  MendeFs  law  regarding  the  appearance  of  domi- 
nant and  recessive  characters  in  the  later  generation  of  hybrids.  This 
law,  although  announced  in  1865,  has  only  recently  been  given  wide 
publicity  through  its  publication  in  various  journals  (E.  S.  R.,  13, 
p.  744).  It  was  the  consensus  of  opinion  that  it  is  the  best  available 
working  hypothesis  for  the  plant  and  animal  breeder,  and  that  it  seems 
to  stand  the  test  of  expei'ience  to  a  remarkable  degree.  The  methods 
of  Mendel  were  commented  upon,  and  in  a  number  of  papers  his 
conclusions  were  reaffirmed  relative  to  the  necessity  of  large  num- 
bers of  individuals  in  breeding  experiments  and  the  continuation  of 
the  investigations  through  many  generations,  in  order  that  the  results 
may  be  of  permanent  value.  The  futility  of  indiscriminate  crossings 
and  the  necessity  of  working  with  pure  strains  or  races  was  shown  by 
abundant  examples.  A  hybrid  produced  from  a  mixed  ancestry  is 
very  liable  to  be  inferior  to  either  or  both  of  its  parents,  unless  by  a 
long  sj^stem  of  cultivation  the  characteristics  of  the  parents  have 
become  definitely  fixed. 

In  all  kinds  of  breeding  experiments  it  is  necessary  to  adopt  an 
ideal  and  adhere  closely  to  it,  rejecting  for  the  time  all  secondary  vari- 
ations that  may  appear.  If  these  seem  very  promising,  thej^  can  be 
cultivated  independently  of  the  main  investigation,  but  nothing  should 
divert  the  breeder  from  continuing  to  follow  to  its  conclusion  the  line 
of  experimentation,  which  should  be  well  formulated  at  the  start. 
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Once  a  hybrid  is  established,  then  selection  and  cultivation  enter  into 
the  problem  of  fixing  it.  The  selection  requires  keen  discriminating 
powers,  and  is  in  man}-  wa_ys  more  important  than  the  act  which  pro- 
duced the  hybrid. 

Another  thought  brought  out  quite  prominently  was  the  necessity 
for  breeding  to  meet  definite  requirements.  Changed  seasonal,  soil, 
and  climatic  conditions  will  often  render  worthless  what  are  otherwise 
promising  varieties.  It  is  believed  to  be  impossible  to  originate  a 
variet}^  of  plant  that  is  of  universal  value,  and  the  transfer  of  valuable 
sorts  to  regions  of  markedly  different  character  was  said  to  be  usually 
followed  b}'  disappointing  results. 

A  high  compliment  was  paid  to  the  plant-breeding  work  that  has 
been  carried  on  in  this  countrj^.  One  of  the  foreign  guests  declared 
that  greater  advance  is  being  made  along  this  line  in  the  United  States 
than  in  any  other  country,  the  great  range  of  soil,  climate,  and  neces- 
sities making  such  work  possible. 

The  value  of  such  a  meeting  in  arousing  an  interest  in  the  subject 
of  plant  breeding  can  hardly  be  estimated.  The  description  of  meth- 
ods, criticism  of  results,  and  the  application  of  principles  were  given 
and  taken  in  a  spirit  of  scientific  earnestness,  and  the  enthusiasm 
aroused  will  be  continued  and  exhibited  in  the  wide  extension  of  the 
work. 

The  sj'stematic  work  which  is  being  done  in  plant  breeding,  includ- 
ing the  stud}'  of  principles  governing  it,  is  worthy  of  imitation  in 
animal  breeding.  The  field  is  quite  as  attractive,  as  far  as  possibilities 
of  useful  results  are  concerned.  The  breeding  or  selection  of  plants 
resistant  to  disease  suggests  that  something  might  be  done  with  ani- 
mals in  producing  strains  more  vigorous  or  resistant  to  some  of  our 
troublesome  diseases.  In  this  connection  some  recent  experiments 
reported  from  Algeria  in  attempts  to  combat  Texas  fever  are  interest- 
ing.**  In  the  search  for  some  animal  of  the  bovine  kind  which  was 
immune  to  Texas  fever,  it  was  found  that  both  the  buffalo  and  zebu 
were  naturally  resistant  to  this  disease.  The  buffalo  could  not  be 
crossed  with  the  domestic  cattle,  and  appeared  to  be  for  other  reasons 
less  desirable  than  the  zebu  as  a  substitute  for  cattle.  It  was  found 
that  the  zebu  crossed  readily  Avith  different  races  of  cattle,  and  that 
all  hybrids  thus  obtained  were  perfectly  immune  to  Texas  fever.  The 
female  hybrids  l)etween  the  zebu  and  domestic  cattle  were  found  to 
be  very  fertile,  while  the  males  were  well  adapted  to  the  production 
of  beef  or  to  performing  work  of  various  kinds.  The  hybrids 
attained  a  weight  of  about  360  kg.  (792  lbs.)  at  an  age  of  3  years  and 
the  dressed  weight  averaged  about  62  per  cent  of  the  live  weight. 
The  large  hump  composed  of  muscle  and  fat  tissue  and  situated  over 
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the  shoulders  of  the  zel)u  largely  disappears  in  the  hybrid.  The 
bones  are  unusually  small  and  of  a  delicate  nature.  The  meat  is  said 
to  be  of  o-ood  quality.  The  milk  of  the  zebu  or  of  the  hybrid  is 
claimed  to  be  richer  than  that  of  the  ordinary  Arabian  cow.  The  zebu 
gives  from  6  to  8  quarts  per  day,  while  h3"brids  yield  from  15  to  16 
quarts.  Three  different  races  of  zebus  have  been  introduced  into 
Algeria,  one  from  Madagascar,  one  from  Cochin  China,  and  a  third 
from  India.  The  third,  or  Brahmin  race,  is  the  only  one  which  proved 
to  be  of  economic  importance  and  is  the  one  from  which  the  present 
zel)us  and  hybrids  of  Algeria  have  descended. 

These  results  with  the  zebu  are  borne  out  b}'  the  experience  in 
Jamaica.  Texas  fever  is  very  prevalent  in  that  country,  but  it  has 
long  been  known  that  cattle  which  contain  a  strain  of  zebu  blood  are 
immune  to  the  disease.  This  zebu  blood  was  introduced  years  ago  for 
another  purpose.  It  is  now  proposed  to  import  a  number  of  zebu 
bulls  from  India  for  the  specific  purpose  of  securing  immunity  to 
the  fever.  These  are  to  be  used  in  connection  with  the  improvement 
of  the  couimon  cattle  in  Jamaica,  which  are  said  to  be  degenerating  to 
some  extent. 


INTERNATIONAL  CONFERENCE  ON  PLANT  BREEDING  AND 

HYBRIDIZATION. 

Walter  H.  Evans,  Ph.  D. 
Office  of  Experiment  Stations. 

An  international  conference  on  plant  breeding  and  hybridization  was 
held  in  New  York  City,  September  30  to  October  2,  1902,  under  the 
auspices  of  the  Horticultural  Society  of  New  York,  with  James  Wood 
as  president  and  Leonard  Barron  secretar}-.  About  80  delegates  were 
present,  representing  different  parts  of  the  United  States,  Canada, 
England,  West  Indies,  etc.  A  programme  of  more  than  50  papers  was 
presented,  a  number  being  sent  from  German}",  Austria,  France,  Hol- 
land, and  England.  All  of  the  papers  are  to  be  published  in  full  in 
the  proceedings  of  the  New  York  Horticultural  Societ}",  which  it  is 
hoped  will  appear  early  in  the  coming  year.  A  brief  account  is  here 
given  of  a  number  of  papers  which  were  presented  at  the  conference. 

Prof.  W.  Bateson,  of  Cambridge  University,  England,  considered  the 
Practical  Aspects  of  the  New  Discoveiies  in  Heredity.  He  briefly 
reviewed  Mendel's  law  of  heredity,  and  pointed  out  some  of  the  great 
advances  which  have  been  made  since  the  enunciation  of  that  law.  In 
general  it  was  stated  that  while  great  differences  may  exist  in  plants 
and  animals,  hybrids  in  their  first  generation  represent  the  characters 
of  one  parent  and  not  of  ])oth.  The  author  believed  that  the  time 
would  soon  come  when  the  fundamental  principles  of  plant  and  animal 
breeding  would  be  known,  so  that  the  breeder  would  be  able  to  con- 
trol his  work  instead  of  depending  upon  chance  results.  For  the 
practical  man  it  is  impossible  to  always  determine  the  characters  which 
exist  in  the  parent  plants.  As  an  example,  it  is  cited  that  green  peas 
may  be  due  to  the  union  of  2  green  varieties,  of  yellow  and  green 
varieties,  or  of  2  yellows,  all  of  which  tends  to  complicate  the  special 
hereditar}^  characteristics.  The  frequent  occurrence  of  bearded  wheats 
in  plats  of  beardless  varieties  was  mentioned,  and  their  presence  was 
attributed  to  the  probable  fact  that  the  beardless  variety  had  been  devel- 
oped from  a  bearded  form,  the  plants  still  containing  some  of  the  germ 
cells  of  the  bearded  ancestors.  The  predominance  of  the  recessive  germs 
resulted  in  the  appearance  of  bearded  forms,  and  the  presence  and 
influence  of  recessive  germs  can  be  eliminated  only  gradually.  Species, 
according  to  the  author,  are  not  to  be  considered  necessarily  fixed  or 
of  long  duration.  Crosses  or,  as  the  author  called  them,  heterozygote 
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forms  do  not  usually  reproduce  their  kinds,  but  often  result  in  rever- 
sion to  ancestral  types,  A  number  of  examples  were  cited  of  reversions 
which  have  taken  place  in  the  sweet  pea,  oiunt  lavender  prinudas, 
Andalusian  fowls,  etc,  which  show  that  in  a  number  of  instances  the 
forms  are  not  readily  iixed,  being  the  result  of  complex  crosses  that 
are  for  the  most  part  infertile. 

A  paper  b}'  C.  C.  Hurst,  entitled  Notes  on  MendeFs  Methods  of 
Plant  Breeding,  was  read  by  the  secretary,  Mendel  was  apparently 
the  first  to  recognize  the  necessity  of  considering  each  single  character 
on  its  own  mei'its.  In  selecting  constant  characters,  he  avoided  con- 
fusion by  crossing  only  constant  and  hxed  races  of  })lants,  each  of 
which  had  been  the  product  of  repeated  self-fertilization.  If  plants 
are  chosen  for  crossing,  the  ancestr}'  of  which  is  ludcnown,  the  result- 
ing ojffspring  will  either  be  incomparalde  or  incomprehensible.  The 
writer  cited  his  experiments  with  orchids  in  which  by  choosing  con- 
stant characters  he  had  almost  entirelj'^  succeeded  in  eliminating  the 
possibility  of  reversion.  It  is  stated  that  some  of  the  apparent  excep- 
tions to  MendeFs  results  are  probabh^  to  be  {ittributed  to  the  crossing 
of  species  which  were  not  constant  in  cliaracter.  The  consideration  of 
differential  characters  was  briefly  discussed,  and  it  was  stated  that 
Mendel  in  his  experiments  always  chose  his  characters  in  pairs,  so  that 
they  would  be  distinctly  differential  and  capable  of  definite  recognition 
in  the  offspring.  The  more  clear! 3'  defined  the  differences  between  the 
parental  characters,  the  more  marked  will  l)e  the  single  characters  in 
the  resulting  offspring.  The  fourth  point  in  MendeFs  method  is  said 
to  b(^  distinctly  new,  and  that  is  the  crossing  together  onl}^  of  dominant 
and  recessive  characters.  If  one  of  the  characters  of  the  differential 
pair  is  always  distinctly  dominant  over  tlie  other,  the  latter  is  known 
as  the  recessive  character.  Knowledge  of  this  fact  serves  to  give  uni- 
formity to  the  first  generation  and  avoids  the  difficulty  of  continuing 
through  su1)sequent  generations  breeding  in  which  the  results  secured 
will  not  be  uniform.  The  necessit}"^  of  using  large  numbers  of  individ- 
uals was  pointed  out.  In  this  there  was  great  advance  over  MendeFs 
predecessors.  After  having  secured  hybrids  they  should  be  carried 
through  many  generations.  Mendel  in  all  cases  carried  his  experi- 
ments to  the  third  and  fourth,  and  in  some  cases  to  the  fifth  and  sixth 
generations.  Summing  up  the  methods  of  Mendel,  the  author  states 
that  hybridists  who  d(>sire  to  follow  the  footsteps  of  Mendel  and  help 
elucidate  the  problems  of  inheritance  will  find  it  essential  in  tlieir 
work  to  select  parents  possessing  characters  which  are  at  once  single 
and  constant,  differential  and  dominant,  and  they  must  also  take  care 
to  raise  large  numbers  of  individuals  through  man}^  generations. 

A  paper  b}^  Hugo  de  Vries,  director  of  the  Botanical  Gardens,  Am- 
sterdam, Holland,  discussed  Artificial  Atavism,  Atavism  was  defined 
as  the  occasional  restoration  of  an  old   type  in  a  compound  cross. 
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Crossing  is  said  to  not  only  combine  characters,  but  to  separate  them. 
Among  flowers  as  ordinarily  listed  in  catalogues,  there  is  usually  the 
ordinary  wild  color  as  well  as  a  white  form,  with  various  intermediates. 
If  a  cross  be  made  between  the  Avhite  form  and  some  of  the  interme- 
diates, the  resultant  hybrids  will  fall  into  types,  some  of  which  return 
to  the  original  color.  The  color  variations  and  reversions  produced 
by  various  crossings  were  shown  ])y  illustrations  of  well-known  varie- 
ties. It  is  said  to  be  possible  to  split  up  and  produce  new  colors  by 
crossing  the  original  or  wild  color  with  any  of  the  white  forms.  The 
results  obtained  usually  follow  the  principles  laid  down  in  Mendel's 
law.  A  nura])or  of  instances  were  cited  in  which  it  is  shown  possible 
to  produce  atavism  artiticially. 

In  commenting  upon  this  paper,  Professor  Bateson  stated  that  he 
believed  synthesis  in  plant  ])reeding,  although  sometimes  apparent,  is 
not  truly  possible.  A  compound  character  consisting  of  3  or  more 
components,  he  believes,  can  not  be  recomposed  from  its  original  forms. 

Some  Suggestions  for  Plant  Breeding  were  made  in  a  paper  by  Max 
Leichtlin,  of  Baden-Baden,  Austria,  which  was  read.  In  crossing 
plants  the  author  states  that  the  selection  of  a  suitable  time  for  cross- 
ing is  of  first  importance.  A  warm,  cloudy  day  offei's  the  ])est  con- 
ditions for  about  (JO  per  cent  of  plants.  For  some  a  dr}"  atmosphere 
is  best  as  it  more  nearly  represents  the  conditions  of  their  original 
habitat.  Fertilization  should  not  be  attempted  before  the  stigmas  are 
in  proper  condition.  This  can  ho  easily  recognized  after  some  prac- 
tice. The  pollen  should  be  neither  too  fresh  nor  overripe.  After  apply- 
ing the  pollen  to  the  stigma  in  many  cases  it  will  ])e  found  advantageous 
to  cover  the  flower  with  a  hand  glass  or  some  similar  means  for  a  day 
or  two  to  give  a  higher  temperature  than  that  of  the  surrounding  air. 
The  pollen  of  man}-  plants,  if  in  good  condition,  can  be  kept  in  small 
glass  vessels,  well  corked,  for  several  days  without  losing  its  fecunda- 
ting power.  Whether  fertilization  is  possible  or  not  can  be  easily  ascer- 
tained b}'  a  microscoi)ical  examination  of  the  forms  of  pollen  grains. 
If  their  forms  are  fairly  constant  the  pollen  will  do  for  fertilization, 
but  if  markedly  difi'erent  its  use  for  this  purpose  is  impossible.  The 
prepotency  of  sex  was  shown  by  the  statement  that  in  8  cases  out  of 
10  the  female  parent  has  the  greatest  influence  on  the  progeny.  The 
staminate  parent  usuallj^  controls  the  color  of  the  offspring,  and  in 
most  cases  the  hybrid  i)lants  have  larger  flowers  than  those  possessed 
by  either  parent. 

In  the  discussion  following  this  paper  a  number  of  interesting  facts 
were  brought  out  relative  to  the  vitality  of  pollen.  The  president  of 
the  society  stated  that  the  pollen  of  tomatoes  would  retain  its  vitality 
for  fully  ()  months,  as  shown  by  the  common  practice  of  gathering  pollen 
during  the  late  sunmier  and  fall  months  from  plants  grown  out  of 
doors,  for  use  in  fertilizing  tomatoes  grown  under  glass  during  the 
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winter.  According-  to  anotlicr  statement,  grape  pollen  retains  its  A^tal- 
it}"  for  full}^  2  months,  and  the  date  palm  for  a  year  or  more.  Carna- 
tion pollen  may  be  kept  in  closely  stoppered  vials  for  several  weeks,  and 
may  be  shipped  from  one  part  of  the  country  to  another.  In  prepar- 
ing pollen  for  keeping,  it  should  be  thoroughl}'  dried  and  placed  in 
closely  stoppered  bottles.  For  plants  grown  in  moist  climates  the  dry- 
ing should  be  done  in  the  shade;  for  those  growing  in  arid  regions,  it 
may  be  more  quickly  dried  in  the  sun.  It  Avas  stated  that  pollen  of 
certain  plants  is  commonly  distributed  through  the  West  Indies  on  dry 
blotting  paper  inclosed  in  i:)asteboard  boxes.  In  this  way  its  vitality 
is  retained  for  more  than  3  weeks. 

A  paper  giving  Some  Suggestions  for  the  Classification  of  Hybrids, 
prepared  by  I.  T.  Lj'nch,  curator  of  the  Botanic  Garden,  Cambridge, 
England,  showed  the  desirabilit}^  of  the  classification  of  all  results,  so 
that  reference  can  be  had  to  previous  Avork.  A  plan  previously  pub- 
lished by  the  author  in  the  Journal  of  the  Royal  Horticultural  Society 
of  London,  vol.  25,  was  briefl}'  outlined.  Investigators  often  want 
to  know  what  plants  have  been  found  to  respond  in  a  certain  way,  or 
they  may  desire  to  reobserve  from  a  new  point  of  view,  or  carr}^ 
further  results  in  which  they  may  be  interested.  This  was  cited  to 
show  the  importance  of  classifying  all  experimental  results,  and  action 
of  the  conference  along  this  line  was  recommended.  The  writer 
requested  that  he  be  furnished  with  accounts  of  hybrids  which  at 
first  were  nearly  barren  and  afterwards  became  fertile;  also  of  hybrids 
which  are  less  fertile  than  either  of  their  parents.  He  also  asked  that 
suggestions  be  sent  him  regarding  different  sj^stems  of  classification. 
In  general,  he  proposes  the  classification  of  hybrids  based  upon  their 
behavior,  rather  than  upon  the  classification  of  natural  orders,  genera, 
or  species. 

The  Principles  of  Plant  Breeding  were  discussed  in  a  paper  by 
Luther  Burbank,  of  Santa  Rosa,  California.  The  two  influences  or 
forces  which  control  plant  and  animal  breeding  are  heredity  and 
environment.  To  guide  the  interaction  of  these  two  forces  is  the  sole 
object  of  the  breeder,  whether  of  plants  or  of  animals.  A  general 
knowledge  of  the  relations  and  affinities  of  plants  is  not  suflicient  for 
the  successful  plant  breeder.  He  must  be  a  skillful  biologist,  and, 
having  a  definite  plan,  must  be  able  to  correctly  estimate  the  action  of 
the  inherent  and  external  forces  which  he  would  control.  A  plant 
breeder  before  attempting  to  make  new  combinations  should  select 
with  great  care  the  individual  plants  which  seem  best  adapted  to  his 
purpose.  This  requires  an  exceedingly  keen  perception  of  minute 
differences,  great  patience,  and  extreme  care  in  treating  the  organisms 
operated  upon.  This  applies  more  particularly  to  annuals  or  those 
plants  generally  produced  by  seed.  In  breeding  perennials  the  first 
deviations  from  the  original  form  are  often  of  an  almost  unappreciable 
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degree.  Bj  careful  and  intelligent  breeding,  any  peculiarity  may  be 
made  permanent,  and  there  appears  to  be  no  limit  to  the  improvement 
of  plants.  Cultivation  and  care  may  help  plants  temporarily,  but  hj 
breeding  plants  may  be  produced  which  will  do  better  work  in  all 
places  and  for  all  time. 

W.  A.  Orton,  of  this  Department,  read  a  pai)er  on  the  Breeding  of 
Disease-Resistant  Varieties,  in  which  a  resume  was  given  of  work 
being  carried  on  by  the  Bureau  of  Plant  Industry.  The  wilt  disease 
of  cotton,  cowpeas,  and  watermelon  was  described  and  photographs 
and  material  shown.  As  a  result  of  continued  selection  of  resistant 
varieties,  it  was  stated,  Sea  Island  cotton  is  now  grown  in  regions 
which  had  Ijeen  practically  abandoned  on  account  of  the  destruction 
caused  by  the  wilt.  No  varieties  are  wholly  resistant,  but  a  number . 
of  strains  have  been  found  which  are  to  a  great  degree  able  to  resist 
the  fungus.  In  general,  upland  cotton  seems  less  resistant  to  wilt 
than  Sea  Island,  and  Egyptian  varieties  are  more  resistant  than  any 
of  the  others.  The  work  so  far  has  been  one  of  selection,  since 
hybridization  is  not  practicable,  as  it  tends  to  destroy  the  merchant- 
able character  of  the  fiber.  Similar  results  in  the  selection  of  cowpeas 
and  watermelons  were  cited,  and  the  author  believes  that  many  other 
varieties  of  plants  may  yet  ])e  found  that  are  resistant  to  disease. 

W.  M.  Hays,  of  the  ]Minnesota  Station,  presented  a  paper  on  Breeding 
for  Intrinsic  Qualities.  He  believed  the  value  of  plants  and  animals 
annually  produced  in  this  country  could  be  readily  increased  10  per 
cent  at  an  expense  of  less  than  1  per  cent.  The  greatest  financial 
gains  would  probably  be  secured  by  the  improvement  of  a  score  of 
plants  and  about  4  species  of  animals.  By  carefull}^  growing  and 
testing  many  thousands  of  individuals  there  will  frei^uently  be  found 
some  one  individual  of  such  superior  merit  as  to  repay  all  expense. 
In  any  hybridization  woi'k  a  good  foundation  stock  must  first  be  pro- 
duced upon  which  to  base  the  new  varieties.  The  importance  of 
working  with  large  numbers  of  individuals  and  the  value  of  correlated 
qualities  wer(^  pointed  out.  During  the  progress  of  the  work  various 
side  lines  may  enter,  but  these  must  Ijc  held  subordinate  to  the  main 
idea  which  controls  the  experiment.  In  choosing  varieties,  often  very 
perplexing  proljhnns  arise.  As  a  rule  crosses  should  be  made  between 
individuals  which  closeh^  approximate  the  ideal,  and  not  between  those 
which  are  too  dissimilar.  An  illustration  of  the  value  of  using  large 
numbers  was  given  in  the  experiments  in  breeding  wheats.  To  l)egin 
with,  5()0  plants  were  examined  for  foundation  stock  and  tested  froni 
3  to  5  j^ears  to  see  that  they  came  true  to  seed.  After  continuing  the 
work  this  length  of  time,  all  were  rejected  but  about  50,  which  were 
given  a  field  trial.  This  work  has  been  contiiuied,  large  numbers  of 
individuals  T)eing  constantly  grown,  and  as  a  result  2  or  3  varieties 
have  been  found  which  are  intrinsically  of  great  value.     In  wheat 
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breeding-  the  author  thinks  that  an  increased  3'ield,  irrespective  of 
distinouishing-  marks,  should  ])e  the  ideal  sought. 

A  paper  on  the  Correlation  between  Different  Parts  of  the  Plant  in 
Form,  Color,  and  Other  Characteristics  was  read  1)\^  S.  A.  Beach,  of 
the  New  York  State  Station.  I^y  means  of  a  number  of  specimens  he 
showed  the  correlation  which  exists  between  different  parts  of  plants. 
By  the  proper  study  of  the  correlation  of  form,  color,  vigor,  etc., 
undesirabl(»  material  may  be  eliminated  to  a  great  degree  while  the 
seedlings  are  still  3'oung.  In  this  way  nmch  valuable  time  and  space 
may  be  saved.  Numerous  examples  were  cited  in  which  this  early 
elimination  is  possible.  Small  foliage  is  said  to  be  usually  correlated 
with  small  fruit.  The  texture  of  the  leaf  and  of  the  fruit  are  believed 
to  bo  correlated  to  some  degree.  Dwarfed  seedlings  produce  poor 
plants  even  when  given  good  cultivation.  Attention  was  called  to  the 
importanc;e  of  considering  groups  of  characteristics.  In  the  case  of 
the  peach  there  seems  to  be  a  direct  relation  between  the  size  of  the 
foliage  and  the  size  of  the  fruit,  and  sufficient  evidence  is  believed  to 
be  at  hand  to  show  that  size  and  color  of  foliage  and  tiow^ers  may  l)e 
depended  upon  in  predicting  the  character  of  fi'uit.  Pale  or  light 
colored  ])lossoms  are  usually  associated  w^th  small  fruit  in  apples, 
while  deep  color  is  correlated  with  larger  fruit.  Pale  foliage  in  the 
raspberr}^  is  correlated  with  yellow  or  light  colored  fruit,  and  dark 
fruit  is  obtained  from  plants  having  dark  foliage  and  canes.  Eoses, 
cannas,  and  asters  generally  follow  the  same  lines — pale  colored  foliage 
indicating  light  colored  Howers.  In  comparing  these  factors,  fully 
matured  leaves  should  always  be  examined  and  even  then  exceptions 
will  l)e  noted.  A  correlation  is  said  to  exist  })etween  the  color  of  the 
flowers  and  the  seeds  of  beans,  between  the  color  of  the  roots  and 
stems  and  the  flowers  of  carnations,  between  the  color  of  the  seed 
coats  and  character  of  plants  of  peas,  etc.  There  is  apparently  some 
correlation  between  the  size  of  the  different  organs  of  plants  and 
possibl}"  between  their  size  and  color,  but  as  yet  the  evidence  is  not 
sufficient  to  formulate  definitely. 

O.  F.  Cook,  of  this  Department,  discussed  Evolution  under  Domes- 
tication, claiming  that  it  is  not  rational  to  attribute  to  cuAaronment 
all  of  the  changes  found  in  plants  and  animals. 

The  Varying  Tendency  and  Individual  Prepotency  in  Garden  Vege- 
tal)les  was  the  subject  of  a  paper  by  W.  W.  Tracy,  of  Detroit,  Michi- 
gan. The  author's  long  experience  has  enabled  him  to  examine  an 
inmiense  number  of  specimens  of  different  vegetables  and  note  some  of 
their  peculiarities.  These  variations  will  frequently  be  api)arent  only 
from  a  careful  study  of  a  great  number  of  plants.  It  is  stated  that 
different  plants  of  the  same  natural  order  tend  to  vary  along  parallel 
lines,  and  variations  that  are  frequently  attributed  to  hybridization  are 
due  to  ordinarj'  variation.  Different  natural  orders  of  plants  are 
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ditferently  affected  by  soil,  climate,  etc.  In  some  cases  plants  g-rown 
from  seed  from  widely  different  regions  did  not  show  any  appreciable 
difference;  in  others,  marked  differences  may  ,be  noted  in  compara- 
tively slight  changes.  An  example  was  cited  in  which  a  variety  of 
watermelon  was  grown  in  Michigan  and  in  a  Gulf  State,  the  seed  being 
from  the  same  source,  and  the  progeny  was  so  similar  as  to  defy  any 
detectable  differences.  The  effect  of  cultural  and  climatic  influences 
is  cumulative.  This  was  illustrated  by  the  simultaneous  occurrence  in 
widely  separated  regions  of  bush  forms  of  Lima  beans,  sweet  peas, 
etc.  These  plants  ordinarily  grow  in  climbing  forms,  but  bush  forms 
suddenly  appeared  in  different  parts  of  the  United  States,  seeming 
to  indicate  that  the  influences  had  been  simultaneously  working  in 
different  regions.  Stock  produced  by  an  individual  grower  will  vary 
wideh"  during  different  seasons.  Seed  from  the  same  stock,  equally 
well  grown  under  precisely  the  same  conditions,  show  marked  differ- 
ences in  the  tendency  to  adhere  to  type  in  different  seasons.  Seeds 
from  individual  pedigreed  stock  plants  vary  widely  in  their  progeny, 
and  the  only  way  to  secure  uniformity  is  to  define  an  ideal,  select  care- 
fulh^,  and  propagate  carefully,  so  as  to  secure  a  lineal  descent  of  a 
single  typical  plant. 

Dr.  D.  Morris,  Imperial  commissioner  of  agriculture  for  the  West 
Indies,  read  a  paper  on  the  Cross  Fertilization  of  the  Sugar  Cane,  in 
which  he  described  the  experiments  in  the  West  Indies  in  the  improve- 
ment of  sugar  cane.  The  subjects  for  consideration  are  a  greater  ton- 
nage of  cane,  a  greater  yield  of  juice,  a  higher  sugar  content,  and  a 
cane  immune  to  diseases.  More  than  60  varieties  of  canes  have  been 
imported  from  all  parts  of  the  world  and  tested  at  the  various  West 
Indian  stations.  Special  attention  has  been  paid  to  bud  variation,  and 
a  few  examples  have  been  found,  which  were  briefly  described.  Some 
of  these  are  quite  promising  as  improvements  over  the  older  varieties, 
and  so  far  they  tend  to  come  true  to  color.  Nearly  all  of  the  bud  vari- 
ations or  sports  which  have  been  under  investigation  originated  from 
the  ribbon  or  striped  cane.  Planting  from  different  parts  of  cane  has 
not  given  results  of  any  great  value  or  improvement,  and  selection  by 
analysis  of  the  cane  juice  does  not  appear  to  offer  promise  of  definite 
results,  nor  has  selection  proved  of  value  when  the  richest  canes  have 
been  taken  individually.  Where  the  richest  clump  in  a  field  was 
tested  there  was  some  indication  of  value,  and  this  is  believed  to  war- 
rant further  investigation.  A  description  was  given  of  attempts  to 
.produce  new  varieties  from  seed.  The  fact  that  the  sugar  cane  some- 
times produced  fertile  seed  VTas  established  about  1887.  At  that  time 
fungus  diseases  had  almost  entirely  destroyed  many  of  the  best  vari- 
eties in  Java  and  in  the  West  Indies.  A  careful  examination  of  the 
flowers,  which  are  very  small  and  very  numerous,  showed  that  occa- 
sionally a  few  seed  in  a  panicle  were  produced,  frequently  only  2  or  3 
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being-  found  in  a  panicle  containing  many  thousand  tlowcr.s.  In  the 
author's -experiments  the  whole  panicle  was  sown  in  l)oxes  in  the  hope 
of  the  presence  of  some  fertile  seed.  On  account  of  the  minuteness 
of  the  tlowers  and  the  rarity  of  the  production  of  fertile  seed,  the 
ordinary  method  of  cross  fertilization  could  not  l)e  adopted.  Stami- 
nate  plants  were  planted  to  the  windward  of  the  pistillate  ones,  or 
in  alternate  rows.  In  another  series  the  panicles  were  covered  with 
bags  and  later  dusted  with  pollen-bearing-  plants  of  known  value.  It 
was  found  that  frequently  the  pollen  was  infertile,  while  the  pistillate 
Howers  were  fertile.  The  most  valuable  varieties  so  far  obtained 
through  seed  canes  have  followed  the  principal  characteristics  of  the 
stand nate  parent. 

So  far  as  the  writer's  oV)servation  has  gone,  the  seed  canes  tiller 
more  extensivel}"  than  the  plants  from  the  cane  top.  The  Ribbon  and 
White  Transparent  Aai'ieties  have  proved  the  best  for  mother  plants, 
the  mother  plants  governing  the  size,  color,  and  to  a  considerable 
extent  the  sugar  content  of  the  cane.  Purity  of  the  juice  has  not 
been  definitely  determined  as  due  to  either  parent.  As  to  the  yield 
of  sugar,  the  average  for  the  island  of  Barbados  is  said  to  be  1.7  tons 
per  acre,  while  one  variety  shown  by  the  writer,  designated  as  No.  208, 
yields  3  tons  of  sugar  per  acre  at  Barbados,  and  its  value  has  l)een 
further  attested  on  the  islands  of  Trinidad,  St,  Kitts,  etc. 

A  paper  on  the  Cytological  Aspects  of  Hj'brids,  by  W.  A.  Cannon, 
of  Columl)ia  University,  New  York,  showed  that  the  relation  between 
the  cytological  and  experimental  studies  could  not  l)e  definitely  stated 
in  the  present  state  of  our  knowledge  on  the  subjects.  A  review  was 
given  of  Mendel's  laws  in  the  light  of  modern  cytological  studies.  So 
far  these  studies  have  been  made  on  first-generation  hyl^rids.  It  is 
said  that  the  normal  division  of  sex  nuclei  leads  to  fertilit}^  in 
hybrids,  but  abnormal  division  to  sterility.  Cytological  studies  on 
cotton  and  other  hybrids,  it  is  claimed,  show  (1)  a  possible  cause  of 
sterility,  (2)  that  variation  in  the  hybrid  may  or  may  not  be  associated 
with  variation  in  spermatogenesis,  and  (3)  that  chromosomes  tend  to 
retain  their  respective  individualities,  as  shown  in  many  hybrids 
examined. 

Improvement  of  Roses  by  Bud  Selection  was  the  subject  of  a  paper 
by  L.  C.  Corbett,  of  this  Department,  in  which  experiments  were 
r(»ported  which  were  undertaken  to  determine  the  relative  value  of 
blind  and  flowering  wood  in  rose  production.  It  was  shown  that 
individual  characteristics  of  a  branch  were  perpetuated  from  genera- 
tion to  generation  in  plants  asexually  propagated,  and  also  that  cumu- 
lative results  are  not  to  be  expected  by  the  selection  of  parts  showing 
like  tendencies  through  successive  generations.  The  flowering  habit 
of  plants  produced  from  flowering  wood  through  five  generations  was 
in   no  way  increased,   nor  was  it  diminished  when  blind  wood  was 
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emplo3'ed  in  a  like  manner.  From  the  commercial  side  this  has  an 
important  bearing,  as  it  is  luore  economical  for  the  Horist  to  produce 
his  roses  each  season  from  blind  wood. 

Under  the  title  of  Improvement  of  Oats  b}^  Breeding,  J.  B.  Norton, 
of  this  Department,  gave  a  description  of  the  work  recently  under- 
taken in  the  plant- breeding  laboratory.  This  has  included  the  selec- 
tion and  hybridization  of  oats  to  secure  rust  resistance,  hardiness, 
increased  yield,  to  prevent  lodging,  etc.  As  yet  the  results  can  not 
be  definitely  determined. 

In  experiments  to  increase  the  yield  and  hardiness  of  Avinter  oats  by 
selection,  sowings  were  made  at  different  dates  late  into  the  autumn, 
and  the  hardiness  of  the  plants  was  tested  by  freezing  out  during  the 
winter.  It  was  found  that  the  farther  south  seed  oats  are  produced, 
the  earlier  the  crop  when  sown  at  Washington;  and  there  are  appar- 
ently no  varieties  of  oats  which  come  absolutely  true  to  type  description. 
In  experiments  in  crossing,  onl}^  .5  to  10  per  cent  of  successful  fertili- 
zations were  ordinarily  secured.  If  cool,  moist  days  were  chosen  for 
pollination,  better  results  would  be  obtained,  in  some  cases  almost  100 
per  cent  of  the  pollinations  resulting  in  the  production  of  fertile  seed. 
The  presence  of  natural  crosses  was  briefly  commented  upon,  and  it 
was  stated  that  Rimpau  in  his  work,  covering  many  years,  observed  only 
4  or  5  cases.  This  seems  to  indicate  that  oats  are  nearly  always  self- 
fertilized. 

In  commenting  upon  this  paper,  Director  Saunders,  of  the  Canada 
Experimental  Farms,  called  attention  to  the  Canadian  work  along  the 
line  of  oats  breeding,  which  has  been  carried  on  for  about  10  or  12 
years,  and  D.  G.  Fairchild  referred  to  the  work  being  conducted  at  the 
experiment  station  at  Svalof,  Sweden,  along  similar  lines.  (E.  S.  R., 
13,  p.  SU.) 

The  su])iect  of  Breeding  Florists'  Flowers  was  treated  in  papers  by 
E.  G.  Hill,  of  Richmond,  Indiana,  C.  W.  Ward,  of  Queens,  Long  Island, 
and  A.  Wintzer,  of  West  Grove,  Pennsjdvania.  In  Mr.  Hill's  paper 
notes  were  given  on  ])reeding  experiments  w^ith  roses,  carnations,  and 
geraniums.  Of  many  thousand  hybrids  produced,  but  few  of  desirable 
qualit}'  Avere  o])tained.  Not  one  in  a  thousand  was  said  to  in  any  way 
approximate  to  thc^  value  of  the  ideal  Avhich  was  sought.  Wiien  the 
great  number  of  hybridizers  who  are  experimenting  with  roses  is  con- 
sidered, the  number  of  valuable  new  sorts  is  very  meager  compared  to 
the  amount  of  labor  expended.  While  rose  fertilization  is  said  to  be 
ver}'  easy,  the  most  important  part  of  the  work  is  in  properl}^  matur- 
ing the  seed  and  propagating  it.  A  number  of  successful  hybrid  roses 
were  cited  as  being  recently  introduced  into  the  market.  Somewhat 
similar  results  were  reported  with  carnations,  in  which  out  of  thousands 
of  seedlings  grown  every  year  by  hundreds  of  growers,  only  a  few 
impro\ed  forms  are  annually  obtained.     In  experiments  with  chrysan- 
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thcmums  the  best  results  have  been  obtained,  it  was  said,  when  only 
double  forms  were  used  for  parent  stocks.  The  hj^bridizing  of  bego- 
nias Avas  also  commented  upon,  and  the  origin  of  a  number  of  the  finest 
new  varieties  was  indicated.  Attention  w^as  called  to  the  fact  that  La 
France,  claimed  to  be  the  parent  of  many  new  varieties,  is  absolutely 
sterile  in  some  countries. 

The  results  of  experiments  in  crossing  pumpkins  were  described  by 
L.  H.  Bailey,  of  Cornell  University,  in  a  paper  entitled  A  Medley 
of  Pumpkins.  The  author  began  a  series  of  experiments  in  1887, 
which  was  continued  for  10  years,  to  determine  the  immediate  effect 
of  pollen  on  fruit.  After  a  number  of  j^ears'  investigation,  no  imme- 
diate effect  of  pollen  could  be  recognized  on  cucurbit  fruits.  The 
experiments  were  continued,  however,  to  see  what  would  be  the 
result  of  crossing  2  varieties  of  squash.  These  varieties  were  hand 
pollinated,  the  seed  saved,  and  in  the  third  generation  the  plants 
occupied  between  8  and  10  acres.  Of  the  product  examined,  fully 
1,500  forms  were  noted  which  did  not  resemble  either  parent  in  form 
or  shape.  The  plants  seemed  to  be  almost  wholly  self-sterile  to  their 
own  pollen.  The  seed  of  one  form,  designated  as  Alpha,  when 
planted,  gave  110  distinct  kinds  of  fruits  and  innumerable  interme- 
diates. The  parent  stock  of  this  experiment  w^as  pedigreed  and 
usually  came  true  to  type,  but  the  progeny  resulting  from  crossing- 
was  so  variable  as  to  give  nearl}^  as  many  types  as  there  were  individ- 
uals. New  characters  continually  appeared  in  the  second  and  third 
generations,  and  the  confusion  became  so  great  that  the  experiment 
was  abandoned.  Another  experiment  was  described,  in  which  one  of 
the  small  ornamental  pear  gourds  was  crossed  with  pollen  from  the 
typical  Connecticut  pumpkin.  From  the  seed  secured,  31)  plants 
resulted  and  no  two  fruits  were  identical.  Nineteen  forms  were 
found  that  were  fairly  well  marked,  and  these  were  described  as 
types.  In  all  the  experiments  seedlessness  seemed  to  be  a  conmion 
trait  of  crossed  cucurbits,  or  if  seed  were  produced  they  were  ordi- 
narily sterile.  An  attempt  was  made  to  reciprocally  cross  Cncurhita 
fejjo^  C.  maxima^  and  C.  moschata.  Only  8  fruits  were  obtained, 
and  those,  species  hybrids,  were  l)etwa^en  ('.  2>('P"  '^'^^  ^-  v//as<:'//c/^«. 
The  progen}"  grown  from  these  seed  were  more  uniform  in  character 
than  those  obtained  by  crosses  in  the  varieties  of  C.  j^epo.  Continuing 
this  w^ork  through  a  miml)er  of  generations,  the  moschata  type  entirel}' 
disappeared  and  the  plants  were  to  all  appearances  C  pe2)o. 

Results  of  Hybridization  and  Plant  Breeding  in  Canada  was  the  title 
of  a  paper  presented  by  William  Saunders,  director  of  the  Canada 
Experimental  Farms.  He  gave  a  brief  resume  of  40  years'  work  in 
Canada  along  the  line  of  production  of  new  varieties  of  fruits,  cereals, 
etc.  His  work  with  wheat,  oats,  barley,  and  various  fruits  was 
described,  the  methods  of  manipulation  being  given  in  considerable 
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detail.  Specimens  were  exhibited  which  showed  the  results  of  a 
number  of  the  crosses.  Among  them  were  crosses  of  Pyriis  haccata 
with  several  varieties  of  Russian  apples,  of  different  species  of  bar- 
berry, of  gooseberry  and  black  currant,  of  Pyrm  maidei  and  P.ja])on- 
iea^  and  of  various  cereals. 

During  an  evening  session  a  iuiml)er  of  papers  were  presented  which 
were  illustratecl  by  specially  prepared  lantern  slides.  The  first  of 
these  was  Ijy  W.  B.  Alwood,  of  the  Virginia  Station,  in  which  an 
account  was  given  of  investigations  in  wine  fermentation.  The  selec- 
tion, propagation,  and  uses  of  pure  cultures  of  yeasts  in  wine  and 
cider  making,  and  in  brewing  and  distilling,  were  considered  and  the 
different  methods  of  elimination  and  of  cultivation  described.  Graph- 
ics were  shown  of  the  action  of  various  wine  ferments  upon  grape 
must. 

The  second  illustrated  paper  was  by  W.  Van  Fleet,  of  Little  Silver, 
New  Jersey,  on  Hybridizing  Gladiolus  Species.  In  growing  Gladioli, 
only  summer-blooming  varieties  with  good  winter-keeping  corms  are 
desired  in  this  country.  Hybrids  of  large  flowered  species  seldom 
prove  valuable  in  the  lirst  generation  but  seem  to  improve  in  subse- 
quent ones.  Many  species  h3"brids  have  been  produced  but  few  have 
proved  of  intrinsic  value.  As  a  rule.  Gladioli  do  not  grow  well  in 
clay.  Sandy  soil  with  an  underlying  of  peat,  if  kept  well  wet,  is  the 
best  soil  for  their  growth,  A  number  of  h3'brids  were  exhibited,  one 
of  which  (Pi'inceps)  was  said  to  have  a  flowering  period  of  nearly  5 
weeks,  4  or  5  of  the  huge  flowers  succeeding  each  other  until  the 
entire  spike  has  blossomed.  This  same  phenomenon  occurs  when 
flower  stalks  are  cut  and  placed  in  water,  if  the  water  is  frequently 
changed.  During  10  years  of  active  hybridizing,  in  which  a  number 
of  species  were  used  for  breeding  purposes  and  more  than  150,000 
seedlings  produced,  many  new  commercial  Aarieties  would  have  been 
expected,  and  although  there  were  many  promising  novelties  only  2, 
Princeps  and  Lord  Fairfax,  have  been  thought  worthy  of  naming  and 
commercial  introduction. 

The  paper  of  C.  W.  Ward,  of  Queens,  Long  Island,  on  Breeding 
Florists'  Flowers  was  also  illustrated  by  lantern  slides.  He  gave  the 
results  of  12  years'  work  in  the  hybridization  of  carnations.  His  work 
has  been  confined  to  8  types  of  stock  which  were  based  on  color  differ- 
ences. These  have  been  subjected  to  various  crossings,  and  it  was 
said  that  the  staminate  parent  showed  its  effect  in  the  color  of  the 
progen3^  If  crossed  upon  another  flower  of  the  same  color  the  result- 
ant plant  would  show  reversion  to  prominent  ancestral  tj^pes.  The 
writer  claims  that  when  the  connnercial  habit  of  the  carnation  has 
been  established  any  desired  color  can  be  ))red  into  it.  In  breeding 
carnations,  if  it  is  desired  to  heighten  the  color  in  no  case  should  pur- 
ple or  similar  colors  be  used,  as  those  colors  tend  to  dull  the  color  of 
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the  progeny.  The  most  difRcult  coh)rs  to  fix  in  hybrid  carnations  are 
the  yellows  and  blues,  and  the  variegated  forms  are  almost  impossible 
to  tix.  Of  60,000  seedlings  grown  to  flowering,  36  have  been  consid- 
ered of  sufiicient  merit  to  continue  propagation,  and  of  this  number  16 
have  been  introduced  to  commerce.  In  the  lantern  slides  accompany- 
ing this  paper  were  shown  the  parentage  and  progen}'^  of  many  of  tlie 
hybrids  produced  by  the  writer. 

N.  E.  Hansen,  of  the  South  Dakota  Station,  read  a  paper  on  the 
Breeding  of  Native  Northwestern  Fruits.  The  prairie  regions  of  the 
Northwest  require  the  breeding  of  new  varieties  of  fruits,  since  all 
the  Eastern  varieties  so  far  tested  have  proved  too  tender.  The 
writer  has  been  extensively  engaged  in  originating  new  varieties  and 
more  than  100,000  seedlings  have  been  under  investigation.  To  induce 
variation  he  proceeded  on  Darwin's  theory  that  excess  of  food  induces 
variation,  and  the  writer  l)elieves  that  selec^tion  and  cultivation  are 
the  chief  factors  to  be  considered  in  his  region.  His  work  with  the 
sand  cherry  {Pninxs  hesi^ey!)  was  described  at  considerable  length. 
Of  this  promising  fruit  between  1:,000  and  5,000  seedlings  or  the 
third  generation  are  under  investigation.  The  quality  of  the  wild 
fruit  is  known  to  be  very  variable,  and  this  has  been  taken  advantage 
of  in  his  propagation  work.  He  has  at  present  75  varieties  budded 
upon  plum  stock.  The  results  obtained  so  far  have  yielded  a  larger 
and  better  flavored  fruit.  The  sand  cherry  is  said  to  cross  readily 
with  many  species  of  Prunus,  and  valuable  hybrids  ma}^  possibl}^  ])e 
secured.  Experiments  with  raspberries,  strawberries,  currants,  goose- 
berries, and  huckleberries  were  briefly  reported,  and  promising  crosses 
have  been  obtained  of  all  of  them. 

T.  V.  Munson,  Denison,  Texas,  gave  the  results  of  his  investiga- 
tions and  observations  on  the  selection  and  hybridization  of  grapes  in 
a  paper  entitled  Advantages  of  Conjoint  Selection  and  H3"bridization 
and  Limits  of  Usefulness  in  Hybridization  among  Grapes.  The  author 
claims  that  the  qualit}'  of  grapes  may  be  readily  improved  bj"  increas- 
ing the  vigor  of  the  vine.  To  secure  better  varieties  of  fruit  recourse 
should  be  had  to  selection  and  hybridization.  Selection  alone  is  con- 
sidered too  slow,  and  new  flavors  and  characteristics  can  be  obtained 
only  in  a  limited  degree  through  bud  variation.  On  the  other  hand, 
indiscriminate  crossing  without  selection  may  prove  injurious,  and 
it  is  only  when  crossing  is  followed  by  careful  and  continued  selec- 
tion that  valuable  results  are  obtained.  The  methods  of  securing 
crosses  were  described  and  the  statement  made  that  any  method  of 
crossing  which  is  adapted  to  a  genus  of  plants  having  many  species 
will  be  found  adapted  to  other  genera  possessing  numerous  species. 
Among  the  limits  of  crossing  the  author  considered  the  possibility  of 
double  fecundation,  stating  that  were  it  possible  it  would  aid  very 
materially  in  hybridizing  so  that  in  a  single  generation  forms  possess- 
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ing  several  desirable  attributes  could  be  obtained.  In  grape  h^-bridiz- 
ing,  as  well  as  with  other  plants,  so  far  as  possible  pure  races  alone 
should  be  used.  Seasonal  changes,  soils,  and  climates  influence  the 
character  of  h3'brids.  A  hybrid  adapted  to  a  given  region  in  w^hich  it 
has  exceedingly  valuable  characteristics  may  utterly  fail  in  other 
regions  with  difl'erent  conditions.  Special  sorts  of  grapes  and  other 
plants  should  be  produced  for  special  conditions,  and  no  attempt  should 
be  made  to  develop  a  variet}^  that  would  be  expected  to  contain  all  the 
desirable  (jualities  and  adapted  to  all  regions  and  climates.  A  number 
of  examples  were  cited  of  desiral^le  parentagx'  for  new  sorts  for  special 
qualities,  conditions,  and  regions.  The  parentage  of  a  large  number 
of  well-known  varieties  of  cultivat(^d  grapes  was  traced  at  considerable 
length. 

C.  E.  Saunders,  of  Ottawa,  Canada,  read  a  paper  on  the  Variations 
in  the  Second  Generation  of  Berberis  Hybrids.  In  this  paper  the 
results  of  experiments  in  crossing  Berheris  tliunhergl  as  a  pistillate  and 
B.  vulgaris  purpurea  as  a  staminate  parent,  in  which  a  large  number 
of  hybrids  was  obtained,  are  described.  Some  of  the  hybrids  were 
intermediate  in  the  size  of  the  plant,  and  size,  shape,  and  color  of  the 
leaves,  while  in  others  the  difl'erent  characters  were  widely  divergent. 
As  a  result  of  his  observations  it  was  found  that  these  hybrids  tended 
to  uniformity  in  the  first  generation  and  wid(>  variation  in  the  second 
and  subsequent  generations,  as  shown  by  more  than  a  thousand  seed- 
lings. In  the  first  generation  little  or  no  purple  color  was  observed, 
but  the  color  of  the  foliage  came  out  well  in  many  specimens  of  the 
second  generation.  The  leaves,  thorns  habit  of  plant,  etc.,  varied 
widely  in  the  later  generations. 

Bud  Variation  in  the  Strawberry  Plant  was  the  subject  of  a  paper 
by  R.  M.  Kellogg,  of  Three  Rivers,  Michigan.  This  is  said  to  be 
very  common  in  the  Strawberry  Plant,  and  an  account  was  given  of  19 
years'  effort  on  tl  ^  part  of  the  writer  to  produce  more  vigorous  types 
of  strawberry  plants  by  forcing  growth  through  the  use  of  fertilizers, 
by  tillage,  and  continued  selection.  The  effect  of  the  different  kinds 
of  fertilizers  in  culture  was  shown,  and  an  excess  of  nitrogen  was  used 
to  stimulate  vegetative  growth  and  thus  induce  variation.  The  individ- 
ual peculiarities  of  plants  must  be  considered  in  producing  new  forms, 
and  where  valuable  individual  characteristics  appear,  as  shown  by  l)ud 
variations,  these  should  be  eagerly  sought  and  propagated. 

G.  T.  Powell,  director  of  the  Briarcliff  School,  New  York,  gave  the 
results  of  10  years'  experiments  in  propagating  bud  variations  of  the 
Sutton  Beaut}^  and  Tompkins  County  King  apple,  his  remarks  being 
illustrated  by  specimens  of  fruits. 

H.  C.  Price,  of  the  Iowa  Station,  read  a  paper  on  Hand  Pollination 
of  Orchard  Fruits.  This  is  not  difiicult,  but  ordinarily  the  results 
obtained  are  ver}-  slow  in  development.      The  plan  of   cooperation 
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iiuiintuined  by  the  Iowa  Experiment  Station  with  orchardists  through- 
out the  State,  in  whicli  pollen  of  known  varieties  is  distributed,  was 
described.  The  seedlings  resulting  from  the  hand  polination  of  fruits 
are  grown  and  carefully  examined.  In  the  cooperation  it  is,  so  far  as 
possible,  desired  that  the  orchardist  should  produce  his  own  seedlings 
rather  than  send  them  to  the  station.  The  effect  of  different  kinds  of 
emasculation  of  the  flowers  was  described.  Low  emasculation,  in 
^^  hich  all  the  flower  but  the  style  was  cut  away,  did  not  give  as  favor- 
al)le  results  as  high  emasculation,  in  which  only  the  corolla  and  anthers 
were  removed.  Studies  on  the  time  for  operation  showed  that  the 
inmiediate  transfer  of  pollen  after  the  emasculation  of  flowers  gave  the 
l)est  results.  Pollen  applied  to  the  stigmas  by  a  camel's-hair  brush 
gave  slighth'  better  results  than  where  transfei-red  by  the  Angers. 
Pollen  taken  from  the  anthers  just  before  the  opening  of  the  flowers 
seems  to  be  the  most  potent  and  gave  the  best  results. 

H.  F.  Iloberts,  of  the  Kansas  Station,  read  a  paper  on  Cereal  Breed- 
ing in  Kansas,  in  which  he  briefly  reviewed  some  of  the  efforts  that 
have  been  made  in  corn  and  wheat  breeding.  In  breeding  wheat  for 
growth  in  Kansas,  hardiness  in  winter,  drought  resistance,  and  increased 
production  are  the  points  sought.  In  a  variety  of  wheat  seeming  to 
possess  extreme  hardiness  a  number  of  spikes  appeared  which  showed 
a  tendenc}^  toward  the  club-wheat  form.  These  heads,  to  the  number 
of  61,  were  collected  and  are  to  be  studied  during  the  coming  season. 
Eleven  of  the  heads  were  apparenth'  of  exceedingh'  great  productivity. 
The  grain  will  be  planted  and  the  results  announced  in  due  time.  It 
is  desired  to  secure  a  variety  in  which  the  spikelets  and  heads  are  more 
completely  filled.  Experiments  in  l)reeding  macaroni  wheats  to  secure 
greater  drought  resistance^  are  also  under  way,  and  a  number  of  other 
experiments  were  briefly  mentioned. 

Williani  Fawcett,  director  of  Pul)lic  Gardens,  Janiiiica,  giixe  a  brief 
account  of  the  plant-breeding  work  that  is  being  conducted  in  Jamaica. 
Naturally  the  investigations  have  been  conducted  on  tropical  plants. 
The  differences  in  the  character  of  the  different  flower  clusters  of 
banana  were  pointed  out.  The  lower  or  earlier  ones  are  usually  all 
female,  and  the  ovary  is  twice  the  length  of  the  rest  of  the  style. 
Those  next  are  both  male  and  female,  and  the  last  ones  to  appear  are 
all  staminate.  If  the  male  flowers  be  cut  from  a  bunch  it  results  in 
early  ripening  and  in  uniformity  of  fruit.  A  number  of  attempts 
were  made  to  artificially  pollenize  the  banana,  and  some  seeds  were 
set  but  they  failed  to  germinate.  Experiments  were  reported  in  which 
the  Smooth  Cayenne  and  Ripley  pineapples  were  crossed.  The 
flowers  of  the  pineapple  are  said  to  be  almost  wholly  self-sterile. 
Many  seedlings  have  been  obtained,  most  of  which  were  intermediate 
between  the  parents,  but  as  yet  they  have  not  developed  valuable 
characters.     Experiments  with  mangoes  have  not  yet  proved  success- 
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ful.  The  investigations  have  shown  that  the  Avocada,  or  alligator 
pear,  may  be  budded  with  success. 

The  remaining  papers  of  the  programme,  read  by  title,  were  as  fol- 
lows: Notes  on  New  Hybrids,  J.  H.  AVilson;  Selection  v.  Hybridism, 
F.  W.  Burbidge;  Some  Laws  of  Plant  Breeding,  H.  J.  Webber;  On 
Variation  in  Plants,  J.  B.  Norton;  Some  Possibilities,  C.  L.  Allen; 
Fertile  Hybrids  of  Teosinte  and  Maize,  J.  W,  Harshberger;  A  Study 
of  Grape  Pollen  and  What  the  Results  Indicate,  N.  O.  Booth;  The 
Improvement  of  C-orn  by  Breeding,  C.  P.  Hartley;  Improvement  of 
Crops  for  Arid  Regions  and  Alkali  Soils,  T.  H,  Kearney;  Improve- 
ment of  Cotton  by  Breeding,  H.  J.  Webber;  Practical  Points  from 
the  Breeding  of  Strawberries  and  Bush  Fruits.  F.  W.  Card;  Crossing 
Species  of  Salix,  S.  W.  Fletcher;  Notes  on  Breeding  Hard}'  Apples, 
J.  Craig;  The  Everbearing  Strawberr}-,  P.  de  Vilmorin;  The  Musk- 
melon,  F.  W.  Rane;  Results  in  the  Breeding  of  Species  of  Ricinus, 
E.  M.  Wilcox;  On  Orchid  Hybrids,  O.  Ames;  Hybrid  Beans,  R.  A. 
Emerson;  Hybrid  Plums,  F.  A.  Waugh;  Cross  Breeding  of  Cinchonas, 
H.  H.  Rus})y;  Notes  on  Plant  Breeding  in  California,  E.  J.  Wickson; 
Plant  Breeding  in  New  Jersey,  B.  D.  Halsted;  The  Wild  Hybrids  of 
the  North  American  Flora,  D.  George;  Plant- Breeding  Work  in 
Germany,  J.  C.  Whitten;  and  Hybrids  and  Diseases,  L.  H.  Pammel. 

The  afternoon  session  of  October  2  was  held  at  the  New  York 
Botanic  Garden,  Bronx  Park,  where  the  delegates  to  the  conference 
were  entertained  as  guests  of  the  directors  of  the  garden.  On  Friday 
an  excursion  w^as  given  the  delegates  up  the  Hudson  to  Poughkeepsie, 
in  the  vicinity  of  which  a  number  of  private  estates  were  visited. 
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CHEMISTRY. 


Manual  of  agricultural  chemistry,  II.  Ingle  {London:  Scott,  Greenwood  it-  Co., 
1902,  pp.  388,  fiys.  11) . — This  volume  "  ih  based  upon  lectures  delivered  annually,  for 
several  years  past,  by  the  author,  to  classes  of  agricultural  students,  many  of  whom 
iiad  already  acquired  some  knowledge  of  general  chemistry.  .  .  .  In  all  cases  the 
w  riter  has  endeavored  to  avoid  empiric  statements,  and  to  give,  as  far  as  possible,  an 
explanation  of  the  facts  or  phenomena  described."  The  introductory  chapter  deals 
with  the  distribution  and  relative  abundance  of  the  elements.  Other  chapters  dis- 
cuss the  composition  of  the  atmosphere,  the  materials  from  which  soils  are  formed, 
the  agencies  active  in  soil  formation,  the  constituents  of  soils  as  related  to  their 
chemical  and  physical  properties,  and  the  classification  of  soils;  the  reactions  occur- 
ring in  soils  (chemical,  physical,  and  biological  nitrification,  denitrification,  action  of 
gases  and  water,  and  electrolytic  dissociation);  analysis  of  soils  (physical  and  chem- 
ical); natural  manures  and  commercial  fertilizers;  analysis  and  valuation  of  manures 
and  fertilizers;  the  constituents  of  the  plant  and  the  chemistry  of  the  development 
of  its  different  parts,  including  explanations  of  the  assimilation  of  carbon  dioxid 
through  the  stomata  of  the  leaves  based  upon  the  generally  accepted  kinetic  theory 
of  gases,  and  of  the  essential  differences  between  osmoses  and  diffusion  as  related  to 
plant  growth;  the  proximate  composition  of  the  principal  farm  crops  (with  methods 
of  analysis) ;  the  chemistry  of  the  animal  organism  and  of  its  functions;  foods  and 
feeding;  milk  and  its  products  (including  analysis);  miscellaneous  products  used  in 
agriculture,  including  arsenic,  mercuric  chlorid  and  various  plant  poisons,  bleaching 
powder,  copper  salts,  iron  sulphate,  disinfectants,  fungicides,  and  insecticides;  and 
an  appendix  of  useful  tables. 

Rapid  volumetric  m^ethod  for  determ.ining-  phosphoric  acid  in  fertilizers, 
A.  L.  Emery  {Jour.  Amer.  Chem.  Soc,  34  {1902),  No.  9,  pp.  895-897).— A  modifica- 
tion of  the  volumetric  method  adopted  by  the  Association  of  Official  Agricultural 
Chemists  is  described.  The  most  important  change  proposed  consists  in  shaking  the 
solution  vigorously  by  hand  after  adding  the  ammonium  molybdate. 

The  determination  of  phosphoric  acid  by  titration  of  ammonium  phos- 
phomolybdate,  J.  Cezar  (Hnl.  J.wor.  Beige  Chun.,  16  {1902),  pp.  247-253;  aU.  in 
Chem.  Centhl.,  1902,  II,  No.  12,  p.  820). — The  author  reports  tests  of  Nyssens'  method 
(E.  S.  R.,  13,  p.  614)  and  describes  slight  modifications  of  certain  details  of  it. 

On  the  determination  of  total  phosphoric  acid  in  Thomas  slag,  C.  Aschman 
{Chem.  Zlg.,  26  {1902),  No.  71,  p.  <S"^'5).— The  author  describes  a  modification  of  his 
method  (E.  S.  E,.,  11,  p.  507),  which  consists  in  proceeding  with  the  determination 
immediately  after  obtaining  the  filtered  solution  of  the  slag,  instead  of  allowing  the 
solution  to  stand  12  hours. 

On  the  influence  of  potassium  ferrocyanid  on  the  precipitation  of  phos- 
phoric acid  by  ammonium  nitromolybdate,  A.  F.  Leuba  (.1/;/;.  Chhn.  Analyt., 
7  {1902),  No.  7,  p.  257). — It  is  shown  that  potassium  ferrocyanid  interferes  with  the 
precipitation  of  phosphoric  acid  by  ammonium  molybdate,  due  to  the  fact  that  it 
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yields  a  dense  reddish-brown  precipitate,  to  which  the  formula  Mo  (OH)^  is  assigned. 
This  jirecipitate  dissolves  in  sodium  carbonate  solution,  and  when  this  is  exactly 
neutralized  with  nitric  acid  and  heated  the  yellow  phosphomolybdic  compound 
separates  out. 

Double  ammonium  phosphates  in  analysis,  Martha  Austin  {Amer.  Jour. 
Sci.,  4.  scr.,  4  {1903),  No.  SO,  -pp.  150-160). — The  author  briefly  reviews  her  own 
work  (E.  S.  R.,  10,  p.  419)  and  that  of  other  investigators  relating  to  the  accuracy 
of  the  determination  of  magnesium,  manganese,  cadmium,  and  zinc  by  means  of 
double  ammonium  i)hosphates,  and  calls  attention  to  certain  precautions  which 
must  be  observed  to  insure  accuracy,  especialh^  the  use  of  anhydrous  asbestos  in 
filtering.  The  results  obtained  by  Miller  and  Page  « in  the  determination  of  cadmium 
are  stated  to  be  unreliable  by  reason  of  their  use  of  hydrous  (serpentine)  asbestos. 
The  modification  of  the  author's  method  for  the  determination  of  zinc  and  manga- 
nese proposed  by  Dakin''  is  criticized  as  inaccurate  on  account  of  the  error  introduced 
by  washing  with  ammonium  i)hosphate  and  alcohol  and  by  the  use  of  hydrous 
asl)estos  in  filtering. 

Rediscovery  of  a  process  for  rendering  phosphoric  acid  available,  C. 
Baskerville  {Seicner,  n.  ser.,  16  {1902),  No.  397,  p.  215). — An  abstract  of  a  paper 
read  before  the  North  Carolina  Section  of  the  American  Chemical  Society  at  Raleigh 
May  17,  1902,  in  which  the  author's  experiments  in  fusing  insoluble  i^hosphates  with 
alkaline  sulphates,  sulphids,  nitrates,  and  carbonates  are  briefiy  referred  to. 

The  detection  of  nitric  acid  in  presence  of  an  alkaline  ferrocyanid  or 
ferricyanid,  A.  F.  Leuba  {Ann.  Ch'nn.  Analyt.,  7  {1902),  No.  7,  p.  S58).—T\\q  test 
for  nitric  acid  by  adding  sulphuric  acid  and  a  ferrous  salt  can  not  be  made  in  the 
usual  manner  in  the  presence  of  alkaline  ferrocyanid s  or  ferricyanids,  since  these 
form  dark  blue  compounds.  When,  however,  a  slight  excess  of  concentrated  solution 
of  cadmium  chlorid  is  added  and  the  insoluble  cadmium  ferrocyanids  and  ferricyanids 
removed  by  filtration  the  test  may  l)e  made  as  usual. 

The  determination  of  organic  nitrogen  in  -water,  H.  Causse  {Compt.  Rend. 
Acad.  Sri.  Pari^,  134  {1902) ,  No.  25, pp.  1520-1522;  abs.  in  Chem.  Centhl,  1902,  II,  No.  6, 
p.  475). — In  the  method  proposed  the  organic  compounds  of  nitrogen  are  precipitated 
by  means  of  a  saturated  solution  of  baryta  water  containing  20  per  cent  of  barium 
chlorid,  the  organic  matter  destroyed  by  digestion  in  sulphuric  acid,  and  the  nitrogen 
determined  by  nesslerizing  the  ammonia  obtained  by  distilling  the  solution  obtained, 
after  addition  of  an  excess  of  potash. 

New  apparatus  in  water  analysis,  A.  (i.  Woodman  {Jovr.  Amer.  Chcm.  Soc, 
24  {1903),  Nit.  9,  pp.  S"j7,  S9S). — A  criticism  of  the  apparatus  of  Thomas  and  Hall  for 
collecting  samples  oi  wati'r  for  the  determination  of  dissolved  oxygen  or  carbon 
dioxid  (Fv.  S.  R.,  14,  p.  10).  The  author  explains  why,  in  his  opinion,  the  samples 
collected  in  the  way  iiroposed  do  not  represent  the  exact  charactci'  of  the  water  l)eing 
tested. 

Gluten  feeds,  determination  of  fat  and  acidity,  E.  (iudeman  {Science,  n.  ser., 
16  {1902),  No.  399,  p.  287).—T\\(^.  autlior  states  that  drying  corn  gluten  feeds  in  hydro- 
gen, vacuum,  or  air  modifies  them  sufficiently  to  give  low  results  for  the  percentage 
of  fat  and  increases  the  acidity  of  the  extracted  fat.  (Tluten  meals  containing  5.16 
per  cent  of  fat  before  drying  gave  3.56  after  drying.  The  acidity  of  the  fat  extracted 
before  drying  was  from  5  to  15  per  cent  and  after  drying  from  20  to  40  per  cent.  The 
acidity  as  determined  varies  materially,  according  to  the  indicators  used.  The 
author  claims  that  acidity  of  feeding  stuffs  is  due  to  the  presence  of  acid  salts,  and  is 
no  criterion  of  the  quality  of  the  feed  or  raw  materials  from  which  it  was  made. 

Glucose  determination,  E.  Gudeman  {Science,  n.  ser.,  16  {1902),  No.  399,  p. 
)■ — The  author  states  that  the  polariscope  gives  incorrect  results,  due  to  the  varia 
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t  ion  ill  the  rotating  power  of  glnc( )SL'S  1  )ct\voeu  SO  and  198.  He  suggests  detenu ination 
by  means  of  Fehling's  solution  after  inversion  at  67°  0.  and  after  treatment  with 
malt.  Invert  sugar  is  determined  l)y  double  polarization  at  20  and  87°  C.  From, 
these  results  the  amount  of  reducing  and  nonreducing  substances  is  directly  calcu- 
lated and  the  sum  of  the  two  taken  as  the  actual  amount  of  commercial  glucose  or 
^rai)e  sugar  present  in  the  mixtures. 

The  polarization  of  fruits,  jellies,  jams,  and  honeys,  L.  M.  T<ji..man  {Jour. 
Amer.  Chcm.  Soc,  24  {1902)^ No.  6,  jip-  515-524,  figs.  2). — The  author  investigated  the 
action  of  hydrochloric  acid  upon  the  rotary  power  of  invert  sugar.  Cane  sugar  was 
inverted  with  citric  acid  and  hydrochloric  acid  added  in  different  proportions  to 
equal  quantities  of  the  solution.  The  change  in  rotation  to  the  left  due  to  the  addi- 
tion of  hydrochloric  acid  was  the  same  whether  polarization  was  made  immediately 
in  the  cold  or  after  the  solution  had  been  heated  to  67°  C.  and  was  proportional  to 
the  quantity  of  acid  used.  A  correction  for  the  hydrochloric  acid  is  therefore  neces- 
sary in  tlie  calculation  of  cane  sugar  in  invert  sugar  by  Clerget's  method.  The  f(jl- 
lowing  formula  in  which  /S— sucrose,  a  direct  reading,  b  invert  reading,  an<I  /  tem- 
perature, while  not  applicable  to  fruit  products  containing  glucose,  is  given  l)y  the 
author  as  of  special  value  in  estimating  small  amounts  of  cane  sugar  in  fruits,  pure 
fruit  jellies,  jams,  and  honeys  in  which  large  amounts  of  invert  sugar  are  present. 

g- (6-0.062  h) 
S=      141.79— i^ 
2 

The  effect  of  the  acid  is  represented  liy  0.062/*.  Readings  should  b<-made  at  abcnit 
20°  ('. 

On  the  quantitative  separation  of  maltose  and  lactose,  C.  I.  1>oyi)EX  {.four. 
Amer.  Chein.  Soc,  24  {1902),  No.  10,  pp.  993-995). — The  method  given  is  leased  upon 
the  removal  of  maltose  by  Saccharomyces  anomolus,  which  apparently  does  not  affect 
the  lactose. 

Refractive  indices  of  salad  oils — correction  for  temperature,  L.  M.  Toi-man 
and  L.  S.  Munson  {Jour.  Amer.  Chem.  Soc,  24  {1902),  No.  S,  pp.  754-75,s').— The 
correction  for  temperature  for  the  refractive  indices  of  linseed,  cotton-seed,  peanut, 
corn,  sesame,  olive,  and  rape  oils  as  determined  was  about  0.000365  for  1°  C.  and 
was  i^ractically  uniform  iov  the  different  oils. 

The  influence  of  growth  of  mold  upon  the  chemical  composition  of  oleo- 
margarine and  butter,  C.  A.  Cramptox  {Science,  n.  ser.,  16  {1902),  No.  399, 2>-  28<s'). — 
Analyses  are  given  of  a  series  of  samples  of  oleomargarine  which  had  been  kept  for 
3  years  and  become  infected  with  a  growth  of  mold.  These  results  show  great  varia- 
tion in  the  composition  of  the  fat,  believed  to  be  induced  chiefly  by  the  mold.  The 
author  believes  they  indicate  that  the  rancidity  of  fats  is  brought  about  (primarily, 
at  least)  by  the  influence  of  the  growth  of  micro-organisms  or  the  enzyms  produced 
by  them. 

Tables  for  use  in  the  determination  of  fat  in  cream  by  the  Gerber  method, 
A.  Hesse  {Molk.  Zfg.,  10  {1902),  No.  23,  pp.  406,  407). 
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Fieldbook  of  American  -wild  flowers,  F.  S.  Mathews  {Neu)  Yorh:  G.  P.  Put- 
nam''s  Sons,  1902,  j)P-  XX -^552,  col.  ph.  24,  fiy.<<.  268). — This  book  gives  a  short 
description  of  the  character  and  habits  of  many  of  our  best  known  wild  flowers, 
together  with  a  concise  definition  of  their  colors,  and  incidentally  refers  to  the  insect 
visitors  which  assist  in  their  fertilization.  The  arrangement  of  the  orders  and  genera 
is  that  adopted  by  Engler  and  Prantl,  and  a  conservative  treatment  of  specific 
nomenclature    is  followed.      Species  representative  of    72  families  of    jilants  are 


226  EXPEKIMENT    STATION    KECORD. 

descrilx^-d  in  language  as  nontechnical  as  the  subject  will  admit;  and  as  a  fieldbook 
the  compactness  of  the  volume,  conciseness  of  the  descriiitions,  and  excellence  of  the 
illustrations  make  it  easy  to  identify  many  of  the  more  common  species  of  wild 
flowers.  The  absence  of  any  key  to  orders  and  genera  may  prove  detrimental  in 
the  estimation  of  some,  but  through  the  pojiular  instruction  in  nature  studies  many 
plants  are  known  by  their  family  affinities,  and  this  work  will  be  found  valuable  in 
supplementing  the  other  studies. 

Tlie  cultivated  guavas  and  their  botanical  differences,  J.  B.  Davy  {Cali- 
fornia Sta.  Rpt.  1899-1901,  j^t.  1, 2>p.  86-88). — In  view  of  the  increasing  interest  which 
has  been  shown  in  the  cultivation  of  guavas,  the  author  has  prepared  a  brief  account 
of  the  botany  and  economic  uses  of  the  genus,  together  with  a  key  of  the  species 
already  introduced,  by  which  they  may  be  readily  distinguished.  Five  species  are 
described  in  considerable  detail,  the  classification  given  being  based  on  differences 
of  the  branchlets.  A  number  of  other  species  are  mentioned  which  are  insufficiently 
known,  and  notes  given  on  others  which  might  j^robably  prove  serviceable  in  plant- 
breeding  experiments. 

Some  Australian  vegetable  fibers,  J.  H.  Maiden  {Agr.  Gaz.  Nc'iv  SurUh  Wales, 
13  {1903),  No.  2,  jjp.  167-182). — A  list  is  given  of  some  of  the  more  important  Aus- 
tralian fiber  plants,  together  with  notes  on  their  distribution  and  economic  value. 
The  different  plants  are  grouped  according  to  orders. 

The  Geastrse,  C.  G.  Lloyd  {Cincinnati:  Aufli.or,  1.902,  pp.  44,  ,fi</s.  80). — A  descrip- 
tion is  given  of  the  Geasters,  in  which  different  parts  are  defined,  and  a  classification 
of  the  genera  and  species  is  given.  Two  genera  are  recognized — Myriostoma,  with 
1  species,  and  Geaster,  with  22  species. 

The  origin  of  species  by  mutation,  D.  T.  MacDougal  {Torreya,  2  {1902),  Nos. 
^,  pp.  65-68;  6,  pp.  81-84;  7,  j)p.  97-100). — An  extended  review  is  given  of  the  f)rigin 
of  species  by  mutation,  the  theory  and  experiments  of  de  Vries  being  described  at 
considerable  length  (E.  S.  K,  18,  pp.  324,  619). 

The  rheotropism  of  roots,  F.  C.  Newcombe  {BoL  Gaz.,  3.1  {1902),  Nos.  3,  pp. 
177-198;  4,  2jp.  263-283;  5,  pp.  341-362,  figs.  iJ).— The  results  of  investigations  of  the 
rheotropic  movement  of  roots,  as  shown  by  the  examination  of  32  species  of  plants, 
are  given.  These  32  species  include  all  plants  but  2  that  have  been  examined  for 
rheotro])isni,  and  of  the  34  that  have  l)een  studied,  20  showed  positively  rheotropic 
movements  and  14  have  been  found  insensitive.  It  is  conclude<l  that  rheotropism 
can  not,  therefore,  be  said  to  be  a  general  phenomenon. 

The  transformation  of  proteids  during  germination,  G.  Andre  ( Compt.  Rend. 
Acad.  Sci.  Paris,  134  {1902),  No.  17,  pp.  995-998). — Results  of  investigation3  in 
determining  the  transformation  of  proteids  during  the  germination  of  beans  are  given. 
Of  the  proteid  materials  which  enter  into  the  seed,  albumin  disappears  most  quickly. 
Legumin,  which  represents  about  one-fourth  of  the  total  nitrogen  of  the  unsprouted 
seed,  diminishes  rapidly  but  never  completly  disappears,  The  amid  nitrogen,  such 
as  aspai'agin,  etc.,  remains  in  solution  after  the  separation  of  legumin  and  albumin, 
and  increases  with  the  process  of  germination,  so  that  the  nitrogen,  which  is  aliout 
4.2  per  cent  of  the  total  nitrogen  of  the  seed,  increases  to  more  than  55  jier  cent  dur- 
ing germination.  The  proteid  materials  which  are  insoluble  in  water  form  the  greater 
portion  of  tlie  substance  called  conglutin  by  Rittenhaus.  At  the  time  the  total 
weight  of  the  plant  is  about  that  of  the  seed,  or  when  the  plant  begins  to  take  up 
nitrogen  from  the  soil,  the  insoluble  nitrogen  increases  rapidly,  and  this  period  is 
characterized  by  the  formation  of  new  albuminoids.  These,  on  the  one  hand,  are 
formed  from  the  nitrogen  taken  from  the  soil  and  on  the  other  by  the  conversion  of 
the  soluble  amids  ami  albuminoids. 

Observations  on  transpiration,  C.  C.  Curtis  {Bui.  Torreif  BoL  Gluh,  29  {1902), 
No.  6,  })p.  360-373). — An  account  is  given  of  the  variation  of  the  transj^iration  due  to 
differences  in  electric  illumination,  moisture,  cuticular  and  intracellular  transjiira- 


BOTANY.  227 

tion,  periodicity  of  stomata,  etc.  It  was  found  that  on  clotidy  and  stormy  days, 
when  the  intensity  of  the  light  is  uniform,  the  transpiration  curve  shows  a  pronounced 
maximum  near  midday.  Tlie  illumination  of  an  electric  light  of  900  candle- 
power  under  uniform  external  conditions  demonstrated  a  jjeriodicity  in  the  trans- 
piration of  several  plants  that  corresponded  in  the  main  with  the  curves  determined 
on  cloudy  days.  Slight  variation  in  the  humidity  of  the  atmosphere  produced  no 
change  in  the  amount  of  transpiration  that  could  be  definitely  determined.  An 
increase  of  8  per  cent  in  the  humidity  resulted  in  a  marked  drop  in  the  rate  of  trans- 
piration. The  curve  of  transpiration  in  the  dark  was  frequently  characterized  by 
marked  variations  in  comparison  with  the  periodicity  of  light.  There  is  believed  to 
be  a  cessation  of  the  vital  action  of  the  plant  in  the  dark,  and  the  retarding  of  the 
rate,  together  with  its  more  pronounced  regularity,  is  in  keeping  with  the  loss  of 
vigor  in  the  plant.  The  transpiration  in  the  dark  indicates  that  the  stomata  may  be 
sufficiently  open  to  allow  the  escape  of  vapor.  This  may  be  brought  about  in  con- 
nection with  the  interchange  of  the  gases  in  respiration  or  possibly  V)y  the  independent 
action  of  certain  stomata  that  are  especially  affected  by  the  increased  turgor  tension 
or  vapor  tension  of  intracellular  transi:)iration.  The  physiological  character  of 
transpiration  is  indicated  by  the  periodicity  of  the  opening  and  closing  of  the  sto- 
mata. They  are  more  resiionsive  to  the  stimuhis  of  light  in  the  morning  than  in  the 
afternoon,  and  the  increased  physiological  activity  in  the  morning  is  manifested  in 
the  more  pronounced  after  effect  following  the  illumination  in  the  forenoon. 

Contributions  to  the  chemistry  of  chlorophyll,  E.  Schunck  {Proc.  Roy.  Soc. 
[London'],  69  {1902),  No.  4^5,  pp.  307-312;  ahs.  in  Bot.  Centbl,  89  {1902),  No.  U,  pp. 
389,  390). — A  report  is  given  of  the  changes  which  chlorophyll  undergoes  in  passing 
through  the  bodies  of  animals.  The  feces  of  animals  fed  green  vegetable  food  did 
not  contain  any  chlorophyll,  but  did  show  a  number  of  substances  that  are  aiij^ar- 
ently  chlorophyll  derivatives.  One  of  these  seems  identical  with  phylloxanthin, 
while  another  resembles  phylloeyanin,  but  is  not  identical  with  it.  A  third  sub- 
stance was  found  to  which  the  name  scatocyanin  is  given.  The  chemical  and 
physical  properties  of  scatocyanin  are  described. 

The  etiolation  of  plants,  F.  Noll  {Sitzher.  Niederrhein.  Gesell.  Naiur.  u.  Heilk. 
Bonn,  1901,  jjp.  9;  ahs.  in  Bot.  Centbl,  89  (1902),  No.  13,  pp.  363,  364).— In  addition 
to  the  well-known  action  of  the  absence  of  light  in  producing  the  etiolation  of  plants, 
the  author  describes  forms  which  are  due  to  other  causes.  The  action  of  water  under 
special  circumstances  may  result  in  etiolation,  and  an  inadequate  amount  of  nitrogen 
or  other  important  food  constituent  may  result  in  a  similar  condition.  Another 
form  of  etiolation  may  be  produced  by  propagating  such  plants  as  Sempervivium 
and  other  rosette-forming  plants  by  their  flowering  shoots. 

The  action  of  light  on  etiolated  plants,  H.  Kicome  {Rev.  Gen,  Bot.,  14  {1902), 
Nos.  157,  pp.  26-40;  158,  xyp.  72-88;  159,  pp.  120-137,  ph.  3,  figs.  10)  .—The  result  of 
a  series  of  investigations  on  the  influence  of  light  upon  etiolated  plants  is  reported. 
Potatoes,  beans,  lentils,  castor  beans,  and  a  number  of  other  plants  were  germinated 
and  part  of  the  seedlings  kept  in  the  dark  for  several  weeks  and  afterwards  brought 
into  the  light,  a  check  lot  being  grown  under  normal  conditions.  The  effect  of  etio- 
lation upon  the  subsequent  development  of  the  plants  is  shown  in  the  modified  mor- 
phological and  anatomical  structures  of  the  plants.  It  is  shown  that  etiolated  plants 
are  capable  of  considerable  development  when  brought  into  the  light,  provided  they 
possess  sufficient  reserve  material  when  brought  from  darkness  into  light,  and  that 
their  capacity  to  grow  has  not  been  destroyed  by  the  sudden  change.  The  ultimate 
development  and  differentiation  of  leaves  produced  in  darkness  when  brought  into 
the  light  depends  upon  the  state  of  development  at  the  time  of  the  change.  The 
same  is  true  for  the  internodes,  although  these  organs  do  not  attain  their  maximum 
development  in  the  light.  This  effect  seems  to  be  brought  about  by  a  loss  of  water 
due  to  the  disturbance  of  the  equilibrium  between  the  transpiration  by  the  leaves  and 
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absorption  through  the  roots.  The  organization  acquired  l)y  a  plant  in  darkness 
feebly  affects  its  development  in  the  light.  The  internodes  of  plants  brought  into 
the  light  ai-e  usually  short  and  large  and  the  leaves  larger  than  normal,  especially  if 
in  a  dry  atmosphere.  This  seems  to  be  due  to  the  activity  of  transpiration  at  the 
time  and  the  leaves  drawing  the  water  from  the  internodes. 

The  influence  of  temperature  on  the  absorption  of  mineral  elements  by- 
etiolated  plants,  G.  Andre  {ContpL  Rend.  Acad.  Sei.  Park,  134-  {1903),  No.  11,  pp. 
668-671). — In  a  previous  publication  (E.  S.  R.,  12,  p.  613)  the  author  has  shown 
marked  differences  which  exist  between  etiolated  plants  of  maize  and  lupine  which 
are  kept  in  darkness.  In  the  present  paper  the  experiments  are  continued  with 
maize  and  beans,  in  which  the  effect  of  temperatures  of  15  and  30°  C.  on  the  absorp- 
tion of  mineral  elements  by  etiolated  i)lants  is  shown.  Lime,  which  is  most  abun- 
dant in  plants  etiolated  at  15°,  is  absorbed  less  abundantly  by  those  which  have  been 
kept  at  30°  C.  Potassimn  is  taken  up  in  the  same  manner.  Phosphoric  acid  does 
not  show  apprecialjle  variation  from  the  above,  while  sulphur  in  the  form  of  sul- 
phates, which  is  present  in  considerable  abundance  in  beans,  is  found  to  lie  2J  times 
as  abundant  in  the  etiolated  plants  as  in  the  seed.  In  the  case  of  maize  the  sulphates 
are  7  times  as  abundant.  Comparing  plants  etiolated  at  15  and  30°  C.  shows  a 
remarkalile  increase  in  the  silicates  present  at  the  higher  temperature,  which  is  cor- 
related with  an  increase  of  cellulose. 


METEOROLOGY— CLIMATOLOGY. 

Report  of  the  meteorologist,  W.  H.  Bishoi'  {Delaware  Sta.  Rpt.  1901,  j)p.  200- 
206). — Monthly  summaries  of  observations  at  3  places  in  Delaware  on  temperature, 
pressure,  precipitation,  relative  humidity,  and  prevailing  winds  during  the  year  ended 
June  30,  1901,  are  given,  with  a  summary  of  observations  on  temperature  and  jire- 
cipitation  during  the  calendar  year  1900. 

The  summary  for  1900  is  as  follows: 

Annual  .^lunuiarif  of  nnieorological  observations  in  Delavarr,  1000. 


Temperature. 

Number 
of  days 
on  which 
0.01  in. 
or  more 
of  rain 
fell. 

Locality. 

Highest. 

Lowest. 

Mean. 

Total 
rainfall. 

I)r(i.  F. 

r>('<l.  F. 

4  (February)  

3  (February) 

7  (February) 

Dc(i.  F. 
■53.3 
54.8 
56.1 

Inches. 
40.74 
37.71 
36. 69 

f)') 

Dover  

1U8  (July) "" 

85 

Seaford  

102  (August) 

SO 

Meteorological  tables,  T.  S.  Oi'tram  {3[inne.wia  Sta.  Rpt.  1901,  pp.  341-340).— 
Tables  prepared  by  tlie  director  of  the  Minneapolis  office  of  the  Weather  Bureau  are 
given,  showing  tlie  monthly  and  yearly  averages  and  departures  from  normal  of 
temi)erature  and  precipitation,  based  on  observations  at  some  64:  ])laces  in  Minnesota 
during  the  year  ended  June  30,  1901 . 

Rainfall  variations  {Science,  n.ser.,  16  {1902),  No.  393,  p.  7-5).— This  is  a  brief 
note  on  a  discussion  by  Hann«  of  variations  in  rainfall  during  long  periods,  based  on 
data  for  monthly  and  yearly  rainfall  at  Padua,  1725-1900;  Klagenfurt,  1813-1900, 
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and  Milan,  1764-1900.     There  is  shown  to  be  a  35-j^ear  periodicity  as  regards  dry 
and  wet  years,  corresponding  with  the  85-year  climatic  period  of  Bruckner,  as  follows: 

Periodicity  of  icet  and  dry  years. 


Wet 1738    1773    1808    1843    1878    (1913) 

Dry 1753    1788    1823    1859    1898    (1928) 


1738 
1753 

1773 

1788 

1808    1843 
1823    1859 

1878 
1898 

Black  rain  in  Nortli  Carolina,  C.  Baskerville  and  H.  R.  Weller  {Scioicc,  n. 
.sec,  J6  {1902),  No.  .197,  ])j>.  215,  216). — An  abstract  of  a  paper  read  before  the  North 
Carolina  section  of  the  American  Chemical  Society  at  Raleigh  May  17,  1902,  which 
refers  briefly  to  a  chemical  eyamination  of  a  sample  of  black  rain  from  Lonis- 
burg,  N.  C.  * 

Cyclones  and  agriculture,  L.  Dumas  [Tj^  Tug.  Ayr.  Gemblou.r,  12  (1902),  No.  11, 
pp.  523-531,  Jiyii.  2). — A  general  dis-cussion  of  the  movement  and  course  of  cyclones 
and  of  the  damage  which  thev  do  to  agriculture. 
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Waters  ( California.  Sia.  Rpt.  1899-1901,  pt.  1,  pp.  49,  50). — The  results  of  examina- 
tions of  310  samples  of  water  from  different  parts  of  the  State,  with  reference  to  their 
adaptabilitj'  for  domestic  or  irrigation  purposes,  are  briefly  summarized.  It  was 
found  that  70  per  cent  of  the  lake  and  stream  waters,  56  per  cent  of  the  spring 
waters,  56.7  per  cent  of  the  common  well  waters,  47.8  per  cent  of  the  reservoir  and 
ditch  waters,  and  31.6  per  cent  of  the  artesian  well  waters  were  unsuitable  for 
domestic  and  irrigation  purposes. 

The  purification  and  sterilization  of  water,  S.  Rideal  {.four.  tSoc.  ^l/'/.s,  50 
(1902),  Noii.  2591,  pp.  717-725;  2592,  pp.  729-737;  2593,  pp.  741-750;  2594,  pp. 
755-767). — A  series  of  lectures  giving  a  very  complete  discussion  of  the  snl)ject. 

Studies  of  the  subterranean  hydrology  of  the  region  of  Cadereyta  Mendez, 
State  of  dueretaro,  1901,  J.  DeD.  Villarello  {Bol.  Sec.  Fomento  [^fexi<■<l'\,  1 
{1901),  No.  5,  IY,pp.  75-91;  1  {1902),  No.  6,  IV,  pp.  135-152). 

Soil  analyses,  C.  L.  Penny  {Delaware  Sta.  Rpt.  1901,  pp.  77-S2,  fly.  1). — "As  a 
preliminary  step  to  a  general  study  of  the  soil,  analyses  were  made  for  potash,  phos- 
jilioric  acid,  and  lime  in  7  soils  selected  from  various  places  in  Kent  County,  all  in 
the  vicinity  of  Dover."  The  results  of  these  analyses,  as  well  as  of  mechanical 
analyses  of  the  soils,  are  reported  with  a  description  of  the  methods  used  in  sampling 
the  soils  and  in  determining  potash.  In  each  case  the  surface  soil  was  sampled  to 
the  line  of  demarcation  between  surface  and  subsoil,  the  depth  varying  from  6  to  10 
in.  in  different  cases.  The  subsoil  was  sampled  to  a  total  depth  from  the  surface  of 
36  in.,  or  25  to  30  in.  below  the  bottom  of  the  surface  soil.  The  samples  were  taken 
either  with  a  brass  tube  sampler  or  by  means  of  a  spade.  The  method  of  determining 
potash  was  substantially  that  described  in  previous  publications  (K.  S.  R.,  10,  pp. 
K!4,  514),  except  that  the  rotary  device  used  in  the  acid  digestion  of  the  soils  was 
modified  so  that  the  steam  chest  containing  the  flasks  is  inclined  toward  the 
horizon  at  an  angle  of  22°,  the  flasks  being  placed  in  the  chest  with  their  necks 
parallel  to  the  axis  of  rotation.  In  this  way  the  necessity  for  tightly  closing  the 
flasks,  with  the  consequent  danger  of  collapse,  is  avoided,  and  it  is  claimed  that  v.hile 
the  agitation  is  not  so  violent  as  in  the  original  device,  the  conditions  are  quite  as 
favorable  for  the  solvent  action  of  the  acid.  The  soil  solutions  were  made  with 
hydrochloric  acid  of  20.26  percent  strength  (1  liter  of  acid  to  500  gm.  of  soil),  the 
digestion  being  maintained  at  steam  heat  for  12  hours.     Parallel  determinations  were 
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made  in  sampler  of  soil  ignited  to  bright-red  heat  and  those  not  so  ignited.  It  was 
found  that  the  amount  of  potash  sohible  in  strong  acid  at  steam  heat  was  in  most 
cases  more  than  doubled  by  ignition.  A  slightly  larger  percentage  of  potash  was 
founil  in  the  subsoil  than  in  the  surface  soil,  the  reverse  l)eing  true  in  case  of  lime. 

The  soils  of  Dorset,  D.  A.  Gilchrist  and  G.  A.  Luxmoore  {Jour.  Rending  Col. 
\_England],  litOO,  Snp.  10,  pp.  28;  1902,  Aug.,  pp.  34). — Reports  are  here  given  of 
results  of  examinations  of  the  second  and  third  installments  of  20  samples  each  of 
Dorset  soils  investigated  under  the  terms  of  an  agreement  explained  in  an  earlier 
report  (E.  S.  R.,  11,  p.  327).  The  reports  give  the  results  of  laboratory  examina- 
tions and  field  observations. 

Gooselands  of  Glenn  and  Colusa  counties,  R.  H.  Loughridge,  T.  L.  Knock, 
and  J.  B.  Davy  {California  ,Sta.  Ejd.  1899-1001,  pf.  1,  pp.  21-3S).—A  brief  account  is 
given  of  mechanical  and  chemical  examinations,  and  studies  of  alkali  conditions, 
physical  characteristics,  and  distinctive  flora  of  these  lands,  which  derive  their  name 
from  the  fact  that  they  are  the  resort  of  large  flocks  of  wild  geese  which  are  attracted 
by  the  accumulation  of  water  on  the  surface  of  the  soils  during  the  winter  rains. 
The  soils  cover  a  large  area  in  the  counties  of  Glenn  and  Colusa,  bordered  l)y  the 
alluvial  belt  of  the  Sacramento  River  on  the  east  and  the  valley  plain  of  the  Sacra- 
mento Valley  on  the  west,  and  reach  from  AVillows  on  the  north  to  within  a  few 
miles  of  Arbuckle  on  the  southeast.  The  region  varies  in  width  from  about  15  miles 
in  its  widest  place  on  the  north  to  about  6  miles  on  the  south.  It  has  a  length  of 
about  30  miles.  The  accumulation  of  water  is  due  to  an  impervious  subsoil,  and  the 
soil  is  strongly  impregnated  with  alkali,  the  predonnnant  ingredient  of  which  is 
sodium  sulphate.  The  alkali  is  believed  to  be  derived  mainly  from  the  alkali  waters 
and  sediments  of  Willows  Creek,  which  emi^tiesinto  this  area.  A  combined  system 
of  warping  and  drainage  is  suggested  as  a  possible  means  of  correcting  the  present 
unsatisfactory  condition  of  these  lands.  "  The  most  abundant  and  distinctly  char- 
acteristic plants  of  the  gooselands  proper  are,  in  order  of  prevalence:  Alkali  heath 
{Frankenia  grandifolia),  gum  weed  {Grindelia  camponim),  salt  grass  {Disiichlis 
spicata),  gold  fields  (a  species  of  Bxria  or  Ladhenia,  especially  prevalent  on  adobe 
patches),  cressa  {Cressa  articn  truxillenm),  sida  {Sida,  hederacea),  long-winged  pepper 
cress  {Lepidium  latipes),  tissa  {Tissa  leucantha),  and  prostrate  saltbush  {Atriple.r 
friilirulot^a)." 

Study  of  the  climate  and  soil  of  the  Polder  region  of  Belgium  {ifunograpkic 
agricole  de  la  region  den  Poldera.  Brussels:  Ministry  of  Agricidhire,  1902,  jip.  1-14).— 
The  subject  is  treated  in  the  same  manner  as  in  previous  reports  of  this  series  on 
other  regions  (E.  S.  R.,  13,  p.  723).  The  soils  of  the  region  are  compact,  tenacious, 
and  of  marine  or  fluvio-marine  origin.  They  contain  from  20  to  30  per  cent  of  clay. 
In-A^irgin  state  they  are  rich  in  fertilizing  constituents,  ))ut  have  in  many  cases  become 
impoverished  by  continuous  cropping  without  manure,  especially  as  regards  nitrogen 
and  jthosphoric  acid. 

An  investigation  of  soil  sediments,  as  formed  under  arid  conditions,  with 
regard  to  their  plant-food  value,  L.  ]\1.  Tolmax  {Cdifornia  Sl<i.  Ujit.  1899-1901, 
pt.  1,  x>P-  33-42). — Chemical  analyses  of  the  different  sediments  obtained  in  mechan- 
ical analyses  of  a  number  of  California  soils  are  reported  and  compared  with  similar 
analyses  of  sediments  obtained  in  analyses  by  Loughridge  of  soils  from  humid  regions. 
The  results  indicate  that  the  clay  of  arid  soils  is  not  so  important  a  factor  in  plant 
nourishment  as  that  of  humid  soils  and  that  there  is  a  rather  general  distribution  of 
plant  food  through  all  the  sediments,  the  plant  food  being  in  about  the  same  condi- 
tion in  all  of  them. 

A  contribution  to  the  action  of  fertilizer  salts  on  the  physical  properties 
of  soils,  A.  MiTSCHEKLUii  (  Fidiling's  Lnndw.  Ztg.,  nl  {1902),  No.  16,  pp.  580-588).— 
The  mcist  marked  effect  of  the  use  of  salts  on  soils  is  to  cause  them  to  become  more 
compact;  the  influence  on  moisture  content  is  thought  to  be  of  no  great  importance. 
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The  sugar  beet  as  a  reclaimer  of  arid  and  alkali  regions,  H.  0.  Myers 
{Jonr.  Sor.  ('hem.  Ind,  JI  {I!)OJ),  No.  IJ,  pp.  S.U-838,  fi<js.  .^).— Tliis  is  the  second 
article  on  this  subject  by  the  same  author  (E.  S.  R.,  13,  p.  641),  and  gives  results  of 
observations  on  the  growth  of  sugar  Ijeets  on  virgin  alkali  soil  in  West  Weber,  Utah, 
where  cultivation  has  never  been  attempted,  the  land  being  irrigated  from  artesian 
wells.     Analyses  of  soils,  water,  and  beets  are  given. 

Studies  on  the  distribution  of  lime  in  the  soils  of  vineyards,  J.  Dufour  and 
11.  Faes  {Citron.  Agr.  CoNton.  Vaud,  15  {1902),  Xo.'^.  lo,  pp.  437-445;  10,  pp.  480-4^7). 

Occurrence  and  importance  of  soluble  manganese  salts  in  soils,  E.  E. 
EwELL  {Science,  n.  ser.,  16  {190J),  No.  399,  p.  291).— An  abstract  of  a  i)aper  presented 
to  the  American  Chemical  Society  at  its  summer  meeting,  which  briefly  reports  the 
results  of  an  examination  of  a  soil  which  failed  to  grow  leguminous  plants  and  which 
was  found  to  contain  a  very  considerable  amount  of  manganese  compounds  soluble 
in  water,  more  in  fact  than  of  lime. 

Agriculture  in  its  relations  to  bacteria  and  other  ferments,  H.  W.  Wiley 
{Jonr.  Franklin  Inst.,  154  {1902),  Nos.  2,  pp.  81-90,  pi.  1,  figs.  3;  3, pp.  161-169,  pl.l, 
pg.  i).— This  article  deals  almost  exclusively  with  the  transformations  of  nitrogen  in 
the  soil  under  the  influence  of  micro-organisms — nitrification,  denitrifi cation,  and 
assimilation  of  nitrogen  by  plants — incidentally  describing  the  methods  followed  in 
the  Bureau  of  Chemistry  of  the  Department  in  sampling  and  examining  various  soils 
used  in  studies  on  nitrification.  In  discussing  the  problem  of  exhausted  soils  the 
author  takes  the  somewhat  unusual  position  "that  the  leguminous  crops  will  not 
grow  except  in  a  reasonably  fertile  soil  and  hence  it  is  useless  to  expect  the  restora- 
tion of  fertility  to  an  exhausted  soil  by  a  natural  means.  .  .  .  With  such  soils  the 
best  recourse  is  to  nitrogen  already  available,  that  is,  some  form  of  nitric  acid.  The 
cheapest  source  at  present  is  sodium  nitrate  or  Chile  saltpeter." 

Development  and  distribution  of  nitrates  in  cultivated  soils,  F.  H.  King 
and  A.  R.  Whit.son  {Wisanmin  Sia.  Bui.  93,  j)p.  39,  figs.  6). — This  is  a  detailed 
account  of  investigations  more  briefly  reported  elsewhere  (E.  S.  R.,  13,  p.  930).  The 
additional  data  include  the  results  of  a  study  of  the  variation  in  nitrification  in  soil 
and  suljsoil,  which  show  greatest  development  of  nitrates  in  the  surface  6  in.  of  soil 
and  the  least  in  the  third  6  in.;  also  the  results  of  observations  on  the  transforma- 
tion of  nitrogen  in  a  galvanized  iron  lysimeter  5  ft.  deep  and  having  an  area  of  37.5 
sq.  ft.,  and  on  the  development  of  nitrates  in  fallow  and  immediately  adjacent  soil 
under  crops. 

Investigations  on  the  determination  and  composition  of  humus,  and  its 
nitrification,  C.  Rimbach  {OiUfornia  Sta.  Rpt.  1899-1901, 1)1. 1,  p>P-  4^3-48). — Labora- 
tory experiments  on  the  rate  of  nitrification  of  humates  of  lime  and  magnesia  pre- 
1  tared  from  soils  are  reported,  which  verify  "the  assumption  made  heretofore  by 
Prufessor  Hilgard  and  others  that  Grandeau's  matiere  noire  is  a  direct  source  of  nitro- 
gen through  nitrification."  They  also  tend  to  confirm  Hilgard' s  conclusion  "that 
humus  containing  a  high  percentage  of  nitrogen,  such  as  is  found  in  the  soils  of  the 
arid  regions.,  will  yield  larger  amounts  of  nitrates  in  the  same  time  tiian  will  that  of 
lower  nitrogen  percentages,  and  that  conversely,  low  ijitrogen  percentages  may  fail 
to  supply  a  sufficiency  for  plant  growth."  Grandeau's  method  for  the  determination 
of  huinus  and  of  nitrogen  in  humus  was  investigated,  with  the  following  results: 

"By  leaching  with  chlorhydric  acid  and  water  a  certain  quantity  of  humus,  vary- 
ing in  the  different  soils,  is  lost  to  the  subsequent  extraction  with  ammonia. 

"The  content  of  nitrogen  of  the  soda  extract,  being  different  from  that  of  tlie 
ammonia  extract,  can  not  be  directly  referred  to  the  content  of  organic  matter  of  the 
latter. 

"In  the  determination  of  organic  matter  and  nitrogen  in  the  ammonia  extract, 
the  quantity  of  combined  ammonia  must  be  considered.  ...  It  is  evident  that  the 
percentages  of  liumus  heretofore  determined  are  too  high,  inasmuch  as  the  combined 
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ammonia,  which  is  al)out  5  per  cent  of  tlie  ash-free  ammonium  liumate,  has  l)een 
erroneously  cah-ulated  as  organic  matter.  .   .  . 

"The  (|nestion  still  remains  whether  sodic  or  amnionic  solution,  and  in  what 
strength,  satisfy  best  the  re(iuirements  of  a  solvent  for  humus  snl)stance,  regarded  as 
the  sum  of  oi'gauic  substances,  decomposed  or  not,  that  are  immediately  available 
for  the  plants." 

Studies  in  soil  bacteriology,  F.  D.  Chester  {Delaware  Sta.  Rpt.  1001,  pp.  60- 
73) . — This  is  a  preliminary  report  on  uncompleted  investigations  relating  mainly  to 
the  study  of  methods  of  determining  the  number  of  bacteria  in  soil  samples,  the 
numerical  distribution  of  bacteria  in  soil,  and  the  conditions  (acidity,  influence  of 
lime  and  other  fertilizers,  etc.)  affecting  the  number  and  distribution  of  the  soil 
organisms.  The  results  of  pot  experiments  with  lime  and  other  fertilizers  indicate 
that— 

"(1)  Lime  diminishes  the  acidity  of  the  soil  as  measured  ])y  the  method  of 
Wheeler  [E.  S.  R.,  11,  p.  1003],  but  not  in  the  degree  which  would  be  expected.  It 
wf)uld,  therefore,  appear  that  soil  acidity  must  in  a  measure  be  due  to  substances 
which  the  lime  does  not  neutralize.  The  basic  slag  slightly  reduced  acidity,  while 
the  muriate  of  potash  was  without  effect. 

"(2)  The  study  of  pots  to  which  nothing  was  applied  shows  that  the  number  of 
bacteria  undergoes  fluctuations.  In  other  words,  death  of  bacteria  and  multiplica- 
tion are  concurrent  jihenomena,  and  there  may  be  gain  or  loss  dependent  upon  con- 
ditions, favorable  or  unfavorable,  during  certain  intervals. 

"(3)  In  the  pots  which  received  no  treatment  a  general  level  of  bacteria  was 
maintained  throughout  the  experiment. 

"(4)  The  addition  of  lime  had  a  marked  tendency  to  increase  the  number  of  bac- 
teria in  the  soil,  which  was  most  marked  when  the  larger  quantities  were  applied. 

"(5)  Neither  Thomas  slag  nor  nuiriate  of  potash  had  any  appreciable  effect  in 
increasing  the  number  of  bacteria  in  the  soil." 

Elements  of  agricultural  geology;  a  scientific  aid  to  practical  farming, 
P.  M(<'oNNELL  [LoitcJoii:  ('roi^hij  Lorkirood  tC'  Soil,  1903,  pj).  X -\- 339,  pih.  S,  figs.  :?.5, 
map  1). — This  book,  which  is  stated  to  represent  25  years'  systematic  study  of  the 
subject,  contains  chapters  on  the  great  ice  age  (introductory),  origin  and  formation 
of  soils,  mineralogy  of  soils,  iihysiography  of  soils,  water  supply,  formations  and 
farming,  and  evolution  of  live  stock.  The  statements  and  conclusions  are  based  on 
observations  not  only  in  Great  Britain  but  in  other  countries,  including  Amerit-a. 
As  a  result  of  his  observations  in  New  England  the  author  supports  Johnston  in 
maintaining  that  an  intimate  relation  exists  between  rocks  and  soil  in  that  region, 
contrary  to  the  very  recently  accepted  views  supported  by  Merrill  and  others  that 
such  a  relation  seldom  exists.  Five  chapters,  covering  115  pages,  are  devoted  to 
the  relation  of  geological  formations  in  the  British  Islands  to  the  kind  of  farming 
practiced,  the  thesis  upon  which  the  discussion  of  this  phase  of  the  subject  is  based 
being  "that  every  rock  formation  has  a  soil  ]>eculiar  to  itself,  and  wherever  rocks 
throughout  the  world  have  similar  lithological  characters  the  soils  derived  from  such 
will  be  similar,  and  with  a  corresponding  influence  on  the  farming  thereof — provided 
that  no  disturbing  agencies  have  been  at  work  and  the  materials  have  been  allowed 
to  accumulate  m  situ."  Special  attention  is  also  given  to  the  evolution  of  live  stock 
(horses,  cattle,  sheep,  and  swine)  as  traced  through  geological  remains  and  influenced 
by  geological  formations,  four  chapters  covering  55  pages  l)eing  devoted  to  this  sub- 
ject. In  discussing  this  topic  the  author  proceeds  upon  the  theory  that  "  similarity 
of  formations  has  produced  similarity  of  breeds,  just  as  differences  of  formations  have 
produced  differences  among  breeds.  The  converse  of  this,  again,  is  true,  for  we  find 
on  the  American  continent,  on  the  i)rairies,  a  region  of  land  very  similar  to  Eastern 
Europe,  and  this  similarity  tends  to  wijie  out  the  differences  between  breeds.  British 
breeds  have  a  tendency  there  to  lose  their  characteristics,  and  would  in  time,  if 
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all(^wed  freedom,  revert  back  to  some  eommon  form  when  continuously  Ijred  under 
one  set  of  geological  surroundings.  .  .  .  Even  the  'original  variety  or  l)reed,'  if  it 
can  be  traced  to  its  beginning,  will  be  found  to  have  been  influenced  or  '  develoi^ed ' 
by  the  geological  conditions  of  its  habitat."  In  method  of  treating  the  subject  this 
book  differs  essentially  from  Risler's  CUologie  agricole  and  the  various  available  trea- 
tises on  origin,  formation,  and  characteristics  of  soils. 
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A  study  of  tlie  phosphorus  nutrition  of  plants,  T.  Schloesing,  jr.  {Compt. 
Briul  Acad.  Sci.  Paris,  Vl'f  {1902),  No.  1,  pp.  53-35).— A  study  was  made  of  soils, 
one  of  which  was  comparatively  rich  in  soluble  phosphates,  the  other  quite  poor. 
The  plant  experimented  with  was  maize,  and  the  amount  of  phosphoric  acid  taken 
up  from  the  different  soils  is  shown.  In  the  soil  rich  in  phosphates  the  phosphoric 
acid  soluble  in  water  was  1,012  mg.  per  36  kg.  of  soil,  while  that  taken  up  by  the 
plants  grown  in  pots  containing  this  amount  of  soil  was  1,115  mg.  In  the  soil  poor 
in  this  constituent  the  amount  of  soluble  phosphoric  acid  was  199  mg.,  while  the 
l)lants  obtained  from  the  soil  451  mg.  This  shows  that  while  the  soluble  phosphates 
are  readily  absorbed  it  is  not  necessary  that  they  should  be  entirely  in  a  state  of 
solution,  as  the  roots  of  the  plant  are  able  to  dissolve  the  compound  without  the 
intervention  of  soil  water. 

The  fertilizing  value  of  deep-stall  and  yard  manure,  I\I.  Gerlacii  {Juhresber. 
Ijindw.  Vers.  Stat.,  Jersitz-hei-Posen,  1900-1901,  p.  24;  uhs.  in  Chrtn.  CnitJd.,  190.J,  II, 
No.  11,  p.  764;  Centhl.  Agr.  Chem.,  31  {1902),  No.  8,  p.  505).— The  deep-stall  manure 
used  in  the  pot  experiments  here  reported  contained  0.521  per  cent  of  total  nitrogen 
and  0.086  per  cent  of  water-soluble  nitrogen.  The  yard  manure  contained  0.446  per 
(■ent  of  total  nitrogen  and  0.022  per  cent  of  water-soluble  nitrogen.  The  results  of 
the  experiments  showed  that  weight  for  weight  the  deep-stall  manure  gave  a  much 
larger  yield  than  the  yard  manure,  but  the  addition  of  potash  and  i^liosphoric  acid 
increased  the  yield  in  both  cases.  The  nitrogen  of  the  yard  manure  was  much  less 
effective  than  that  of  the  deeivstall  manure. 

The  influence  of  additions  of  straw,  peat,  manure,  etc. ,  on  the  action  of 
nitrate  nitrogen  and  the  action  of  Alinit,  M.  Gerlach  {Jahresher.  Landw.  Vers. 
Stat.,  Jersiiz-hei-Posen,  1900-1901,  pp.  22-25;  abs.  in  Chem.  Centhl.,  1902,  IT,  No.  11, 
p.  763). — Applications  of  straw  diminished  the  action  of  nitrate  nitrogen  to  a  consid- 
erable extent;  peat  with  nitrate  nitrogen  reduced  the  yield  of  grain  (barley)  some- 
what, but  increased  that  of  straw;  cow  manure  with  straw  and  nitrate  had  almost 
no  influence  on  the  yield.  Alinit  in  presence  of  an  application  of  carlionaceous  mat- 
ter was  without  effect  on  Itarley. 

Note  on  the  effect  of  manuring  upon  the  milling  property  of  the  grain, 
F.  B.  Guthrie  and  G.  W.  Norris  {Agr.  Gaz.  New  South  Wales,  13  {1902),  No.  7,  pp. 
727-729). — A  preliminary  report  on  the  milling  quality  of  wheat  grown  on  plats  fer- 
tilized with  sulphate  of  ammonia,  nitrate  of  soda,  dried  blood,  superphosphate,  and 
suli)hate  of  potash  in  various  combinations. 

The  preservation  of  manure  with  superphosphate-gypsum,  kainit,  and 
sulphuric  acid,  T.  Pfeiffer,  F.  Moszeik,  O.  Lemmermaxx,  and  E.  Wallnitz  {Arh. 
Dent.  Landw.  GeseU.,  1902,  No.  73,  jip.  49). — A  large  number  of  experiments  on  this 
subjet-t  are  reported.  The  general  coni'lusions  reached  are  that  there  is  a  consider- 
able loss  of  nitrogen  from  manure  in  the  stall.  With  daily  removal  of  the  manure 
the  loss  was  less  than  when  it  was  allowed  to  remain  for  7  days  under  the  animals. 
This,  however,  should  not  be  taken  as  contradictory  to  the  favorable  results  obtained 
in  the  deep-stall  method.  The  loss  of  nitrogen  both  in  the  stall  and  in  the  heap  was 
greater  in  the  summer  than   in    winter.      Kainit  and   superphosphate-gypsum   in 
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amounts  of  from  ].r>to^kg.  per  1,000  kg.  of  live  weight  of  animal  were  without 
effect  in  preventing  lof^s  of  nitrogen.  The  addition  of  sulphuric  acid  reduced  the 
loss  of  nitrogen,  l)ut  not  to  a  sufficient  extent  to  make  the  practice  profitable.  The 
indications  are  that  the  nitrogen  escaped  from  the  manure  mainly  in  elementary 
lorni. 

Conservation  of  cow  dung,  D.  N.  Mookerii  {Ann.  RjA.  Bnrdwnn  Expi.  Fann 
lUOO-01.     Dcpt.  Lcmd  Reconh  and  Agr.,  Bengal,  1902,  pp.  12,  IS). 

On  sawdust  as  fertilizer,  (t.  Loges  {Deul.  Landw.  Prease,  29  {1902),  No.  70,  p. 
622). — Tlie  objections  to  sawdust  as  a  fertilizer  are  pointed  out. 

Chemical-ag-ricultural  investigations  on  the  fertilizing  value  of  beans,  E. 
DE  C'lLLis  (,S'^;~.  Siicf.  Agr.  It(d.,  So  {1902),  No».  2-S,  pp.  85-128,  fig.  1;  4-5,  pp.  289- 
368;  G,  pp.  441-495,  fig^.  5). — A  discussion  J)ased  upon  a  large  amount  of  analytical 
and  experimental  data  of  the  extent  to  which  soils  are  enriched  in  nitrogen  by  the 
growth  of  beans,  the  influence  on  the  succeeding  crop,  and  the  possibility  of  increas- 
ing the  fertilizing  capacity  of  beans. 

Studies  in  denitrification,  E.  B.  Voorhees  {.Tour.  Amer.  Chem.  Soc.,24  {1902),  No. 
9,  2>p.  785-82S). — The  plan,  scoi:)e,  and  some  of  the  results  of  the  investigations  here 
reported  have  already  been  noted  (E.  S.  R.,  13,  p.  727).  The  first  part  of  the  article 
is  a  review  of  other  investigations  on  the  subject,  containing  a  list  of  references  of  80 
entries;  the  second  part  summarizes  the  results  of  experiments  during  3  years  at 
the  station,  in  cylinders  of  galvanized  iron  4  ft.  long  and  23.5  in.  in  diameter,  on  the 
availability  of  the  nitrogen  of  fresh  and  leached  solid  and  liquid  cow  manure,  of 
sodium  nitrate,  of  ammonium  sulphate,  and  of  dried  blood  alone  and  combined. 
The  amounts  of  nitrogen  applied  and  recovered  in  the  crops  (corn,  oats,  and  millet) 
were  used  as  a  measure  of  the  availability.  The  results,  which  are  reported  in 
detail,  indicate  that  with  applications  of  manure  not  exceeding  20  tons  per  acre  there 
was  no  denitrification  in  the  cylinder  tests,  although  laboratory  work  had  shown 
"cleaily  that  nitrates  when  in  contact  wath  manure  are  destroyed  by  the  organisms 
contained  in  the  latter;  that  this  destruction  of  iiitrates  is  essentially  a  reducing 
process;  that  the  larger  portion  is  set  free  as  gaseous  nitrogen,  and  that  a  part  of  it  is 
converted  into  animonia  and  part  of  it  into  insoluble  organic  nitrogen,  not  suited  to 
supply  tlie  innneiliate  nitrogen  requirements  of  the  growing  crop." 

By-product  of  ammonia  and  soda  manufacture  as  fertilizers,  A.  M.  Gkimm 
{ZlsrJtr.  Landir.  VrrmrJi.^iv.  Oesterr.,  5  {1902),  pp.  918-920;  abs.  in  Chem.  Ceutbl.,  1902, 
TT,  No.  11,  p.  761). — This  material  contains  32  per  cent  of  lime  in  air-dry  condition 
and  20  per  cent  in  the  fresh  condition. 

On  the  use  of  calcium-carbid  residue  in  agriculture,  M.  Gerlach  {F'dJdivg's 
Lotidir.  '/Ag.,  51  {1902),  No.  S,  pp.  81-87;  '//;.s.  in  Chem.  (  Yrdl,!.,  1902,  TT,  No.  11, p.  764)  .— 
This  material,  which  contains  in  moist  condition  49.52  per  cent  of  free  water,  7.33  per 
cent  of  calcium  carbonate,  40.  ()9  per  cent  of  calcium  hydrate,  and  0.43  per  cent  of 
insolul)le  matter,  is  recommended  as  a  useful  lime  fertilizer. 

Analyses  of  commercial  fertilizers  and  manurial  substances,  C.  A.  Goess- 
MANN  {Massachu.vtl,^  Sta.  Bui.  S3,  pp.  24). — Analyses  are  reported  of  175  samples  of 
fertilizers  collected  in  the  course  of  regular  fertilizer  inspection  during  1902,  and  of 
58  samples  of  fertilizing  materials  sent  to  the  station  for  examination,  including 
mixed  fertilizers,  wood  ashes,  lime  ashes,  cotton-hull  ashes,  coral  formation,  dry 
ground  fish,  ground  bone,  sulphate  of  potash,  carbonate  of  potash,  nitre  lime,  vege- 
table potash,  acid  phospliate,  tobacco  stalks,  wool  waste,  castor  pomace,  and  soils. 

Analysis  of  commercial  fertilizers,  J.  L.  Hills,  C.  H.  Jones,  and  B.  O.  White 
(  Vermont  Sta.  Bid.  93,  pp.  83-126). — This  bulletin  contains  a  report  of  analyses  and 
valuations  of  136  brands  of  fertilizers,  the  output  of  8  companies,  sampled  and  exam- 
ined during  the  spring  of  1902;  a  discussion  of  the  results  of  the  inspection;  a  com- 
parison of  the  average  composition  of  fertilizers  in  1902  and  in  previous  years;  and 
fornuilas  and  directions  for  making  home  mixtures  of  fertilizers.    Nine-tenths  of  the 
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hraiKls  examined  were  up  to  or  above  the  guaranty,  and  none  failed  to  fuiiiish  the- 
coinniereial  equivalent  of  the  guarantj'.  As  a  rule  the  quality  of  the  crude  stock  used 
was  apparently  good.  Nearly  a  thinl  of  the  Ijrands  contained  no  water-soluble  nitro- 
gen. Sulphate  of  potash,  claimed  to  be  present  in  five-sixths  of  the  brands,  was 
actually  found  in  only  one-sixth.  In  some  cases  the  phosphoric  acid  was  largely  in 
insdluljle  or  reverted  forms.  The  average  selling  price  approximated  $28.23,  the 
average  valuation  $20.18.  The  average  composition  of  the  fertilizers  was  somewhat 
hiiiher  than  that  of  last  year.  Tables  are  given  containing  formulas  in  wliicli  rela- 
tively small,  medium,  and  large  quantities  each  of  nitrogen,  available  jihosphoric 
acid,  and  potash  are  combined  with  varying  quantities  of  the  other  ingredients,  and 
their  use  in  the  preparation  of  home-mixtures  for  different  purposes  is  explained. 

Licensed  commercial  fertilizers,  F.  W.  Woll  and  A.  Vivian  ( Wisconmi  Sla. 
Bill.  9^,  pp.  3-l:i). — Analyses  of  9  samples  of  fertilizers  licensed  for  sale  in  Wisconsin 
in  1902  are  reported,  with  notes  on  the  sources  and  forms  of  nitrogen,  phos]>horic 
acid,  and  potash  in  fertilizers;  the  ])urchase  and  use  of  fertilizers;  the  valuation  of 
fertilizers;  and  the  value  of  inspection. 

Fertilizers,  T.  Macfarlane  {Lah.  Inland  Iter.  Depl.  Ottctfrti,  Cmindu,  1903,  Bid.  SI, 
lip.  41). — Analyses  and  valuations  of  106  samples  of  fertilizers  furnished  by  manufac- 
turers and  importers,  and  85  collected  in  the  open  market  in  Canada,  are  reported, 
with  notes  on  the  nature  and  use  of  natural  manures  and  commercial  fertilizers. 

Results  of  fertilizer  control,  1900-1901,  (r.  Thoms  {Die  Eryehnme  der  Dunger- 
Knnlrulr,  1900-1901.  Riga:  Junrk  d-  Polieic^h/,  1902,  pp.  55).— This  is  the  usual 
annual  summary  of  the  results  of  the  fertilizer  control  of  the  experiment  station  at 
Riga,  Russia,  with  a  di.scussion  of  various  phases  of  the  fertilizer  question  which 
have  l)een  the  subjects  of  studies  by  different  investigators  during  the  period  referred 
to,  including  denitritication,  soil  inoculation,  Alinit,  etc.;  conservation  and  care  of 
manure;  ])hosphatic,  nitrogenous,  and  potassic  fertilizers;  the  occurrence  of  pure 
I'eruvian  guano;  poudrette  and  similar  manures;  liming  and  manuring;  change  in 
weight  of  certain  fertilizers  on  exposure  to  the  air;  the  influence  of  water  and  fertil- 
izing on  the  composition  and  ash  of  potatoes;  determination  of  the  fertilizing  require- 
ments of  typical  soils;  the  surface  treatment  of  upland  moor  soils;  the  importance 
and  possiltility  of  jiartially  replacing  barnyard  manure  with  commercial  fertilizers  in 
grape  culture;  fertilizers  for  lield  culture  of  cucumbers;  commercial  fertilizers  for 
potatoes;  fertilizing  meadows  with  kainit,  superphosphate,  and  Thomas  slag;  fertil- 
izing potatoes  with  poudrette.  All  of  the  more  important  articles  refei'red  to  have 
been  noted  in  the  Record. 
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The  [California  Culture]  substations,  C'.  II.  Shinn  {California  Sta.  lipt.  1899- 
1901,  pt.  1,  pp.  124-142,  figs.  4). — Notes  are  given  on  the  results  obtained  with  differ^ 
ent  crops  at  the  Foothill,  Southern  Coast  Range,  San  Joaquin  Valley,  and  Southern 
Calif(jrnia  Culture  substations  during  a  series  of  years.  Macaroni  wheats  grown  in 
the  different  localities  varied  considerably  in  quality,  the  greatest  change  and  increase 
in  starch  being  observed  at  Amador.  The  hardy  Algerian  wheats  under  test  deterior- 
ated less  at  some  stations  than  at  others.  At  Tulare  the  hardy  wheats  on  trial  tillered 
more  and  yielded  better  from  year  to  year.  Vetches  have  been  tested  innn  3  to  10 
seasons.  The  following  are  recommended:  Viciaiillosa,  V.  saliva  cordata,  Y.  satira, 
v.  narhoneyisis,  V.  bythinica,  and  V.  fulgens.  A  yield  of  over  17  tons  of  green  forage 
per  acre  was  obtained  from  one  cutting  of  Atriplex  nummularia,  the  plants  being  2 
years  old.  A.  pamparum  has  also  given  promising  results.  Rhagodia  spineseens  iner- 
V///.S-  and  R.  linifolia  have  shown  great  forage  value  and  great  endurance  of  drought 
and  frost.     Their  leaves  contain  less  salt  than  species  of  Atriplex.     Rliagodia  linifolia 
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is  considered  adapted  to  the  foothills  of  the  Coast  range.  The  African  stock  melon, 
also  called  Tsaina  or  Khania  melon,  yielded  over  19  tons  per  acre  as  against  10  tons 
produced  by  Kansas  stock  melon.  This  variety  has  given  a  good  yield  with  an 
annual  rainfall  of  5.7  in. 

Fertilizer  experiments,  C.  H.  Shinn  {California  Sta.  Rpl.  1899-1901,  pt.  1,  pp. 
89-95,  tigs.  4). — Tests  with  fertilizers  for  wheat,  oats,  and  barley  on  several  different 
soils  were  made  at  the  Foothill  Substation,  and  with  wheat  at  the  Southern  Coast 
Range  Substation.  The  fertilizers  consisted  of  nitrate  of  soda,  alone  or  with  muriate 
of  potash  and  Thomas  phosphate.  There  were  increased  yields  with  the  fertilizers, 
which  were  jjroti table  in  evi'ry  case,  whether  the  cereal  was  grown  for  grain  or  hay. 

Report  on  cultural  tests  in  1900,  A.  Pamseaux  {Bui.  Agr.  [Brussels'],  18  {1902), 
No.  1,  pp.  9-22). — The  results  of  variety  and  cultural  tests  with  wheat,  oats,  sugar 
and  forage  beets,  colza,  and  lupines  are  bi-iefly  considered.  The  culture  of  abutilon 
for  fil)er  is  discussed  and  the  results  of  a  culture  test  briefly  given. 

Cooperative  field  trials  with  cereals,  potatoes,  and  root  crops  in  Norway, 
1901,  B.  Larsen  {Christiania,  1901,  pp.  24). — The  trials  were  conducted,  under  the 
direction  of  the  Agricultural  College  at  Aas,  Norway,  on  129  plats  located  on  farms 
in  different  parts  of  the  country,  and  on  9  plats  on  the  college  grounds.  Compara- 
tive variety  tests  were  made  with  oats,  barley,  potatoes,  root,  and  hay  cnjps.  The 
varieties  which  produced  the  best  average  yields  during  the  years  1889-1900  were  as 
follows:  Oats — Baseler,  Liihneburger  Kley,  Dujipauer,  with  average  yields  of  about 
56  bu.  Iter  acre;  barley — Malum,  Bj(")rneby,  and  Finne,  six-rowed  square  varieties, 
yielding  about  40  bu.  \k'V  acre;  jiotatoes — Bodo  Original,  Juvel  Gra.  and  Lydia  Gra. 
with  the  highest  average  yield,  of  over  400  bu.  per  acre.  The  best  varieties  of  the 
root  crops  were  Dale  Hybrid  yellow  turnip,  Greystone  white  turnip,  Bangholm  and 
Lawson  ruta-bagas,  livid  Pill  and  Red  Oberndorfer  fod<ler  beets;  Breustedt  Neuere 
Zucht   and   Schreiber  Specialty  sugar  beets;  and  Altringham  and  Red  carrots. — 

I\  W.   WOLL. 

Analyses  of  root  crops  at  different   times  during  storage,   IT.   P.   Larsen 

{Lamltmamieii,  12  {1901),  No.  18,  pp.  i'cS'^-«'5^).— Monthly  analyses  of  fodder  beets, 
ruta-bagas,  and  turnijis  from  the  time  of  harvesting  until  the  end  of  May  showed 
steadily  decreasing  contents  of  dry  matter.  The  average  results  for  fodder  beets  were 
as  follows:  October,  1.3.64  jier  cent;  November,  13.06  per  cent;  December,  12.82  per 
cent;  January,  12.52  percent;  February,  11.88  per  cent;  March,  11.37  percent;  April, 
11.07  ])er  cent,  and  May,  10.64  per  cent.  This  represents  a  loss  of  3  percent  in  seven 
months,  or  of  22  per  cent  of  the  original  dry  matter  in  the  beets.  Ruta-bagas  con- 
tained 12.47  per  cent  dry  matter  in  November  and  8.58  per  cent  in  May,  and  turnips 
9.53  per  cent  and  5.84  per  cent  for  the  same  months,  respectively.  The  larger  the 
roots  the  lower  the  percentage  of  dry  matter  and  the  yield  of  dry  matter  per  acre 
from  the  same  number  of  plants.  Data  obtained  with  the  "  brine  test"  showed  that 
in  general  a  high  specific  gravity  is  found  in  beets  low  in  dry  matter.  Lots  of  40 
beets  each  having  a  specific  gravity  of  0.81,  1.06,  1.12,  1.30,  and  1.31  contained  14.12, 
13.13,  13.19,  12.41,  and  12.82  per  cent  of  dry  matter,  respectively.  Analyses  of  dif- 
ferent parts  of  beets  and  of  smooth  and  irregularly  shaped  beets  are  also  given. — 

F.  W.   WOLL. 

Chemical  composition  of  some  leguminous  plants  at  different  stages  of 
development,  II.  (i.  SooERJSArM  (A'.  LaudL  Akad.  Ilaudl.  Tidskr.,  40  {1901),  No. 
5-6,  pp.  364-381). — Analyses  ot  Astragalus  glycyphyllus,  Lathyrus  pratensis,  Medicago 
saliva,  Melilotus  alba,  Orobus  niger,  Trifolium  pannonicum,  and  Vieia  dumetorum  are 
reported.  The  samples  for  analyses  were  taken  June  7,  when  the  flower  buds  were 
forming;  June  21,  at  the  beginning  of  the  blossoming  period;  July  5,  when  the 
plants  were  in  full  l)loom,  and  August  15,  after  the  blossoming  period  had  ended. 
Moisture,  ash,  total  nitrogen,  ether  extract,  crude  fiber,  pentosans,  and  albuminoids 
were  determined.     In  all  cases  but  two  the  percentages  of  pentosans,  like  those  of 
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crude  fiber,  increased  regularly  with  the  age  of  the  plants.  The  content  of  pen- 
tosans in  Astragalus  was  11.05,  14.01,  15.20,  and  17.47  per  cent  in  samples  taken  on 
the  4  different  dates  respectively.  The  pentosan  content  for  the  entire  period  varied 
from  8.07  to  12.10  percent  in  Lathyrus,  from  13.93  to  16.79  percent  in  Medicago, 
from  11.15  to  16.88  ]>er  cent  in  Melilotus,  from  12.12  to  18.78  percent  in  Orobus, 
from  11.80  to  13.86  per  cent  in  Trifolium,  and  from  11.02  to  15.81  per  cent  in  Vicia.  In 
the  2  cases  where  a  cutting  showed  a  lower  content  of  these  substances  than  that 
immediately  preceding,  the  differences  amounted  to  less  than  0.1  per  cent  The 
most  rapid  increase  in  the  content  of  pentosans  was  found  in  case  of  Astragalus,  with 
almost  3  percent  in  14  days,  while  the  greatest  increase  during  the  whole  period 
occurred  in  Orol)us,  with  6.66  per  cent,  and  the  smallest  in  Astragalus,  with  2.13  per 
cent. 

As  a  general  rule,  with  the  advance  of  the  growing  period  a  decrease  was  found  in 
ash  materials,  nitrogenous  constituents,  amids,  all)uminoids,  and  digestible  and 
indigestible  albuminoid  nitrogen,  while  an  increase  occurred  in  crude  fiber  and  pen- 
tosans. In  the  ether  extract  and  nitrogen-free  extract  no  definite  regular  changes 
were  observed.  As  the  age  of  the  plants  increased  the  coefficient  of  digestibility  of 
the  i)rotein  decreased — in  Astragalus  from  88.9  to  82  per  cent,  in  Lathyrus  from  72.4 
to  57.7  per  cent,  in  Medicago  from  90.2  to  81  per  cent,  in  Melilotus  from  90.3  to 
84.8  percent,  in  Orobus  from  89.5  to  72.5  percent,  in  Trifolium  from  87.1  to  78.1 
per  cent,  and  in  Vicia  from  88.7  to  79.2  per  cent.  The  author  calls  attention  to  the 
fact  that  in  many  cases  the  relative  rank  of  these  plants,  as  determined  by  their 
contents  of  digestible  crude  protein,  digesti])le  albuminoids,  or  by  the  digestion 
coefficients  for  the  nitrogen  compounds,  changed  radically  only  within  14  days,  and 
further  dwells  upon  the  importance  of  accompanying  all  analyses  of  forage  plants 
with  exact  information  as  to  the  time  of  cutting  and  the  stage  of  development  of 
the  crop  at  the  time  of  cutting. — f.  w.  woll. 

Barley,  L.  (Irandeait  [Jour.  Ayr.  Prat.,  v.  .<i('r.,  3  {1902),  No.  7,  pp.  213-315). — 
The  conditions  required  for  the  successful  culture  of  barley  are  described.  The  plant 
food  removed  from  tlie  soil  in  crops  of  2-rowed  and  6-rowed  varieties  is  shown  in  a 
table. 

Fertilizers  for  barley,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  ser.,  3  {1902),  No.  9, 
pp.  276-27S). — The  author  reviews  the  i-esults  of  fertilizer  experiments  and  variety 
tests  with  barley.  Chevalier  Richardson  and  Hanna  barley  yielded  20  per  cent  more 
than  the  Champagne  variety. 

Observations  on  the  culture  of  beets,  Bertiiault  and  BRETKiNiEKE  {Ann. 
Agron.,  28  {1902),  No.  1,  pp.  30-.5/J).— Tim  results  of  experiments  with  beets  in  1899, 
1900,  and  1901  are  reported.  A  comparison  of  4  varieties  in  1899  resulted  in  the 
best  yields  for  the  varieties  ordinarily  grown  for  the  manufacture  of  alcohol,  and 
commonly  called  distillery  beets.  In  total  amount  of  dry  matter  produced  the  fodder- 
beet  variety  Jaune  Ovoi'de  de  Barres  stood  lowest,  with  a  yield  of  4,271  kg.  per 
hectare,  and  the  variety  Brabant  a  collet  vert  stood  highest — 6,165  kg.  Planting  in 
ilrills  40  v\n.  ai)art  with  35  cm.  between  plants  in  the  drill  gave  Ijest  results.  It  was 
noticed  that  close  planting  had  raised  the  sugar  content  of  the  fodder-beet  variety,  still 
it  contained  nearly  5  per  cent  less  sugar  than  either  intermediaire  Desprez  or  Brabant 
u  collet  vert.  The  authors  conclude  that  even  in  a  dry  season  and  on  an  inferior  soil 
the  varieties  used  for  distillery  jmrposes  are  to  be  preferred  to  the  fodder-beet  vari- 
eties, and  that  close  planting  should  be  practiced.  The  different  varieties  did  not 
give  similar  results  when  grown  at  varying  distances.  The  variety  Jaune  Ovoi'de  de 
Barres  gave  the  smallest  yield  with  the  closest  planting,  while  Brabant  a  collet  vert 
gave  the  smallest  yield  with  the  widest  planting.  The  question  of  distance  was  fur- 
ther investigated  in  1900  with  the  result  that  40  cm.  between  rows,  from  35  to  40  cm. 
l>etween  plants  in  the  row,  gave  the  best  returns  in  the  largest  number  of  cases.    These 
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ilishuKH^srepreHeiif  I'niiu  (J  tori]  plantn  per  t^tiuare,  meter,  or  60,000  to  65,000  plants  per 
liectare. 

The  results  of  1901  indicate  that  the  varieties  producing  a  long-shaped  beet  may  be 
grown  in  rows  50  cm.  apart  and  the  plants  narrowed  down  to  25  cm.  in  the  row,  while 
tlie  ovoid-shaped  varieties  may  be  planted  in  rows  at  closer  intervals,  but  giving  the 
plunts  more  space  in  the  row.  Close  planting,  owing  to  the  increase  in  the  number 
of  beets,  was  found  to  increase  the  cost  of  production,  but  inmost  cases  this  was  more 
than  (•(imiiensated  for  by  tlie  increase  in  yield. 

Observations  on  beet  culture,  Berth ault  and  Bretignierk  {Ann.  Agron.,  28 
{190^),  No.  £,  pp.  65-103,  figs.  10). — The  work  here  rejiorted  consisted  of  a  study  of 
beet-seed  producti(jn  and  variety  tests  of  beets  grown  for  the  manufacture  of  sugar 
and  alcohol  and  for  feeding  purposes.  The  tabulated  results  of  the  variety  tests 
show  the  yield  of  beets  and  sugar  per  hectare,  together  with  the  financial  returns 
for  each  variety.  In  studying  the  seed  production  of  beets  in  1899,  1900,  and  1901, 
the  methods  of  growing  the  mother  beets  from  seed  and  from  cuttings,  grafts,  or  by 
division  were  compared.  A  beet  allowed  to  .seed  in  the  ordinary  way  in  1899  yielded 
93  gm.  of  seed,  while  from  .SO  cuttings  and  two  sections  made  from  another  beet  222 
gm.  of  seed  were  obtained.  Although  80  cuttings  were  made,  only  7  grew,  and  of 
these  4  produced  seed.  The  4  seed-producing  beets  contained  an  average  of  13.73 
per  cent  of  sugar  and  the  other  8,  which  diil  not  throw  up  seed  stalks,  contained  an 
average  of  15.52  per  cent.  The  original  beet  from  which  the  cuttings  and  sections 
were  made  had  a  sugar  content  of  15.12  percent.  The  following  year  the  three 
remaining  beets  were  permitted  to  seed,  producing  100.4  gm.,  and  the  beets  obtained 
from  the  two  sections  of  the  original  were  each  cut  into  three  pieces  and  planted  for 
seed,  yielding  for  the  6  plants  23  gm.  This  made  a  total  of  345.4  gm.  of  seed  from 
one  ))eet  in  2  years. 

The  seed  obtained  in  1899  was  sown  in  1900,  ])nt  the  results  were  qixite  irregular. 
This  season  tests  were  carried  on  with  three  beets,  the  first  being  grown  for  seed  in 
the  ordinary  way,  the  second  was  used  to  furnish  cuttings,  grafts,  and  sections  foi' 
growing  seed  beets,  and  the  third  was  cut  into  four  sections  for  the  same  purpose. 
The  beet  grown  in  the  ordinary  way  produced  69.7  gm.  of  seed.  Of  24  cuttings  of 
the  second  beet,  22  beets  were  obtained  perfectly  homogeneous  in  foliage  and  form, 
but  only  one  produced  seed,  which,  however,  was  of  no  value.  The  cutting  which 
produced  seed  contained  the  central  bud.  In  grafting,  a  cylinder  7  mm.  in  diameter 
and  about  8  cm.  long,  with  a  growing  bud  at  the  top,  was  taken  from  the  upper  part 
of  the  beet  and  inserted  on  the  upper  surface  of  the  beet  used  as  a  stock  after  the 
crown  had  been  removed.  This  procedure  is  descriV)ed  in  detail,  and  the  value  of 
top  and  side  insertion  of  the  scion  on  the  stock  beet  discussed.  The  grafts  grew 
with  varying  success,  but  no  seed  is  reported  to  have  l)een  obtained.  After  the  cut- 
tings and  grafts  had  been  secured  from  the  second  beet,  it  was  divided  into  four  sec- 
tions, which  were  planted,  but  did  not  yield  seed.  The  third  beet  was  divided  into 
four  sections,  which  were  jjlanted  separately.  Three  plants  were  obtained,  and 
these  yielded  77.5  gm.  of  seed. 

In  1901  the  seed  obtained  by  the  different  methods  of  propagation  was  tested  and 
the  results  obtained  are  reported.  A  second  seed  production  by  a  l)eet  which  had 
furnished  cuttings  the  previous  year  did  not  seem  profitable.  The  seed  obtained 
from  the  main  seed  stalk  was  found  much  superior  to  seed  produced  on  the  branches. 
Grafting  is  not  considered  a  satisfactory  method  of  propagation  for  seed  beets.  In 
the  case  of  cuttings  it  is  necessary  to  determine  the  conditions  which  assure  their 
seed  production. 

The  influence  of  distance  between  plants  in  the  row  on  the  yield  of  forage 
beets  {Deal.  Landw.  Presse,  29  {1902),  No.  11,  p.  83). — Forage  beets  were  grown  from 
8  to  9  in.  apart  in  14-in.  drills,  and  from  10  to  12  in.  apart  in  16-in.  drills.  The 
results  were  in  favor  of  the  closer  planting. 
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The  influence  of  distance  on  th.e  yield  and  quality  of  fodder  beets,  A.  von 
KorrKRiTz  {Fuhling's  Landw.  Zty.,  51  (1902),  ISo.  4,  VP-  ^-^-^i  15'>)- — -^  ihiiuIht  of 
varieties  of  beets  were  grown  in  14  and  16  in.  rows  with  tiie  plants  about  8  iu.  apart 
in  the  14-in.  rows  and  from  10  to  12  in.  apart  in  the  16-in.  rows.  The  yield  was 
sliirhtly  and  tlie  qnality  largely  in  favor  of  the  narrow  planting. 

Comparative  tests  of  forage  beets  and  varieties  of  a  medium  sugar  content, 
Desprez  [fSernaiiie  Jgr.,  22  {1902),  X<j.  10S4,  pj).  59,  GO). — A  snmmary  of  results  is 
sriven  which  shows  that  varietit.-^  of  a  medium  sugar  content  are  more  jirofitably 
grown  for  feeiling  i)urposes  than  the  ordinary  varieties  of  forage  l)eets. 

Broom  corn,  W.  R.  Dodson  {Louisiana  Sias.  Bui.  67,  2.  sex.,  pp.  80G-S16,figs.  4)- — 
This  bulletin  is  a  brief  popular  treatise  on  the  growing  and  curing  of  l)room  corn. 

The  improvement  of  the  castor  plant,  W.  R.  Shaw  {Oklahoma  Sta.  Bui.  54, pp. 
10). — This  bulletin  discusses  the  improvement  of  the  castor  plant  and  suggests  meth- 
ods by  which  this  object  may  be  attained.  It  is  pointed  out  that  the  relative  value  of 
varieties  depends  mostly  upon  the  percentage  of  oil  in  the  seeds,  the  quantity  of  seeds 
produced,  the  cost  of  harvesting,  and  the  simultaneous  ripening  of  the  pods  on  a 
spike  and  on  the  different  spikes  of  a  plant.  Upon  the  equality  of  ri[»ening  depend 
the  cost  of  harvesting  and  the  percentage  of  seed  of  the  total  ])roduct  which  may  be 
gathered.  In  summing  up  the  discussion  of  seed  selection  the  author  reconunends 
to  "select  the  best  and  earliest  seed  of  a  crop  for  planting,  and  when  practicable 
select  this  seed  from  the  best  i)lants  of  a  stand."  The  method  of  grading  castor  seed 
on  the  market  is  described. 

The  culture  of  the  castor  bean  in  Algeria,  C.  Riviere  {Agr.  Prat.  Pays  Chauds, 
1  {1902),  No.  6,  pp.  747-751). — The  culture  of  the  castor  bean  in  Algeria  is  described 
and  tlie  varieties  grown  are  briefly  noted. 

Cotton  culture,  C.  Farmer  {La  culture  du  cotonier.  Pai^is:  J.  Andre,  1901,  pp. 
875). — A  general  treatise  on  cotton  culture  dealing  largely  with  the  industry  in 
America  and  India.  In  adilition  to  the  culture  of  cotton,  ginning,  baling,  insect 
enemies,  diseases,  and  the  value  of  cotton  seed  for  feeding  purposes  are  discussed. 

The  co'wpea  {Southern  Pines:  North  Carolina  Slide  LTort.  Soc,  [1902],  2)p-  OS,  figs. 
12) . — A  pamphlet  treating  of  the  origin,  history,  culture,  and  uses  of  the  cowpeu.  The 
utilization  of  cowpeas  for  grazing,  soiling,  renovating,  and  fertilizing  soils  and  for  hay 
and  silage  is  described. 

Cowpeas,  soybeans,  and  winter  vetch,  J.  I).  Towar  {Michigan.  Sta.  Bui.  199, 
pp.  165-170). — This  bulletin  gives  a  general  description  of  cowpeas,  soy  beans,  and 
winter  vetch,  together  with  directions  for  their  culture  and  uses.  The  discussions 
consist  largely  of  quotations  from  exjjeriment  station  bulletins  and  from  articles  pre- 
senting the  experience  of  practical  farmers.  The  tabulated  data  given  in  the  bulletin 
consist  of  analyses  showing  the  percentage  of  digestible  nutrients  and  fertilizing  ele- 
ments of  feeding  materials,  including  the  crops  under  discussion,  analyses  of  the  soy 
bean  made  at  the  station,  and  the  yield  and  composition  of  hairy  vetch  cut  on  differ- 
ent dates  republished  from  a  bulletin  of  the  Alabama  Station  (E.  S.  R.,  11,  p.  921). 

Alfalfa,  cowpeas,  and  crimson  clover  as  factors  in  reducing  feed  bills,  A.  T. 
Neale  (Jhiatrare  Sta.  Bui.  55,  jtp.  S-8;  Rpt.  1901,  j^p.  8-13). — A  discussion  on  the 
relative  quantities  of  i)rotein  produced  l)y  alfalfa,  cowpeas,  and  crimson  clover  based 
on  data  obtained  in  different  experiments  is  summarized  as  follows:  "Maximum 
crops  of  alfalfa  of  average  tests  yield  1,2:^0  lbs.  of  protein  per  acre,  equivalent  to  the 
amount  contained  in  approximately  Ij  tons  of  cotton-seed  meal.  Maximum  crops 
of  cowpeas  and  maximum  crops  of  crimson  clover  of  average  test  contain  each  not 
more  than  725  lbs.  of  protein  per  acre.  But  a  crop  of  clover  and  one  of  peas  may  be 
grown  and  made  into  hay  annually  from  one  and  the  same  acre  of  land.  Hence  where 
alfalfa  fails  to  thrive,  peas  and  clover  may  be  found  to  be  a  i)rofital)le  sul)stitute." 

A  critical  study  of  Getty's  method  of  raising  cowpeas  for  silage  purposes, 
A.  T.   Neale  {Delaware  Sta.  Bui.  55,  pp.  S-2S;   Rpt.  1901,  pp.  13-28).— T\\\ii  method 
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consists  in  growing  corn  and  covvpeas  together  and  ensiling  the  combined  crop.  The 
advantages  of  the  method  are  enumerated  and  discussed.  The  results  of  testing  the 
method  are  summarized  as  follows:  "The  total  crop  i)er  acre  was  very  slightly  influ- 
enced by  the  seeding  of  peas  with  corn,  but  the  quality  of  the  crop,  from  the  j)rotein 
standpoint,  was  improved  thereby  to  the  extent  of  25  per  cent.  With  the  exception 
of  the  cost  of  the  pea  seed  and  the  expense  of  labor  in  the  seeding,  the  mixed  crop  of 
corn  and  peas  can  be  worked  and  harvested  at  the  cost  entailed  by  the  corn  alone. 
The  density  of  the  silage  is  so  modified  by  the  peas  that  in  comparison  with  corn 
alone  an  increase  in  capacity  of  from  35  to  40  per  cent  may  l)e  credited  to  a  silo  when 
tilled  with  the  nuxed  crop."  The  cost  per  ton  of  material  in  the  silos  amounted  to 
$1.46.  The  method  was  also  tested  by  a  number  of  farmers  and  desirable  results 
were  obtained.  No  serious  ditBculties  were  encountered  in  harvesting  the  crops  by 
means  of  corn  harvesters  or  in  the  use  of  silage  cutters.  The  value  of  i)eas  included 
in  the  crop  per  acre  is  estimated  at  $2.50  based  on  results  obtained  in  the  most  favor- 
able case  at  an  outlay  of  50  and  20  cts.  per  acre  for  seed  and  labor  respectively. 

The  depth  of  plowing  in  flax  culture,  Kuhnert  {Mitt.  Deut.  Landw.  GeselL,  17 
{190.'),  No.  11,  pp.  69-71). — Cooperative  tests  were  made  to  determine  the  effect  of 
different  depths  of  plowing  on  the  growth  of  flax  The  land  was  plowed  12,  16,  20, 
and  24  cm.  deep.  The  results  for  this  experiment  were  in  favor  of  plowing  16  and 
20  cm.  deep,  but  the  author  does  not  draw  definite  conclusions  from  this  single  test. 

Hemp  from  the  higher  latitudes  cultivated  in  France,  E.  Gain  {Ann.  Agron., 
38  {1902),  XiJ.  '2,  pip.  103-110). — Oljservations  are  reported  on  a  comparison  of  Swed- 
ish and  French  hemp  at  Nancy.  The  seed  of  the  Swedish  liemj)  liad  been  produced 
in  Sweden  at  63°  north  latitude,  while  the  Freiu-h  hemp  was  originally  from  Pied- 
mont, which  is  at  45°  north  latitude.  The  results  of  experiments  carried  on  for 
three  years  show  a  constant  proportion  of  65  to  71  female  plants  to  100  male  ]>lants 
in  the  French  hemp,  while  in  the  Swedish  hemp  the  proportion  of  female  to  male 
plants  was  much  larger,  but  decreased  each  year.  The  indications  are  that  this 
decrease  in  the  number  of  female  plants  is  due  to  the  change  in  climate  and  environ- 
ment. The  seed  from  the  higlier  latitude  produced  precocious  and  rajiidly  develop- 
ing i)lants,  but  rather  light  in  weight.  The  author  believes  that  by  crossing  the 
French  with  the  Swedish  hemp  a  variety  ripening  earlier,  having  a  shorter  period 
of  growth,  and  producing  a  larger  pnjportion  of  female  plants  may  be  obtained,  but 
that  l)y  such  a  process  the  size  of  the  variety  might  possibly  be  reduced. 

Grasses  and  clovers  in  Idaho,  H.  T.  French  {Idaho  Sta.  Bui.  S3,  pp.  87-107). — 
This  bulletin  describes  briefly  the  value  of  orchard  grass,  tall  meadow  oat  grass, 
English  rye  grass,  Italian  rye  grass,  meadow  fescue,  Canadian  blue  grass,  redtop, 
timothy,  brome  grass,  alfalfa,  and  the  most  common  species  of  clover,  and  gives 
directions  for  preparing  the  soil  and  seeding  these  different  crops. 

A  number  of  field  and  plat  experiments  are  reported.  Two  fields  of  about  6  acres 
each  and  each  seeded  down  with  a  mixture  of  40  lbs.  of  common  red  clover,  6 
lbs.  of  alsike  clover,  25  lbs.  of  orchard  grass,  6  lbs.  of  meadow  fescue,  5  11)S.  of 
English  rye  grass,  10  lbs.  of  timothy,  and  4  lbs.  of  tall  meadow  oat  grass  at  the 
rate  of  16  lbs.  per  acre  gave  good  yields  of  hay  and  pasturage.  A  plat  each 
of  orchard  grass,  tall  meadow  oat  grass,  meadow  fescue,  English  rye  grass  and 
brome  grass  sown  at  the  rate  of  20  lbs.  per  acre  produced  a  good  stand  the 
first  season  and  withstood  the  winter  perfectly.  Sheep  were  pastured  on  part  of 
these  plats  to  determine  what  grasses  would  be  eaten  fii'st  and  how  they  would 
recover  from  close  cropping.  The  grasses  were  eaten  in  the  following  order:  Orchard 
grass,  meadow  fescue,  brome  grass,  rye  grass,  tall  meadow  oat  grass.  Orchanl  grass 
was  the  first  to  start  a  new  growth,  followed  by  oat  grass,  meadow  fescue,  brome 
grass,  and  English  rye  grass  in  the  order  given.  The  hay  harvested  on  the  remam- 
der  of  these  plats  showed  that  orchard  grass  and  meadow  fescue  yielded  5,280  lbs. 
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per  acre,  tall  meadow  oat  grass,  5,7(50  lbs.,  bronie  grass,  5,(i00  n)s.,  and  English  rye 
grass,  4,000  lbs. 

Vermont  grasses  and  clovers,  L.  R.  Jones  (  Vertnont  Sta.  Bui.  94,  PT>-  139-184, 
figs.  32). — A  general  description  is  given  of  grasses  and  grass-like  plants,  together 
with  economic  notes  on  a  number  of  species  occurring  in  Vermont.  The  relative  value 
of  hay,  pasture,  aud  lawn  grasses  of  the  different  species  is  discussed,  and  the  clovers 
and  their  allied  plants  are  treated  in  a  similar  manner.  Directions  are  given  for 
the  cultivation  of  the  grasses  and  clovers,  and  a  chapter  is  devoted  to  the  impurities 
which  are  found  in  grass  and  clover  seeds. 

Economic  notes  on  some  of  the  g-rasses  of  southwest  Missouri,  S.  A. 
HoovKK  [Mixsoiiri  State  lid.  A(jt:  Rpt.  1902,  pp.  449-456). — The  results  of  a  study  of 
grasses  aud  forage  plants  in  four  counties  in  the  southwest  part  of  the  State  are  given. 
A  numlier  of  cultivated  and  wild  grasses  are  described  and  their  relative  value  for 
hay  and  pasture  indicated. 

Kentucky  forag'e  plants,  H.  Garman  and  A.  I\I.  Petek  {Kentucky  Sta.  Bid.  98, 
pp.  61,  pis.  16) . — In  addition  to  other  matter  this  bulletin  discusses  the  appropriation 
of  free  nitrogen  by  leguminous  plants,  together  with  methods  of  soil  inoculation.  A 
list  of  Kentucky  Leguminosfe  is  given  with  brief  descriptive  notes,  l)ut  the  most 
important  ones,  including  the  soy  bean,  alfalfa,  sainfoin,  velvet  bean,  serradella, 
cowpea,  and  the  principal  species  of  clover  are  considered  more  in  detail.  Notes 
on  11  varieties  of  cowpeas  grown  on  plats  at  the  station  in  1901  are  presented.  In 
addition  the  results  of  plat  experiments  with  22  species  of  grasses  in  1900-1901  are 
briefly  given.  The  results  of  an  experiment  with  blue  grass  seed  gathered  on  dif- 
ferent dates  indicated  that  this  seed  should  l)e  harvested  from  about  June  12  to 
June  20.  One  hundred  and  eight  analyses  of  forage  plants  from  the  plat  experi- 
ments are  reported  in  a  tal)le. 

Kentucky  blue  grass  seed,  A.  J.  Pieteks  and  E.  Bkown  {U.S.  Ikpt.  Ayr.,  Bamin, 
of  Plant  hidustry  Bid.  19,  pp.  19,  pis.  6,  figs.  3). — This  bulletin  describes  the  produc- 
tion of  Kentucky  blue-grass  seed  and  gives  an  account  of  methods  of  harvesting, 
curing,  and  cleaning  the  same.  The  industry  is  confined  to  areas  in  Kentucky  where 
much  the  greater  i)ortion  is  produced  and  to  localities  in  southern  Iowa  and  northern 
Missouri. 

A  study  of  the  effect  of  curing  on  the  vitality  of  the  seed  was  made  and  the  results 
of  germination  tests  of  samples  of  seed  taken  at  different  stages  of  the  curing  process 
are  reported.  The  following  conclusions  are  drawn  from  the  results:  "  Green  seed 
of  Kentucky  l)lue  grass  when  put  in  ricks  will  ferment  and  reach  a  temperature  of 
130  t(j  140°  F.  in  less  than  16  hours.  A  temperature  of  1.30  to  140°  F.  for  16  hours 
or  less  will  greatly  damage  if  not  entirely  destroy  the  \'itality  of  the  seed.  Under 
the  present  methods  of  handling  green  seed  it  must  be  stirred  at  short  intervals. 
The  seed  must  not  be  stripped  until  mature,  as  it  is  much  harder  to  prevent  fermen- 
tation in  the  immature  seed.  Seed  should  always  be  put  in  small  ricks,  not  over  18 
in.  high.  Seed  can  be  cured  to  better  advantage  undercover  in  bad  weather  and 
outdoors  in  clear  weather."  The  authors  believe  artificial  curing  feasible  and  rec- 
ommend that  tests  be  made  to  demonstrate  the  practicability  of  this  method. 

The  use  of  corn  fertilizers  on  meadows,  E.  Zacharewicz  {Prog.  Ayr.  ct  Vit. 
{Ed.  VEsl),  23  {1902),  Nos.  2,  pp.  40-46;  3,  ]>p.  83-88).— The  subject  of  fertilizing 
meadows  is  considered  at  some  length  and  the  results  of  cooperative  experiments  in 
this  connection  are  reported.  It  was  found  that  commercial  fertilizers  were  more 
profitably  used  on  meadows  than  barnyard  manure.  Fertilizer  formulas  for  differ- 
ent kinds  of  meadows  are  given. 

The  time  of  applying  potash  salts  on  moorland  meadows,  B.  Tacke  {Landw. 
Wch)d>l.  S<Mesvng- Hoist ein,  52  {1902),  No.  5,  pp.  69-71). — The  experiments  here 
described  led  to  the  conclusion  that  when  there  is  danger  of  flooding,  potash  salts 
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should  be  applied  wlien  vegetation  is  dormant  and  n(.)t  too  short  a  time  ))efore  it 
begins  to  grow.     This  i>ractice  has  not  affected  the  stand  of  grasses  unfavorablj'. 

Experiments  with  oats,  J.  N.  Harper  and  A.  M.  Peter  {Kentucky  Sta.  Bui.  99, 
pp.  65-78). — The  results  of  a  test  with  27  varieties  of  oats  in  1901  are  given  in  a  tal)le. 
The  yields  of  grain  and  straw  are  reported  and  the  color  of  the  grain,  character  of 
the  straw,  and  date  of  ripening  are  given.  The  yields  of  grain  and  straw  for  4  suc- 
cessive vears  and  the  weight  per  measured  bushel  for  3  successive  years  are  also 
shf)wn  for  tlie  different  varieties.  In  1901  the  yields  of  the  varieties  ranged  from 
29.4  to  "I  l)u.  of  grain  per  acre,  the  leading  varieties  being  White  Russian,  Im2:)roved 
Welcome,  Negro  Wonder,  White  Belgian,  and  New  iVmerican,  in  the  order  given. 
The  average  weight  per  measured  bushel  for  8  years  was  32.5,  31.1,  30.8,  and  30.3  lbs. 
for  Pringle  Progress,  Probsteir,  Hopetown,  and  Imported  ATelcome,  respectively. 
All  other  varieties  gave  an  average  weight  of  less  than  30  lbs.  per  bushel. 

The  results  of  a  fertilizer  test  with  160  lbs.  per  acre  of  nitrate  of  soda  and  muriate 
of  potash  ajiplied  separately  showed  a  material  increase  in  yield. 

Analyses  of  the  different  varieties  made  to  determine  their  relative  value  for  feed- 
ing are  tabulated.  The  average  yield  of  protein  was  293  lbs.  per  acre  and  the  aver- 
age percentage  6.77.  Basing  the  selection  on  the  production,  varieties  yielding  300 
lbs.  or  more  of  j^rotein  per  acre  and  having  a  protein  content  of  over  7  per  cent  in  the 
dry  matter  are  the  l)est  for  feeding  purposes.  Analyses  of  samples  of  all  the  varieties 
cut  on  July  5,  B,  7,  and  <S  indicate  that  the  crops  harvested  on  July  5  would  have 
been  slightly  richer  in  protein,  but  would  have  given  a  smaller  total  yield.  In  gen- 
eral, the  percentage  of  protein  in  the  dry  matter  decreased  and  the  quantity  of  dry 
matter  increased  as  the  plants  reached  maturity.  The  difference  in  comjiosition  of 
young  and  ripe  oat  plants  is  shown  by  analyses  of  samples  taken  June  16  and  July  19. 

Directions  for  the  treatment  of  seed  oats  against  smut  are  given  and  the  meteoro- 
logical conditions  for  1898-1901,  inclusive,  are  summarized  in  tables. 

Fertilizers  for  oats,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  ser.,  S  {1902),  No.  6,  pp. 
177,  178). — This  article  discusses  the  use  of  fertilizers  for  oats  on  poor  soils.  Several 
fertilizer  apiilications  to  suit  various  conditions  are  recommended. 

Plant  breeding-,  :\I.  Fisher  ( Fiihling's  Lambv.  Ztg.,  51  {1902),  No.  2, pp.  411-415). — 
The  results  of  experiments  in  breeding  winter  oats  are  reviewed. 

Variety  and  fertilizer  tests  with,  potatoes,  W.  J.  Green  and  C.  W.  Waid 
{Ohio  fStd.  liiil.  l.->3, pp.  7 1-87). — Similar  work  has  been  previously  reported  (p].  S.  R., 
11,  p.  42).  The  yields  of  55  varieties  tested  in  1901,  together  with  the  average  yields 
of  varieties  grown  for  3  and  5  years,  are  tabulated.  Each  variety  tested  in  1901  is 
described.  The  following  varieties,  in  the  order  named,  were  most  productive  in 
1901:  Northern  Beauty,  Quick  Crop,  Maule  Early  Thoroughbred,  Early  Norwood, 
Early  Fortune,  Pingree,  Roberts,  Early  Rose,  and  Pat  Choice.  Among  the  varieties 
tested  for  3  years,  Vigorosa,  Maule  Early  Thoroughbred,  Early  Rose,  Whiton  White 
Mammoth,  livingston.  Sir  Walter  Raleigh,  Sir  William,  Uncle  Sam,  Pat  Choice,  and 
Pingree  produced  the  best  yields,  while  of  tho.'-e  grown  for  5  years.  Enormous,  Liv- 
ingston, Early  Trumbull,  Uncle  Sam,  Sir  W^illiam,  Sir  AValter  Raleigh,  Bovee,  Maule 
Early  Tlioroughbred,  Suffolk  Beauty,  and  Carman  No.  3  were  the  leading  ones  in 
point  of  production.  Early  Trumbull,  Early  Thoroughbred,  Bovee,  Early  Harvest, 
and  Early  Ohio  are  recommended  as  early  market  varieties,  and  Livingston,  Whiton 
White  Mammoth,  Enormous,  Sir  Walter  Raleigh,  and  Carman  No.  3  as  late  market 
varieties.  Early  Trumbull,  Early  Harvest,  Livingston,  Pat  Choice,  and  Uncle  Sam 
are  considered  especially  adapted  f(jr  home  use. 

The  results  of  the  fertilizer  test  show  that  superphosphate  alone  was  much  more 
profitable  than  either  nitrate  of  soda  or  muriate  of  potash  used  singly.  The  most 
profitable  apjilication  in  this  test  consisted  of  160  lbs.  superphosphate  and  80  lbs. 
nitrate  of  soda.     All  the  aj^plications  tested  proved  profitable,  with  the  exception  of 
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480  ll)g.  8uperj>li(>Hpliate,  .'500  11)8.  muriate  nf  jiotash,  and  820  Ihs.  of  nitrate  of  soda 
jier  acre. 

Variety  tests  of  potatoes,  E.  Giuws  {Fuhling^s  Landw.  Zly.,  51  {1902),  No.  4, 
jyp.  121-123). — This  article  sununarizes  the  results  of  variety  tests  with  potatoes, 
^yhi^•h  were  carried  on  for  3  years.  The  varieties  under  test  were  originated  by  a 
seed  firm  in  Galicia.  A  number  of  these  varieties  gave  good  results  under  rather 
unfavorable  climate  and  soil  conditions.  For  moist  soils  the  varieties  Skarbek, 
Dolega,  Perkun,  and  Kmit  are  recommended. 

Potato  experiments  at  Garforth,  R.  8.  Seton  (  Yorkshire  Col.,  Leeds,  mid  East 
<tnd  West  Rid'nigx  Joint  A;/r.  Council,  Pnmphlel  21,  1902,  pp.  7). — In  a  test  of  9  varie- 
ties of  potatoes,  British  Queen  gave  the  best  yields  in  1900  and  1901,  and  produced 
tubers  of  better  quality  than  any  other  variety.  Cut  sets  for  seed  gave  better  yields 
than  whole  tubers.  Tubers  greened  in  the  fall  by  exposing  tliem  to  sunlight  pro- 
duced a  larger  yield  than  ungreened  seed.  Planting  in  roAVS  28  in.  apart  and  ))lacing 
the  sets  al)out  15  in.  apart  in  the  row  i.s  recommended. 

Sand  lucern,  J.  D.  To  war  {Michigan  Sta.  Bui.  198,  pp.  147-160). — This  bulletin 
gives  a  description  and  the  botanical  history  of  sand  lucern  {Medicago  media),  with 
directions  for  its  culture  and  uses.  The  results  of  a  number  of  experiments  conducted 
at  other  stations  and  showing  the  value  of  alfalfa  for  feeding  and  soil  renovation  are 
reviewed,  and  the  experiences  of  Michigan  farmers  with  sand  lucern  are  reported. 

Culture  exjieriments  with  tliis  plant  have  l)een  in  progress  at  the  station  since  1897. 
A  sixth-acre  plat  yielded  at  the  rate  of  6,800  lbs.  of  cured  hay  per  acre  in  1898,  10,580 
ll)s.  in  1899,  12,310  lbs.  in  1900,  and  13,839  lbs.  in  1901.  In  1898  three  cuttings  were 
made,  while  in  the  succeeding  years  four  cr(jps  were  obtained  each  season.  The 
dates  of  cutting  averaged  about  June  10,  July  12,  August  15,  and  October  1. 

An  analysis  of  the  hay  made  in  1901  is  reported  in  a  table.  The  crop  produced 
per  acre  1,529  lbs.  of  digestible  protein,  4,307  lbs.  of  digestible  carbohydrates,  and 
140  lbs.  of  digestible  fat,  as  calculated  with  the  coefficients  of  digestibility  for  alfalfa. 
As  to  the  fertilizing  value  of  the  hay,  the  crop  contained  330  lbs.  of  nitrogen,  62  lbs. 
of  phosphoric  acid,  and  426  lbs.  of  potash  per  acre.  For  green  forage,  hay,  and  pas- 
ture sand  lucern  is  considered  equal  to  common  alfalfa.  As  a  cover  crop  in  orchards 
it  is  said  to  rol>  the  trees  of  plant  food  and  moisture. 

Sorg-hum  in  1901,  C.  L.  Penny  {Delaicare  Sta.  Rpt.  1901,  pp.  74-76). — Analyses 
of  the  sorghum  crop  for  1901  made  on  different  dates  from  October  8  to  November 
20  are  given  in  a  table,  together  with  analyses  of  the  crops  grown  during  the  last  four 
seasons.  The  crop  of  1901  showed  the  highest  percentage  of  sugar  in  the  juice  except 
that  of  1898,  and  gave  a  larger  yield  of  cane,  of  total  sugar  per  acre,  and  of  available 
sugar  yier  acre  than  any  other  crop  except  that  of  1900.  The  purity  of  this  season's 
crop  was  the  lowest  of  all. 

Beets  and  sorghum  compared  on  the  basis  of  sugar  production,  A.  T.  Neale 
{  Delairare  Sta.  Rpt.  1901,  jjp.  32-35). — The  comparison  of  sugar  beets  and  sorghum 
was  made  on  2  i:>lats,  one-half  of  each  being  devoted  to  sugar  beets  and  the  other 
lialf  to  sorghum.  The  season  was  favorable  to  sorghum  l)ut  unfavorable  to  l)eets. 
The  average  yield  of  total  sugar  in  the  sorghum  was  5,653  lbs.  jier  acre,  and  in  the 
,-ugar  V)eets,  1,045  lbs.  It  was  observed  that  cane  still  standing  November  20  had 
deteriorated  by  apparently  1,000  lbs.  of  sugar  per  acre,  and  since  the  specific 
gravity  of  the  juice  was  practically  as  high  as  it  was  on  October  8,  it  is  concluded 
that  the  test  was  lowered  by  the  jiresence  of  inverted  sugar  in  canes  which  had  been 
nuitilated  b}'  windstorms.  Sugar  beets  dug  on  December  2  were  still  in  good  condi- 
tion, indicating  that  the  working  season  for  sugar  beets  is  longer  than  the  season  for 
sorghum.  Owing  to  the  use  of  modern  machinery,  sorghum  culture  is  considered  as 
being  placed  upon  a  jiractical  basis. 

The  sugar  beet  in  Delaware,  A.  T.  Neale  {Delaware  Sta.  lijit.  1901, pp.  30-32).— 
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An  acc-oiiiit  is  given  of  experiments  in  sngar-beet  cultnre  undertaken  by  the  station. 
The  results  were  not  (jnite  satisfactory  and  no  conclusions  are  drawn. 

Sugar-beet  experiments,  C.  L.  Penny  {Delaware  Sta.  Rpt.  1901,  pp.  76,  77). — 
This  year  experiments  in  growing  sugar  beets  were  undertaken  by  the  station  for 
the  first  time.  Sample  beets  to  the  number  of  393  were  produced  by  29  growers. 
The  results  with  reference  to  the  w'eight  of  the  sample  beets,  their  sugar  content  and 
purity  are  tabulated  and  briefly  discussed.  Owing  to  inadequate  attention  given  to 
the  crop  the  results  are  not  considered  decisive. 

Sugar-beet  experiments  in  1901,  J.  D.  Towar  (Michigan  Sta.  Bui.  197,  j^p. 
117-144,  fig>i.  6). — In  a  test  of  8  varieties,  Austrian  B.  A.  produced  the  highest 
value  of  crop  per  acre,  amounting  to  $59.69.  This  same  variety  showed  a  sugar  con- 
tent of  13.51  per  cent  in  the  beet,  being  the  highest  in  the  test.  The  average  sugar 
content  of  all  varieties  was  11.91  per  cent  and  the  2~>nrity  79.8  i>er  cent.  A  seed  test 
to  determine  the  numljer  of  sprouts  from  100  seed  balls  was  made  in  connection 
with  this  experiment,  and  the  results  are  reported. 

A  report  is  given  on  an  experiment  carried  on  for  three  successive  years  with 
beets  planted  on  different  dates.  Planting  on  May  8  gave  the  highest  yield  of  sugar, 
and  the  yields  decreased  as  the  planting  departed  from  this  date,  although  there 
was  but  little  difference  in  the  results  from  planting  on  May  8  and  May  1.  The 
author  believes  that  the  time  of  profitable  planting  is  not  very  limited,  and  that 
planting  may  be  done  as  early  as  the  middle  of  April  if  the  ground  can  be  properly 
prepared.  Planting  after  May  20  gave  decided  ilecreases  in  the  results.  In  some 
cases  early  i)lanted  beets  were  attacked  by  leaf  blight  which  lowered  the  sugar  con- 
tent, while  varieties  planted  later  thus  escaping  the  disease  and  growing  continuously 
throughout  the  season  gave  better  returns.  Early  planting  gave  no  indication  of 
early  maturity. 

A  distance  of  18  in.  between  rows  gave  better  results  than  21  or  24  in.  The  value 
of  crop  per  acre  from  the  21-in.  rows  was  only  $2.21  less,  and  owing  to  the  greater 
facility  in  cultivating  wide  rows,  the  author  considers  21  in.  a  favorable  distance. 

The  results  for  three  seasons,  and  their  averages,  obtained  in  experiments  with 
maximum,  mininuxm,  and  normal  amounts  of  several  fertilizing  elements  are 
re])orted  in  a  table  and  briefly  discussed.  The  normal  application  consisting  of  200 
l))s.  each  of  nitrate  of  soda  and  muriate  of  potash  and  400  lbs.  of  dissolved  phosphate 
rock  per  acre,  gave  nearly  as  good  average  results  as  an  application  containing  800 
lbs.  of  dissolved  phosphate  rock.  As  a  rule,  double  applications  of  the  different 
elements  gave  no  appreciable  gains  over  the  normal  application,  and  omitting  an 
element  entirely  resulted  either  in  a  small  crop  of  beets  or  a  low  sugar  content.  The 
results  of  another  test  with  excessive  amounts  of  fertilizing  elements  in  addition  to 
the  normal  fertilizers  were  in  favor  of  increasing  the  nitrogen,  the  yield  being 
greater  and  the  jiercentage  of  sugar  higher.  The  general  results  favored  nitrate 
nitrogen  as  compared  with  ammonia  nitrogen.  In  a  soil  test  the  average  increase  in 
yield  from  nitrate  nitrogen  over  organic  nitrogen  was  18  per  cent,  and  the  average 
quantity  of  sugar  produced  for  three  years  in  a  special  comparative  test  was  2,,394 
lbs.  per  acre  for  nitrate  nitrogen  and  2,154  lbs.  for  anunoniacal  nitrogen.  "The 
general  conclusion  [from  soil  test  experiments  with  fertilizers]  is  that  for  the  best 
results  no  single  element  or  2-element  fertilizer  will  do  as  well  as  our  complete  fer- 
tilizers, and  that  stable  manure  increases  the  tonnage  but  does  not  increase  the 
total  number  of  pounds  of  sugar  in  a  similar  proportion."  In  another  comparison 
of  barnyard  manure  with  other  fertilizers  the  manure  produced  the  lowest  average 
percentage  of  sugar,  although  the  tonnage  was  nearly  the  highest. 

The  exhaustive  effects  of  the  sugar-beet  crop  were  observed  by  comparing  results 
obtained  on  fertilized  and  unfertilized  plats.  The  decrease  in  yield  on  the  unferti- 
lized plats  as  compared  with  plats  receiving  annually  a  normal  application  of  fertili- 
zers was  1.25  ])er  cent  the  first  year,  11.25  per  cent  the  second  year,  and  13.85  per 
cent  the  third. 
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Results  of  luialyses  of  sugar  Inlets  fioin  plantings  made  weekly  from  April  13  to 
June  5,  inclusive,  and  sampled  on  alternate  days  from  September  11  to  November  IG, 
together  w  ith  weekly  averages  of  the  same,  are  shown  in  a  table.  In  these  tests  it 
was  observed  that  heavy  rains  and  cloudy  weather  from  October  14  to  25,  lowered 
the  sugar  content.  Beets  sampled  the  first  week  in  November  showed  the  highest 
percentage  of  sugar. 

Beets  stored  in  piles  in  the  Held  with  sutlicient  i)rotection  to  prevent  freezing 
weighed  o,345  lbs.  October  2(j,  4,055  lbs.  November  27,  and  4,478  lljs.  December  31, 
the  total  loss  in  weight  amounting  to  16.22  per  cent.  All  varieties  stored  in  this  way 
September  1  showed  a  gain  in  the  ])ercentage  of  sugar,  the  average  increase  for  the 
different  varieties  l)eing  6  per  cent.  The  loss  in  weight  w  as  not  commensurate  with 
tlie  gain  in  the  percentage  of  sugai-,  f(jr  during  the  first  month  of  storing  there  was 
an  actual  increase  of  82^  lbs.  of  sugar  or  practically  14  per  cent,  while  during  the 
second  uKjutli  the  decrease  in  the  sugar  content  was  so  great  that  the  beets  at  the  end 
of  the  period  showed  a  loss  of  9.37  per  cent.  The  average  coefficient  of  jmrity  for 
the  different  varieties  was  78  October  26,  80  November  27,  and  72  at  the  close  of  the 
experiment. 

Sugar-beet  seed  1,  2,  3,  and  4  years  old  showed  practically  no  difference  in  vitality, 
indicating  that  the  seed  is  not  injured  when  kept  under  favorable  conditions.  Soak- 
ing the  seed  was  of  no  advantage  and  proved  an  inconvenience  in  sowing  with  the 
drill.  A  test  of  home-grown  seed  demonstrated  the  possibility  of  gi'owing  sugar-beet 
seed  in  that  locality.  Beets  from  seed  accidentally  sown  in  the  fall  gave  promising 
results  and  led  to  further  experiments  along  that  line.  Imported  seed  gave  better 
results  both  as  to  sugar  content  and  purity  than  commercial  seed  obtained  from  a 
seedsman. 

The  leaf  curl  of  beets  is  discussed  and  several  tests  of  diseased  beets  reported.  The 
sugar  content  in  the  beets  affected  with  leaf  curl  ranged  from  5  to  7^  per  cent.  In 
studying  the  influence  of  the  size  of  beets  on  the  sugar  content,  it  was  found  that  in 
every  case  except  one  the  percentage  of  sugar  in  each  variety  increased  as  the  size 
decreased.  The  average  difference  between  32  oz.  and  8  oz.  beets  was  2  per  cent  and 
the  16  oz.  beets  were  nearly  |  per  cent  richer  than  the  32  oz.  beets. 

The  influence  of  lack  of  plant  food  on  the  sugar  beet  {Dent.  Landir.  Presae, 
29  [1902),  No.  11,  p.  84). — A  summary  of  results  is  given.  It  is  shown  that  an  insuf- 
ficient potash  supply  decreases  the  sugar  content  and  when  a  large  quantity  of  nitro- 
gen is  present  the  percentage  of  sugar  in  the  beet  sometimes  drops  to  below  1  })er 
cent  and  the  beet  itself  has  a  tendency  to  become  diseased.  A  small  nitrogen  supi)ly 
undei-  these  same  conditions  produces  a  much  richer  and  healthier  beet.  In  connec- 
tion with  a  lack  of  phosphoric  acid  the  effect  of  nitrogen  is  not  so  marked.  Lack  of 
potash  increases  leaf  growth.  A  subnormal  quantity  of  phosphoric  acid  jiroduces  a 
perfectly  healthy  beet  with  a  fair  sugar  content  and  a  subnormal  nitrogen  supply 
])roduces  a  healthy  beet  with  a  very  high  percentage  of  sugar. 

Green  manuring-  for  sugar  beets,  II.  Briem  {Bl.  Zuckerrubenbau,  S  (1901),  Xufs. 
9,  })}).  1.jS-1S0;  10,  pp.  153-159;  11,  pp.  105-16S). — A  general  discussion  of  the  sub- 
ject in  which  the  results  o    exjieriments  in  this  connection  are  reviewed. 

The  history  of  sugar-beet  culture  and  beet-sugar  manufacture  with  legis- 
lation affecting  the  industry  in  France  during  the  nineteenth  century,  J. 
Helot  [Lh  ftucre  <le  hetterari'  en  Fraiivr  dc  ISOO  a  1900;  culture  de  la  hettrr<ii;',  Inihhilion, 
technolixjie.     Cambrai:  Feniand  and  Paid  Deligne,  1900,  pp.  220,  ph.  15). 

Experiments  in  cultivating  Lugar  cane,  W.  C.  Stubbs  {Louislann  Sln.^.  lUd.  00, 
2.  ser.,  pp.  780-802). — This  bulletin  presents  a  short  treatise  upon  the  principles 
involved  in  the  preparation  and  cultivation  of  the  soil,  and  reports  the  results  of 
experiments  in  cultivatmg  sugar  cane  carried  on  during  the  past  few  years.  Previous 
work  in  this  line  has  been  reported  in  a  former  Imlletin  (E.  S.  R.,  12,  p.  438). 
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Ill  these  experiments  cultivation  was  performed  with  the  plow  alone,  the  plow  sup- 
plemented by  the  disk  and  middle  cultivator,  and  the  cultivator  without  the  use  of 
the  plow.  The  aggregate  yields  of  sugar  cane  for  four  years  in  five  different  systems 
of  cultivation  are  reported,  and  it  is  shown  that  the  use  of  the  plow  alone  gave  the 
smallest  tonnage  of  cane.  The  best  yield  was  obtained  from  the  use  of  the  disk  and 
middle  cultivators  alone.  These  implements  can  be  adjusted  to  make  small  or  large 
ridges  and  the  depth  can  be  regulated  so  that  only  a  minimum  amount  of  roots  are 
cut  in  cultivating.  This  method  was  found  to  conserve  moisture  and  to  increase 
microbic  action,  greater  numl)ers  of  microbes  being  found  in  a  soil  finely  jiulverized 
by  the  cultivators  than  in  a  cloddy  soil  worked  with  the  plow. 

Fertilizing-  experiments  with,  sugar  cane,  J.  D.  Kobus  {Meded.  Proefstat.  Oost- 
Java,  3.  ser. ,  1901,  Xu.  31,  pj).  ~^J) . — The  purpose  of  this  series  of  tests  was  to  determine 
whether  three  successive  crops  of  sugar  cane  can  be  economically  taken  from  the 
same  soil  and  in  what  fertilizing  elements  the  soil  was  deficient.  The  cane  was 
grown  in  60  large  boxes  containing  soil  which  had  already  produced  two  crops. 
These  boxes  were  divided  into  5  series  of  12  each.  The  first  was  a  check  series  and 
received  no  fertilizers;  the  second  received  sulphate  of  anunonia,  and  the  third, 
phosphatic  slag;  the  next,  sulphate  of  potash;  and  the  last,  sulphate  of  potash  and 
phosphatic  slag.  In  addition  to  these  fertilizers,  the  last  three  series  received  sul- 
phate of  anunonia.  As  compared  with  the  check  test,  sulphate  of  anunonia  increased 
the  yield  by  53  per  cent,  showing  that  the  soil  was  deficient  in  nitrogen.  The  lack 
of  phosphoric  acid  was  even  more  apparent,  since  the  plants  receiving  both  these  fer- 
tilizers yielded  20  per  cent  more  than  the  plants  receiving  only  the  sulphate  of 
ammonia.  TIk^  addition  of  lime  proved  injurious,  especially  when  applied  in  connec- 
tion with  phosphoric  acid,  in  which  case  it  reduced  the  yield  and  the  sugar  content. 

Chemical  analyses  of  the  cane  revealed  no  material  difference  in  the  composition 
due  to  the  fertilizers  applied.  The  plants  which  received  sulphate  of  ammonia  con- 
tained more  potash  and  sulphur  and  less  phosphoric  acid  than  the  check  plants. 
Lime,  although  it  affected  the  yield,  did  not  change  the  composition. 

The  following  season  showed  that  the  application  of  nitrates  generally  increased 
the  yield,  while  the  use  of  lime  was  injurious  to  the  yield  and  the  quality  of  the 
juice.  The  unfertilized  plants  produced  a  juice  of  superior  quality.  The  chemical 
analyses  of  the  plants  grown  the  second  year  indicated  that  the  fertilizers  had  no 
effect  on  composition.  However,  the  plants  which  did  not  receive  sulphate  of 
ammonia  were  poorer  in  nitrogen,  potash,  suli)hur,  and  lime,  and  richer  in  phosphoric 
acid  than  those  receiving  <lilTerent  treatment,  -n.  m.  pieters. 

New  method  of  preserving  sweet  potatoes,  J.  S.  Newman  and  J.  S.  Pickett 
{South  Carolina  Sta.  Bui.  71,  pp.  6). — This  method  consists  essentially  in  boiling  the 
sweet  potatoes  before  evaporating  them.  Tests  were  made  with  a  number  of  vari- 
eties, and  the  results  are  shown  in  the  following  table: 

]'ield  of  KiDeet  potatoes  and  evaporated  prodxtct. 


Varieties. 


Pumpkin  Yam 

Hanover  Yam 

Extra  Early  Caroline  . 

Red  Nose 

Nan.semond 

Bunch  Yam 

Georgia  Sugar  Yam  . . . 
Vineland  Bunch  Yam 

Jersey  Big  Stem 

Pierson  Yam 

Jersey  Red 


Yield  ]KT  acre. 


Bushels. 
232 
329 
146 
238 
222 
165 
211 
136 
357 
328 
261 


Pounds. 
13, 920 
19, 740 

8,760 
14, 280 
13,320 

9,900 
12,660 

8,160 
21, 420 
19, 680 
16, 660 


Evaporated 
product. 


Per  cent. 
24 
26 
25 
24 
22 
18 
23 
22 

29.5 
22 
29 


Yie'.'.l  per 
acre  of  the 
evaporated 

product. 

Pmmds. 
3,340 
5, 132 
2,190 
3, 427 
2,930 
1,782 
2,911 
1, 795 
6,318 
4,329 
4,542 
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The  evaporated  product  "  will  keep  for  an  indefinite  time  and  hear  tran^sportation 
to  any  part  of  the  world  at  any  s^eason."  An  analysis  of  air-dry  evaporated  8weet 
potato  gave  the  following  results:  Moisture  3.42  per  cent,  crude  ash  2.48  per  cent, 
crude  protein  5.06  per  cent,  crude  fat  0.80  per  cent,  crude  filier  2.08  per  cent,  nitro- 
gen-free extract  86.16  per  cent.  It  Avas  observed  that  all  varieties  showed  losses  from 
rotting  when  stored  from  Novend)er  vintil  ^[arcli. 

Tobacco  culture  on  tlie  east  coast  of  Sumatra,  W.  AVestek.man  (  />»'  InlxtkK- 
ciilliuir  op  Sumaira'ii  oostkiist.  Aynsterihun:  J.  II.  rle  Buxfi/,  IHOI,  pp.  .]')(),  ph.  .!n,  fujx. 
10,  iiHij)  /,  d(jtm.  14)- — An  extensive  treatise  on  the  culture  of  toVtacco  on  tlie  east 
coast  of  Sumatra,  including  a  description  of  its  jireparation  for  market,  and  a  consid- 
eration of  lal)or,  commerce,  and  other  economic  phases  of  the  industry. 

Sumatra  tobacco,  H.  Dentz  {Suniatrd,  TaJiuk.  Amxtcnhttn  \_1!)()1~\,  ml.  7,  pp.  70^ 
AT). — Notes  on  the  connuerce  of  Sumatra  tobacico,  with  ratings  of  different  com- 
panies trailing  in  the  product. 

Fertilizers  for  tobacco,  P.  Wagnek  {Will.  Deut.  Landw.  Gesell.,  17  {1902),  No.  14, 
pj).  S1S4). — Tlie  subject  of  fertilizing  soil  in  tobacco  culture  is  considered  and  a 
number  of  different  methods  to  suit  certain  conditions  are  suggested.  According  to 
the  author  tobacco  should  l)e  grown  on  soil  rich  in  potash,  and  fertilizing  substances 
containing  chlorin  should  not  be  used.  The  dry  substance  of  the  leaves  should  not 
contain  more  than  0.6  per  cent  of  chlorin  and  not  less  than  6  per  cent  of  j)otash. 

The  soverane  herbe;  a  history  of  tobacco,  W.  A.  Penn  {London:  Grant  Rkh- 
(ifih;  New  York:  E.  P.  JJutton  d-  Co.,  1901,  pp.  326,  pds.  5). — A  history  of  tobacco, 
including  its  cultivation  and  manufacture,  the  making  of  pipes,  the  use  of  cigars  and 
c;igarettes,  and  statistics  on  the  consumption  of  tobacco  since  its  use  has  become 
common. 
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Field  experim.ents  -with  nitrate  of  soda  on  market   garden   crops,   Y,.  B. 

Voorhees  {New  Jersetj  Stas.  Bvl.  157,  pp.  20,  ph.  2). — The  author  made  a  study  of 
the  effect  of  different  cjuantities  of  nitrate  of  soda  for  carrots,  cabbage,  celery,  toma- 
toes, peppers,  turnips,  and  sweet  corn,  and  of  the  relative  advantages  of  two  and  three 
ajiplications.  In  all  cases  the  plats  were  first  liberally  fertilized  with  acid  })hosphate 
and  muriate  of  i)otash.  The  data  as  to  the  yields  obtained  with  the  different  crops 
are  tabulated  and  the  proportion  of  jirimes  and  culls  shown  in  each  instance. 

Carroh. — Applications  of  300  and  400  lbs.  per  acre,  respectively,  of  nitrate  of  soda 
were  ai5i)lied  to  carrots  cultivated  in  different  plats.  With  this  crop  the  increased 
yield  obtained  was  only  just  about  sufficient  to  pay  for  the  increased  cost  of  the  fer- 
tilizers used.  This  result  was  thought  to  be  due  to  some  untoward  condition  of 
the  season. 

Cahhage. — When  400  l])s.  of  nitrate  of  soda  per  acre,  applied  in  three  different  appli- 
cations, was  used  the  gain  in  the  total  yield  was  13,810  lbs.  or  156  per  cent.  On  the 
other  plats  where  only  300  lbs.  of  nitrate  of  soda  was  used,  or  only  two  applications 
made,  the  increase  while  very  large  was  in  no  case  in  excess  of  100  per  cent.  The 
average  gain  for  all  the  plats  by  the  use  of  nitrate  of  soda  was  1,287  heads.  When  400 
lbs.  of  nitrate  of  soda  per  acre  was  used  there  was  a  gain  of  1,450  heads,  and  when  300 
lbs.  was  used  there  was  a  gain  of  1,125  heads.  The  larger  application  resulted  in  the 
more  satisfactory  yield,  though  the  plants  did  not  economically  use  the  larger  amounts 
applied.  When  two  applications  were  made  there  was  a  gain  of  945  heads  per  acre; 
when  three  were  made  there  was  a  gain  of  1,630  heads,  thus  making  the  increase  685 
heads  per  acre  due  to  the  third  application.  The  three  applications  were  more 
effective  than  the  addition  of  100  lbs.  of  nitrate  of  soda.     The  most  profitable  crop 
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was  obtained  ))y  the  use  of  400  l))s.  of  nitrate  of  soda  applied  in  three  equal  dressings, 
since  the  heads  in  this  crop  were  much  firmer  and  sold  for  50  per  cent  more  than  the 
heads  grown  on  the  other  plats. 

Celery. — The  total  additional  yield  of  celery  due  to  the  use  of  nitrate  of  soda  was 
17,810  lbs.,  or  132  per  cent.  The  value  of  the  crop  when  the  nitrate  of  soda  was  used 
averaged  !po78.10  ])er  acre,  at  a  cost  of  but  $7  for  fertilizers.  This  was  $54.01  gain  for 
each  dollar  invested  in  nitrate  of  soda.  The  amount  of  nitrate  of  soda  used  was  300 
and  400  lbs.  per  acre,  respectively.  When  these  amounts  Avere  given  in  two  equal 
ai)ijlications  the  average  yield  obtained  was  14,500  roots,  and  from  three  applications 
14,995  roots,  or  a  gain  of  495  roots,  worth  131.19,  for  the  third  application.  The  gain 
from  the  third  a])iilication  was  consideral)ly  larger  when  the  400  lbs.  was  used  per 
acre  than  when  the  300  11)S.  was  used. 

Toiiiatoe.f. — Owing  to  an  unfavorable  season  there  was  an  imperfect  setting  of  this 
fruit.  The  amount  of  nitrate  of  soda  applied  varied  from  200  to  300  lbs.  The 
increase  in  yield  obtained  from  the  different  plats  varied  from  3,220  lbs.,  when  the 
nitrate  of  soda  was  applied  in  two  equal  applications  at  the  rate  of  200  lbs.  per  acre, 
to  5,880  lbs.,  when  the  same  amount  of  fertilizer  was  applied  in  three  equal  distri- 
butions. The  average  gain  for  all  i)lats  where  the  nitrate  of  soda  was  used  was 
4,564  lbs.,  or  62  per  cent.  There  was  a  gain  on  the  average  of  475  ll)s.  of  fruit  when 
200  lbs.  of  nitrate  of  soda  was  used  over  the  yield  obtained  when  300  ll)s.  was  used. 
The  third  api)lication  tended  to  produce  a  larger  growth  of  vine  and  later  maturing 
fruit,  and  this  materially  reduced  the  yield. 

Turnipfi. — The  use  of  nitrate  of  soda  with  turnijis  increased  the  yield,  on  the  aver- 
age, 5,230  lbs.,  or  63.3  per  cent.  There  was  an  increase  of  2,960  lbs.,  or  about  20  bbls. 
per  acre,  when  nitrate  of  soda  was  used  at  the  rate  of  300  lbs.  per  acre,  over  the  yield 
obtained  when  only  200  lbs.  per  acre  was  used.  With  this  crop  two  dressings,  whether 
of  the  larger  or  smaller  amount,  were  much  more  effective  than  three  dressings.  The 
tiiird  dressing  seemed  to  increase  growth  of  toj)  rather  than  root,  and  thus  decreased 
the  yields.  The  increased  value  of  tlie  crop,  due  to  the  use  of  nitrate  of  soda  when 
300  ]l)s.  was  used  in  two  ecjual  applications,  was  f38.85  per  acre. 

Peppers. — The  use  of  nitrate  oi  soda  considerably  increased  the  yields  in  every 
instance  with  this  crop.  When  200  lbs.  was  applied  per  acre  in  two  equal  dressings 
the  increased  cash  value  of  the  (-rop  due  to  the  use  of  the  nitrate  was  $16.70.  When 
this  same  amount  was  a2i}>lie<l  in  three  equal  dressings  the  increased  value  of  the 
crop  was  $25.90.  When  300  lbs.  of  nitrate  of  soda  was  used  in  two  applications  the 
increased  value  of  the  crop  was  $30.20,  and  in  three  applications  $29.50. 

f'iweet  corn. — Earlier  experiments  at  the  station  have  shown  that  this  crop  responds 
better  to  applications  of  nitrogen  in  ammonia  or  some  organic  form  than  in  nitrate  of 
soda.  There  was  a  considerable  gain,  however,  in  the  yield  and  value  of  the  crop 
from  all  the  different  plats  where  nitrate  of  soda  was  used.  The  most  i^i-ofitable 
gains  were  made  when  300  lbs.  of  nitrate  of  soda  was  used  in  three  different  applica- 
tions. The  gain  in  the  value  of  the  croj)  in  this  instance  over  the  plat  where  no 
fertilizer  was  used  was  $18.10. 

Conclusions. — The  results  of  the  season's  work  witli  nitrate  of  soda,  in  the  author's 
opinion,  justify  the  following  conclusions: 

"That  both  the  yield  and  quality  of  vegetable  crops  are  improved  Ijy  a  liberal  sw\>- 
ply  of  available  nitrogen.  That  large  quantities  of  nitrogen  (300  to  400  lbs.  of  nitrate 
of  soda  pel-  acre)  are,  on  the  whole,  ])referable  to  smaller  quantities.  That  where 
large  quantities  of  nitrate  of  soda  are  used  fractional  dressings  are  likely  to  result  in 
a  greater  proportionate  use  of  the  nitrogen.  Three  dressings  proveil,  on  the  whole, 
more  profitable  than  two.  When  the  growth  is  satisfactory  the  third  dressing  may 
be  withheld." 
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Home-grown  v.  purchased  seed,  W.  C.  Stubbs,  F.  II.  Bi  kxette,  and  E.  Wat- 
son {LotilsidiKi  Stas.  Bill.  6S,  2.  ser.,  pp.  8JO-840). — The  antliur  states  that  there  is  a 
freneral  l)elief  that  southern-grown  seed  is  inferior  to  more  northern  seed.  Experi- 
ments liavi' tlu'rcforc  liccn  undertaken  at  tlic  statiiin  and  si ihstations  to  determine 
the  trutli  of  the  niattei'.  Tests  have  l)een  coiKhieted  now  fur  four  years  with  a  large 
number  of  vegetables,  which  show  that,  in  the  main,  nearly  all  varieties  of  home- 
grown ^•egetable  seed  are  equal,  and  in  some  instances  superior,  to  northern-grown 
seed.  Ditiiculties  were  sometimes  encountered  in  properly  curing  the  liome-grown 
seed,  owing  to  the  dampness  of  the  climate,  inexperience,  weevils,  etc.  The  fol- 
lowing crops 'gave  as  good  results  with  home-grown  seed  as  with  northern-grown, 
and  in  some  instances  better:  Bush  l)eans,  Lima  beans,  pole  beans,  garden  beets, 
cauliflowers,  carrots,  cucumbers,  eggplants,  sweet  corn,  endive,  lettuce,  muskmel- 
ons,  watermelons,  mustard,  okra,  onions,  pe]ii)ers,  potatoes,  sweet  potatoes,  tomatoes, 
radishes,  spinach,  squashes,  pumpkins,  and  turnips.  No  success  has  been  attained 
in  raising  home-grown  cabbage  seed. 

Tests  of  varieties  of  vegetables  were  made  at  the  same  time.  In  addition  to  tests 
of  the  vegetables  mentioned  above,  the  following  were  grown:  Artichokes,  aspara- 
gus, Brussels  sprouts,  broccoli,  kale,  kohl-rabi,  leeks,  shallots,  parsley,  Chinese 
cabbage,  and  a  large  number  of  Jai)anese  vegetables,  obtained  from  the  V.  ^.  Dejiart- 
inent  of  Agriculture. 

Tests  were  also  made  of  the  followiug  varieties  of  fruits:  Apples,  pears,  peaches, 
plums,  figs,  oranges,  mull)erries,  raspl)erries,  blackberries,  dewberries,  strawberries, 
goumi,  and  jujube.  Of  the  45  varieties  of  ai)i»les  grown,  Rhodes  Orange  Moultrie, 
Killagiskie,  Yates,  Shockley,  and  Pear  or  Palmer  bore  large  crops  that  kept  well. 
At  Audubon  Park  sand  pears  were  the  only  ones  that  succeeded.  At  Baton  Rouge 
-16  varieties  were  grown,  of  which  the  Le  Conte  bore  a  large  crop.  From  present 
experience  it  is  not  possible  to  recommend  the  most  suitable  varieties  of  pears  for 
Louisiana.  Peaches  were  not  a  success  at  Audubon  Park.  The  Peento  type  have 
been  destroyed  by  fro^t  each  year  at  Baton  Rouge,  and  have  therefore  been  dis- 
carded. Of  the  other  varieties  grown,  Elberta  has  proven  the  most  productive. 
Some  of  the  varieties  recommended  for  culture  at  Calhoun  are  Trimnph,  Champion, 
Rmock,  Crosby,  Troth  Early,  Austen  Late,  etc.  Plum  growing  has  not  been  a 
success  at  any  of  the  stations.  The  goumi  bushes  planted  at  the  stations  bear  enor- 
mous crops  of  fruit  each  year.  They  also  rank  high  as  an  ornamental  shrul).  The 
jujube  produced  its  first  crop  of  fruit  in  1899  and  is  still  growing  well. 

Preliminary  account  of  variation  in  bean  hybrids,  R.  A.  Emekson  (Nehrdslri 
Sta.  Rpt.  1901.,  pp.  Sij-49,  pU.  .3). — An  account  is  given  of  the  variation  occurring  in 
liybrids  and  their  progeny  of  a  numl>er  of  races  of  kidney  l)eans  ( Plid.'ieolu.'t  vulgaris) . 
The  work  was  begun  in  1898,  and  in  some  cases  has  lieen  carried  through  five  gen- 
erations. Combinations  have  been  made  between  varieties  with  yellow,  green,  and 
])lue-green  pods;  stringy  and  stringless  pods;  long  and  short  pods;  round  and  flat 
pods;  white,  red,  l)rown,  black,  and  variously  mottled  seeds;  oblong  and  nearly 
round  seeds,  etc.  The  method  of  work  observeil  is  given  in  detail.  The  hybrid 
seed  used  for  planting  in  the  field  was  grown  in  a  greenhouse,  since  the  climate  of 
the  station  does  not  permit  a  successful  outdoor  hybridization  of  this  crop.  Kidney 
l)eans  are  perfectly  self-fertile,  and  in  the  iuithor's  observations  only  4  per  cent  of 
hyVjrid  forms  were  found  in  lots  of  bean  plants  the  preceding  generation  of  which 
was  grown  in  a  field  with  over  100  races,  the  most  of  which  were  in  blossom  at  the 
same  time. 

In  the  author's  experience  all  the  racial  hybrids  of  lieans  produced  showed  little 
variation  in  the  first  generation,  but  pronounced  variation  in  the  second  and  third 
generations.     They  appeared  fairly  well  fixed  in  the  fourth  and  fifth  generations. 
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The  t-liuracters  of  the  two  parents  were  usually  reproduced  in  the  hybrids,  though 
oce-asionally  new  or  atavistic  tendencies  were  notable.  Characters  differentiating 
the  parent  forms  were  usually  blended  together  in  the  hybrids,  or  united  unchanged 
in  mosaics  of  small  or  large  iiattern.  Of  the  blends,  Blue  Pod  X  Davis  is  cited. 
The  brown  color  of  the  seeds  of  Blue  Pod  united  with  the  white  color  of  the  Davis 
seed,  to  form  light  brown  seeds.  Golden  Wax,  a  nearly  stringless  podded  sort,  united 
with  the  Mohawk,  a  stringy  podded  variety,  to  produce  a  hybrid  with  pods  less 
stringy  than  Mohawk  and  more  stringy  than  Golden  Wax.  The  ratio  of  the  length 
to  the  thickness  of  seed  of  Stringless  Green  was  found  to  be  about  2.21,  and  of 
AVarwick,  1.92.  In  the  hybrid  Stringless  Green  X  Warwick,  the  ratio  was  2.11.  A 
number  of  other  examples  of  blends  are  cited. 

Mosaics  were  obtained  when  the  white-seeded  Davis  was  crossed  with  the  red- 
seeded  Scarlet  Flageolet,  the  hybrid  seed  being  spotted  red  and  white.  A  like  mixture 
of  colors  occ!urred  in  hybrids  of  Currie  X  (iolden  Wax  and  Ward  well  X  Challenge 
Black,  etc.  Cases  are  also  cited  in  which  hybrid  seeds  took  all  their  characters,  such 
as  color,  shape,  size,  etc.,  from  one  parent,  while  the  characteristics  of  the  pods,  such 
as  color,  shape,  stringiness,  etc.,  were  taken  from  the  other.  Keeney  X  Davis  is 
cited  as  an  example  of  this  kind.  This  hybrid  had  white  seeds  like  the  Davis  and 
pods  like  the  Keeney.  Sometimes  the  characters  of  one  parent  were  found  mixed 
with  the  blended  characters  of  the  tw^o  parents.  Thus  some  individuals  of  the  third 
generation  hybrid  Blue  Pod  X  Davis  had  leaves  and  stems  like  the  Davis,  brown 
seeds  like  Blue  Pod,  and  flowers  in  which  the  dark  bluish  purple  of  the  Blue  Pod 
was  })lainly  diluted  by  the  white  color  of  the  Da\as.  Instances  are  cited  in  wliich 
hybrids  could  not  be  differentiated  from  one  of  the  parents.  Thus,  "In  second  and 
third  generation  hybrids  of  Blue  Pod  X  Davis  numerous  individuals  were  so  nearly 
like  Blue  Pod  that  they  could  scarcely  be  distinguished  from  those  races  by  any 
characters  of  plant,  pod,  flower,  or  seed.  The  considerable  number  of  reversions  in 
this  case  is  s^pecially  noteworthy  because  of  the  fact  that  the  two  parent  races  differ 
in  nearly  all  their  characters." 

Those  characters  which  were  transmitted  entire  or  almost  unchanged  in  first  gen- 
eration forms,  and  termed  "dominant"  by  Mendel  (E.  S.  R.,  1.3,  p.  744),  were  found,, 
as  in  Mendel's  experiments  witn  i^eans,  to  be  green-colored  pods  and  a  long  plant 
axis.  Other  characters  which  tended  to  impress  themselves  strongly  in  the  first  gen- 
eration hybrids  were  dark  seed  colors  and  stringless  pods.  When  green  and  yellow 
podded  races  were  crossed,  the  first  generation  hybrids  had  green  pods,  yellow  and 
intermediate  colors  not  appearing  until  later  generations.  When  semidwarfs  and 
dwarfs  were  (Tossed,  the  first  generation  hybrids  were  all  semidwarfs,  strictly  dwarfs 
not  appearing  until  the  second  generation.  Atavistic  tendencies  were  found  espe- 
cially prominent  in  the  pod  colors  whenever  Davis  or  Mohawk  was  used  as  one  of 
the  parents.  This  fact  suggests  that  these  races  probably  came  originally  either 
directly  or  indirectly  from  such  varieties  as  Horticultural,  Goddard,  etc. 

Investigation  as  to  tlie  cause  of  pithiness  in  celery,  E.  P.  Sandsten  and 
T.  II.  White  {Miiryland  ,St(i.  Bui.  S3,  2jp.  110-119,  fins.  5).— In  1900  two  samples  of 
American  and  one  of  French  celery  seed  were  sown  in  similar  seed  beds  and  200 
plants  from  each  seed  bed  selected  for  planting  in  an  open  field  June  14.  The  plants; 
in  every  case  were  given  the  same  kind  of  cultivation  and  attention.  When  the  cel- 
ery was  dug  in  Deceml^er  it  was  fomid  that  40  per  cent  of  the  plants  grown  from. 
American  seed  were  pithy,  while  not  a  single  stalk  of  the  plants  from  the  French 
seed  was  pithy.  These  results  were  so  striking  that  the  experiment  was  continued; 
in  1901,  seed  being  obtained  from  five  different  seed  firms.  The  experiment  that 
year  divided  itself  into  two  phases,  early  transi)lanted  and  late  transplanted.  One 
hundred  jilants  were  used  in  each  instance.  The  results  obtained  during  the  season 
are  sliown  in  the  following  table: 
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Kind  of  si'L'd. 


A's  French-grown  seed 

A's  American-Krown  seed 

B's  Frenih-frrown  seed 

B's  America n-Kri>\vn  seed 

("s  Freiieh-Krdwn  seed 

C's  Ameriean-fjrown  seed 

D's  Anieriean-grown  seed 

D's  Select  Ameriean-growu  seed. 
E's  Selected  XX 


Pithy  stalks 


Early 
trans- 
planted. 


Per  cent. 
1 

43 
38 
40 
00 


Late 
trans- 
planted. 


rrnt. 
00 
46 
26 
43 
00 
38 


10 


Tlie  author  makes  the  following  comments  ou  these  results:  "The  stalks  from  A's 
and  C's  French-grown  seed  were  very  uniform  and  alike  in  all  particulars,  and  were 
evidently  procured  from  the  same  source  in  France.  B's  French  grown  was  in  no 
way  different  from  B's  American  grown.  The  stalks  were  not  of  uniform  color  or 
size.  It  was  evidently  a  mixed  lot,  or  else  the  seed  plants  had  not  ])een  carefully 
selected  and  'rogued.'  The  stalks  from  A's  American  grown,  from  B's  American, 
from  D's  American  grown,  from  E's  Selected  XX  were  of  the  same  general  charac- 
ter, both  as  to  habit  of  growth  and  mixture  of  colors.  The  plants  from  the  American- 
grown  seeds  were  not  uniform  in  their  growth  or  in  their  color." 

These  experiments,  taken  as  a  whole,  it  is  believed  show  thesu[)eriority  of  French- 
grown  celery  seed  over  American-grown  seed.  This  superiority,  however,  is  thought 
to  be  <lue  more  to  the  careful  selection  of  seed  by  the  French  than  by  American  seeds- 
men. With  the  same  care  in  selection,  American  seed  would  probably  be  as  good  as 
foreign  seed. 

Detailed  directions  are  included  in  the  bulletin  on  celery  culture  in  Maryland 
from  the  planting  of  the  seed  to  the  storing  and  marketing  of  the  crop. 

Experiments  in  hybridizing  {Indian  Gard.  and  Plant.,  10  {1902),  No.  13,  p. 
218;  (iljx.  froia  Staudard).  —  it  is  stated  that  on  Sutton's  trial-seed  grounds  one  plant 
each  (jf  Dwarf  (ireen  Curled  kale,  Brussels  sprouts,  l^roccoli,  Red  Variegated  kale, 
Purple-colored  kale.  Thousand-colored  kale,  Portugal  cabbage,  Sutton  Favorite  cab- 
l)age,  Dwarf  Blood  Red  cabl)age,  and  Drumhead  Savoy  were  all  planted  in  one  bed 
together  to  see  if  they  would  cross.  Plants  grown  from  the  resulting  seeds  showed 
remarkable  variation,  thus  proving  the  necessity  of  keeping  these  plants  separated 
in  the  seed  grounds. 

The  book  of  vegetables,  (1.  Wvthes  {London,  and  Nen)  York:  .Jolin  Lane,  1902, 
jjp.  106,  Jigs.  17). — This  is  the  seventh  of  the  series  of  handbooks  of  practical  garden- 
ing edited  by  H.  Roberts,  and  deals  with  the  culture  and  varieties  of  vegetables 
grown  in  England,  such  as  cab))age,  broccoli,  Brussels  sprouts,  spinach,  various 
roots  and  tubers,  onions,  beans,  etc.  Chapters  are  also  given  on  the  history  and 
cookery  of  vegetaljles,  by  the  editor.  Like  many  of  the  other  books  in  the  series, 
the  directions  regarding  methods  of  culture,  varieties,  etc.,  are  particularly  adajited 
to  English  conditions,  and  hence  will  be  found  of  l)ut  minor  value  to  American 
gardeners. 

The  agave;  memoir  on  its  culture  and  the  value  of  its  products,  .1.  C. 
Segura  {El  inague[i;  mem'oria  sohre  el  cultim  y  heneficlo  de  sux  productoK.  Mexico: 
Mexican  Agr.  Soc,  1901,  4-  ed.,j)p.  411,  pls-  22) . — This  is  a  manual  of  the  agave  and 
its  various  productions.  It  includes  the  history  of  the  plant,  botanical  classification 
and  descriptions  of  varieties,  methods  of  nursery  and  field  culture,  insect  enemies, 
methods  of  securing  the  juice,  and  tlie  mamifacture  of  pulque  and  mescal,  with  an 
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account  of  t lie  uses  of  those  products  as  beverajjies  and  medicines.  A  biblio^rapliy 
of  about  200  references  is  included  in  the  work. 

Report  of  th.e  horticulturist,  (i.  H.  Powell  { IMaware  Sta.  Ept.  1901,  pp.  83-126, 
figs.  l.i). — This  report  ])resents  the  results  (if  the  season's  investigations  with  the 
Chinese  Cling  group  of  peaches  (published  as  a  bulletin,  E.  S.  R.,  13,  p.  1049)  and 
with  the  pollination  of  apples  and  pears.  The  studies  with  the  latter  fruits  are  in 
continuation  of  those  reported  last  year  (E.  B.  R.,  13,  y>-  245).  The  work  with  api)le3 
during  the  season  indicates  that  practically  all  the  more  important  varieties  grown 
on  the  Chesapeake  Peninsula  are  probably  self-sterile.  July  and  Bough,  both  of 
little  commercial  importance,  were  the  only  varieties  that  set  any  considerable  amount 
of  fruit  when  self-pollinated.  Astrachan,  Early  Harvest,  and  Yellow  Transparent 
were  more  or  less  self-fertile  and  under  favorable  conditions  might  produce  crops. 
The  varieties  that  were  found  self-sterile,  or  nearly  so,  were  Early  Ripe,  English 
Russett,  Fanny,  Gilpin,  (rravenstein.  Grimes,  Lilly  of  Kent,  Missouri  Pippin,  Nero, 
Paragon,  Red  Streak,  Stark,  Stayman,  StrawVjerry,  William  Favorite,  and  Winesap. 
The  self-fertile  kinds  were  confined  almost  exclusively  to  summer  sorts.  Gilpin,  a 
winter  sort,  set  a  few  fruits,  but  they  dropped  as  the  season  advanced.  The  season's 
work  with  apples  strongly  indicates  the  ailvisability  ( >f  mixing  varieties  in  connnercial 
orchards. 

Experiments  in  intercrossing  varieties  of  apples  indicate  that  Paragon,  Stayman, 
Winesap,  and  Lilly  of  Kent,  all  weak  jwllen  bearers  excejit  the  latter,  are  intersterile 
and  should  not  l)e  planted  together  in  cominercial  orchards  for  the  purpose  of  cross- 
pollination. 

In  a  study  of  the  blooming  period  of  V8.rieties  of  apples  it  was  found  that  good 
tillage,  spraying,  fertilizing,  etc.,  extended  the  period  of  flower-bud  formation  in  the 
fall  and  seemed  to  prolong  the  blossoming  period  in  sj^ring,  while  on  poor,  unculti- 
vated soils  the  blooming  period  was  shortened.  Diagrams  are  given  showing  the 
blossoming  period  in  1901  of  9  varieties  of  apples  grown  at  Denton,  Md.,  16  varieties 
at  the  station,  and  32  varieties  in  Kent  County,  Del.  Lists  are  also  given  of  the 
varieties  of  apples  introduced  into  Delaware  by  the  station  since  1897. 

Further  experiments  with  the  Keiffer  pear  indicate  that  it  is  practically  self-sterile 
in  Delaware  and  that  varieties  used  for  ])()llination  exert  little  if  any  influence  on 
the  size  or  appearance  of  the  fruit. 

The  experiments  of  two  years  have  shown  "that the  Keiffer  is  not  more  fertile  with 
pollen  from  a  distant  orchard  than  with  pollen  from  the  tree  on  which  the  crosses 
were  made;  that  the  Keiffer  may  be  somewhat  naore  self-fertile  in  one  orchard  than 
in  another;  that  a  cross-fertilized  pear  starts  into  growth  with  more  vigor  and  develops 
more  rapidly  than  a  self-fertilized  one;  that  the  crosses  with  different  varieties  do 
not  show  differences  that  can  be  attributed  to  the  pollenizer.  .  .  .  Garber  and  Le 
Conte  are  the  most  satisfactory  pollenizers  [for  Keiffer],  though  the  characteristics 
of  either  one  leave  much  to  he  desired.  A  pollenizer  is  needed  with  the  quality  of 
the  Seckel  and  the  vigor  and  i)rolificacy  of  the  Keiffer." 

The  record  of  1901  showed  that  if  2  blossoms  of  Keiffer  out  of  100  set  fruit  the 
resulting  crop  was  a  heavy  one. 

Experiments  with  deciduous  fruits  at  and  near  the  Southern  Coast  Range 
Substation,  C.  II.  Shinn  {< '(difoniia  Sta.  Bid.  I4I,  pp.  4S,  Ji  ;/.■<.  IS). — An  account 
is  given  of  the  results  secured  in  13  years'  experimental  work  with  deciduous  fruits 
at  the  Southern  C(jast  Range  Substation.  The  results  secured  are  supplemented  by 
concise  accounts  of  the  results  secured  by  a  large  number  of  the  most  successful 
deciduous  fruit  growers  in  the  vicinity  of  the  station.  The  data  obtained  cover  a 
territory  of  about  40  miles  long  by  20  wide.  The  substation  work  shows  that  in  that 
climate  successful  culture  of  most  deciduous  fruits  is  impossible.  It  is  practically 
useless  to  j)lant  almonds,  cherries,  prunes,  and  a})ricots,  excejit  in  a  few  sheltered 
spots  on  good,  well-watered  soil.     The  most  successful  fruits  throughout  tlie  district 
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have  Ijeen  pears  and  lianly  Amci-icaii  iiliuuy.  On  the  l)etter  soils,  five  frci  liard- 
pan,  pears  are  hkely  to  bear  well  4  years  out  of  5,  apples  S  years  out  of  5,  and  i)eaches 
and  nectarines  2  years  out  of  5.  I'ersian  mulberries  will  bear  nearly  every  year,  and 
f^rapes  yield  fairly  well  4  years  out  of  5.  These  ligures  are  based  on  orchards  given 
every  attention  as  regards  spraying,  pruning,  cultivation,  etc.  Pears  are  likely  to 
come  nearest  to  being  proiitable  and  are  considered  the  safest  fruit  for  the  entire 
district.  The  general  conclusion  is  reached  that  the  growing  of  fruit,  except  in 
esi)ecially  'avored  localities  should  l)e  only  a  secondary  resource  in  the  region  east 
of  the  Salinas.  Large  plantings  and  costly  experiments  should  be  avoided,  (drapes 
may  be  grown  with  a  little  expense  over  a  large  area  for  the  home  tal)le  and  wine 
use,  l)ut  not  for  high -class  raisins. 

Tliinning-  fruits,  E.  1'.  Saxdsten  (MarylatuI  /^ta.  Bid.  8j,  pp.  .97-99). — The  pur- 
pose of  this  ])ulletin  is  to  call  the  attention  of  the  fruit  growers  of  Maryland  t(j  the 
value  of  thinning  ore-hard  fruits.  According  to  the  author  peaches  and  plums  should 
be  thinned  after  the  "June  drop,"  jieaches  to  not  less  than  5  in.  apart,  and  plums  to 
from  2  to  3  in.  apart.  Apples  and  pears  should  be  thinned  when  they  have  attained 
the  size  of  small  crab  apples.  Pears  should  be  thinned  to  about  4  or  5  in.  apart,  and 
apples  to  the  same  distance  as  jieaches.  The  advantages  of  thinning  are  more  regu- 
lar crops,  stronger  and  more  shapely  trees,  less  disease,  and  larger,  better  colored, 
more  uniformly  ripened,  and  more  salable  fruit.  Thinning,  however,  will  not  pay 
unless  i)nming,  spraying,  fertilizing,  and  cultivation  have  been  properly  attended  to. 

Improving  an  orcliard,  F.  W.  Card  {Rhode  Maud  Sta.  Bnl.  8.1,  ]>p.  143-152, 
ji(j^.  <v). — This  is  a  populai-  account  of  an  attempt  made  by  the  station  to  bring  up  one 
of  the  worthless  orchards  in  the  vicinity  of  the  station  into  a  profitable  bearing  con- 
dition, by  means  of  proper  cultivation,  spraying,  pruning,  fertilizing,  etc.  As  a  result 
of  3  years'  work  it  has  been  quite  definitely  proven  that  neglected  orchards  can 
))e  easily  brought  into  good  bearing  conditions  by  the  methods  above  mentioned. 
The  orchard  under  consideration  ctrntains  only  0.86  of  an  acre.  In  1901  only  part  of 
the  trees  were  in  bearing,  yet  al)ont  $H0  worth  of  fruit  was  harvested.  It  is  believed 
that  few  parts  of  the  farm  offer  better  chances  for  profitable  returns  than  the  orchard, 
when  well  managed. 

The  value  of  improved,  methods  in  the  propagation  of  fruit  trees,  CI.  T. 
Powell  {Froc.  New  Jersey  State  Horl.  S<>e.,27  {1902),  pp.  12.5-135,  figs.  5').— The  author 
reports  that  he  has  successfully  grown  the  King  apple  in  New  York  l)y  using  the 
Northern  Spy  as  a  foundation  stock.  In  this  work  choice  buds,  taken  from  trees 
that  regularly  produced  an  excellent  quality  of  fruit,  were  used.  No  canker  has 
api:>eared  on  these  trees  during  the  past  10  years,  the  trees  have  shown  unusual  thrift 
and  vigor,  and  the  fruit  has  been  uniforndy  fine.  In  propagating  i)each  trees  selected 
buds  have  J)een  taken  from  mature  trees.  Buds  thus  set  in  stock  not  over  20  in.  in 
height  and  scarce  half  an  inch  in  diameter  have  produced  fruit  within  13  months 
from  the  time  the  trees  were  set,  50  to  139  peaches  being  obtained  from  each  tree. 
The  Giant  prune,  one  of  the  finest  varieties  grown  in  California,  is  being  successfully 
grown  on  Lombard  stock  in  New  York,  where  the  thermometer  sometimes  goes 
down  to  25°  below  zero. 

Relative  to  the  use  of  cover  crops  in  orchards,  the  author  states  that  there  is  a 
limit  beyond  which  it  may  not  be  safe  to  use  clover.  He  believes  that  after  3  years 
of  crimson  clover  in  an  orchard,  a  crojj  of  rye  or  some  other  nonleguminous  plant 
should  be  sown.  Too  nuich  nitrogen  in  the  soil  appears  to  make  lighter  colored  fruit 
and  lessens  the  keeping  qualities  of  the  fruit. 

Renewal  pruning,  E.  S.  Goff  {Amer.  (Jard.,  23  {1902),  No.  3S5,  pp.  302,  .303).— 
The  author  points  out  that  as  apple  trees  increase  in  age  the  size  of  the  fruit  tends  to 
l)ecome  smaller.  This  he  believes  is  due  to  the  increased  difficulty  of  sap  circulation 
in  the  fruit-bearing  twigs.  An  instance  is  pointed  out  in  wliich  water  sprouts  on 
part  of  an  apple  tree  \vere  allowed  to  develop  in  place  of  a  large  limb  tliat  had  been 
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broken  off.  Tlie  fruit  on  this  portion  of  the  tree  was  much  larger  than  on  tlie 
remaining  older  portions  of  the  tree.  The  queetion  is  therefore  raised  whether  the 
size  of  fruit  on  old  apple  and  pear  trees  cannot  be  maintained  by  a  careful  system  of 
renewal  prnning. 

Two  new  apricots,  P.  Mouillefert  {Jardin,  16  [190:3),  No.  360,  jjp.  56,  67,  col. 
pi.  1). — Two  seedling  apricots,  which  are  considered  of  considerable  merit,  are 
desrril)ed  and  tlie  fruit  and  leaves  illustrated  with  a  colored  plate. 

String-fellow  method  of  planting-  peach,  trees,  H.  M.  Collinciwood  (Fruc.  Neir 
Jersey  State  Hort.  Hoc,  27  {1902),  pp.  52-60). — An  account  is  given  of  the  successful 
growth  of  peach  trees  when  planted  on  steep  rocky  hillsides  in  New  York,  which 
were  capable  of  })roducing  fair  crops  of  rye,  jjotatoes,  and  grass.  The  trees  were 
pruned  t(i  straight  stubs  and  the  holes  made  for  setting  them  w^ere  dug  with  a  crow- 
bar. A  cup  of  water  was  poured  in  each  hill,  the  stub  put  in  place,  loose  sand  poured 
in,  and  the  soil  firmly  packed  about  the  trees.  Out  of  100  trees  thus  set,  96  made  a 
favorable  growth  the  first  season,  the  roots  making  a  strong  downwartl  growth. 

Moderate  v.  severe  thinning-  of  peaches,  A.  T.  Jordan  {Anier.  Agr.  {mid. 
ed.),  69  {1902),  No.  21,  p.  700). — The  effect  of  thinning  peaches  was  observed  in  1901 
on  two  trees  that  were  set  out  in  1S97.  The  set  of  fruit  on  one  tree  W'as  862  peaches 
and  on  the  other  852  peaches.  From  the  first  tree  69.5  per  cent  of  the  total  set  of 
fruit  was  removed,  leaving  t(j  mature  263  peaches.  From  the  second  tree  31.9  per 
cent  of  the  fruit  was  taken,  leaving  to  mature  580  peaches.  From  the  tree  which 
had  been  most  heavily  thinned  2.83  baskets  of  fruit  were  obtained.  The  average 
weight  of  the  peaches  from  this  tree  was  4.48  oz.,  the  price  offered  per  basket  by 
leading  grocers  $1,  and  the  total  value  of  the  peaches  from  the  tree  $2.83.  From  the 
tree  less  severely  thinned  3.92  baskets  of  fruit  were  ol)tained.  The  fruits  from  this 
tree  averaged  2.81  oz.  each,  for  which  leading  grocers  offered  but  45  cts.  per  basket, 
making  the  total  value  of  the  fruit  from  this  tree  but  $1.76.  The  immediate  financial 
result  "of  thinning  in  this  case  was  $1.07.  Further  observation  of  the  two  trees 
showed  that  46.6  per  cent  more  fruit  buds  matured  on  the  tree  severely  thinned  dur- 
ing the  season  than  on  the  other  tree.  Figured  out  on  the  l)asis  of  an  acre  and  allow- 
ing 160  trees  to  the  acre,  there  was  an  advantage  in  thinning  of  $171.20. 

Fertilizer  experiments  w^ith  sour  cherries  and  plums  ( Dcnl.  Landiv.  Fresse, 
29  {1902),  No.  29,  p.  25,  Jign.  2). — The  greater  growth  of  tlie  trees,  heavier  fruit  jiro- 
duction,  and  greater  profits  obtained  by  adding  jjntash  to  the  fertilizers  used  in  grow- 
ing cherries  and  plums,  are  brought  out  in  tables  and  illustrations. 

Notes  on  strawberries,  H.  C.  Price  and  E.  E.  Little  {Iowa  Sta.  Bui.  64,  p>p. 
1S6-20S,  Jigs.  5). — Results  are  reported  of  a  test  of  75  varieties  of  strawberries  for 
1899,  and  of  92  varieties  for  1901.  Each  of  these  varieties  is  briefly  described  and  in 
addition  directions  are  given  for  the  culture  of  strawberries,  includuig  location  of  the 
bed,  cultivation,  winter  protection,  protection  from  spring  frosts,  and  from  insect  and 
fungus  enemies.  The  opinions  of  22  prominent  strawberry  growers  in  the  State  as 
to  the  best  varieties  for  market  and  home  use,  the  distance  ajiart  plants  should  be 
set,  winter  protection  of  plants,  and  the  number  of  years  a  plantation  should  be 
fruited,  have  al.'-o  been  brought  together  in  tabular  form.  In  the  station  experiment 
the  5  heaviest  yielding  varieties  were  Lovett,  Kansas,  P>ederwood,  Afton,  and  War- 
field.  The  varieties  oftenest  recommended  by  growers  throughout  the  State  were 
Warfield,  Bederwood,  Crescent,  Clyde,  and  Lovett,  mentioned  in  the  decreasing 
order  of  their  importance.  In  the  station  tests  the  average  yield  of  60  staminate 
varieties  fruited  in  1901  was  2,059  qts.  per  acre  and  the  average  yield  of  29  pistillate 
varieties  2,351  qts.  When,  however,  the  10  heaviest  yielding  staminate  varieties 
were  compared  with  the  10  heaviest  yielding  pistillate  varieties  the  average  yield 
was  slightly  in  favor  of  the  perfect  or  staminate  varieties. 

Some  strawberry  books,  C.  H.  Payne  {Gard.  Chron.,  S.ser.,32  {1902),  No.  816, 
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'[)p.  109,  no). — A  list,  is  given  of  a  lunulicr  ni  books  on  strawberries  imhlislicd  in 
England,  France,  (Jerniany,  and  America. 

The  cranberry  industry  {Sri.  .  liner.,  S(!  {100.2),  Nd.  Li,  pp.  JOG,  207,  Jup.  O). — 
A  general  article  discussing  methods  of  growing,  with  illustrations  of  modern  ways 
and  an  account  of  the  cranberry  districts,  yields,  etc. 

Field  grafting  and  bench,  grafting  {Pacific  Rural  Press,  63  {1902),  Nu.  -M,  p. 
:1JS). — The  advantages  of  bench  grafting  grapes  over  field  grafting  are  discussed. 

Stocks  for  calcareous  soils,  L.  Ravaz  {Prog.  Agr.  ct  Vit.  {Ed.  L'Ei^t),  23  {1902), 
Xos.  3,j}p.  73-7 ft,  pi.  1;  4,PP-  100-102,  pi.  1;  r.,pp.  134-136,  pi.  1;  S,  pp.  230-233,  pi.  1; 
13,  pp.  369-371,  }>l.  1;  17,  pp.  4S2-.'/S4,  pi.  1)  ■ — ^A  short  descriptive  review  is  gi\-en  of 
the  stocks  that  may  l)e  protitalily  em])loyed  on  calcareous  soils. 

Electricity  for  cultivation  of  plants  {Tradesman,  47  {1902),  No.  1'2,  ]>.  or,). — A 
brief  note  on  experiments  by  J.  Fuchs  in  the  use  of  atmosi)heric  electrii-ity  in  grape 
culture. 

Instantaneous  bleaching  liquid  for  nuts,  G.  E.  Colby  {California  Sta.  Rpt. 
1S99-1901,  pt.  1,  pp.  57-61). — The  recent  enormous  crops  of  walnuts  in  Cahfornia 
have  made  it  necessary  to  provide  rapid-acting  bleaching  solutions  in  order  that 
great  numbers  of  carloads  of  nuts  may  be  simultaneously  brought  into  marketable 
condition.  Tests  have  therefore  been  made  at  the  station  of  different  l)leaching 
solutions  to  determine  their  relative  values.  In  the  exjjeriments  walnut  culls  two 
j'ears  old  were  used.  The  stains  on  these  were  dried,  hard,  and  more  lixed  in 
character  than  those  ordinarily  found  on  fresh  nuts. 

The  first  formula  used  consisted  of  0  lbs.  of  chlorid  of  lime,  12  lbs.  of  sal  soda,  and 
50  gal.  of  water.  Walnut  culls  treated  with  this  solution  for  5  minutes  were  made 
act;eptable  in  appearance  and  salable.  A\'hen  to  this  same  fornuila  dilute  sulphuric 
acid  (0.15  per  cent  of  acid  in  50  gal.  of  water)  was  added,  the  nuts  were  bleached  in 
from  5  to  10  seconds,  and  after  washing  presented  a  clean  appearance  and  were 
acceptable  to  the  trade.  The  nuts  were  not  injured  in  the  least  l)y  tliis  method  of 
treatment.  When  dilute  acetic  acid  (0.22  per  cent  in  50  gal.  of  water)  was  substi- 
tuted for  the  sulphuric  acid,  the  results  were  equally  good  and  there  was  no  develop- 
ment of  rancidity  in  the  nuts  with  perfect  shells  after  they  had  stood  a  month. 
These  same  percentages  of  sulphuric  acid  and  acetic  acid  were  also  used  with  another 
formula  made  up  of  25  lbs.  of  bleaching  powdei',  IS  ]l)s.  of  sal  soda,  and  50  gal.  of 
water.  This  formula  without  the  acids  cleaned  the  nuts  in  5  minutes,  and  with  the 
acids  in  from  5  to  10  seconds.  Treatment  for  5  mimites  with  a  1  per  cent  solution  of 
bisulphite  of  calcium  failed  to  remove  the  stains,  even  when  a  little  dilute  suljahuric 
acid  was  added.  Laboratory  experiments  with  both  bleaching  powder  formulas 
sliowed  that  they  could  be  used  successively  as  many  as  four  times,  and  it  is  recom- 
mended to  use  them  until  exhausted,  which  is  shown  by  failure  to  evolve  chlorin 
gas  when  fresh  sulphuric  acid  is  added. 

The  results  of  the  station's  work  with  the  instantaneous  bleaching  formulas  suggest 
the  following  fornmla  as  being  most  satisfactory  for  connnercial  use:  Sal  soda,  12 
11  IS.;  chlorid  of  lime,  12  lbs.;  water,  45  gal.  dilute  sulphuric  acid  as  noted  above. 
The  method  of  i)reparing  and  using  it  on  a  large  scale  is  described.  By  having  proper 
drain  boards  to  save  the  bleaching  solution,  4  to  5  tons  of  walnuts  can  l)e  l)leached 
w  ith  50  gal.  The  cost  of  the  material  ior  bleaching  nuts  by  this  method  is  about  40 
'cts.  i)er  ton.  It  is  stated  that  certain  ]iers(  )ns  in  the  State  have  claimed  to  liold  patents 
for  instantaneous  methods  of  bleaching  nuts,  but  the  above  processes  are  not  patent- 
able, sint-e  they  were  given  to  tlie  public  by  the  station  in  LS9().  Theii'  use  is  l)elieved 
to  be  j^erfectly  harndess  and  to  have  no  other  effect  than  that  desired. 

Distribution  of  seeds,  plants,  cuttings,  etc.,  E.  J.  Wickson  {California.  Sta. 
Rpt.  1899-1901,  pi.  1,  pp.  96-123) . — An  account  isgiven  of  the  seed  distributed  during 
the  year,  with  short  re])orts  by  farmers  from  different  sections  of  the  State  as  to  the 
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manner  in  which  tliey  have  t^ucceedeU.  These  reports  are  similar  in  character  to 
those  of  i^revions  years  (E.  >S.  R.,  12,  p.  936). 

The  paper  mulberry  {llnnissuuelia  papyri  fern)  has  been  found  to  ))e  about  as  hardy 
as  the  orange.  The  Asia  Minor  willow  {Sali.v  ffdhnoni)  planted  from  cuttings  in  1895 
was  ;;)2  ft.  high  in  October,  1897,  with  trunks  22  in.  in  circumference.  S.  alba  under 
like  conditions  was  but  12  ft.  high  with  a  trunk  8  in.  in  circumference.  A  number 
of  species  of  Eucalyptus  are  2>romising  in  certain  sections  of  the  State.  Acacias  have 
succeeded  well  in  the  university  plantations  and  are  strongly  recommended.  Sally- 
wood  of  Lord  Howe  Island  {Lagunaria  patersonii)  appears  to  be  a  desirable  orna- 
mental for  the  shrubbery  or  home  gardens.  The  English  oak  ( Qitercus  robiir)  seems 
to  be  one  of  the  most  rapidly  growing  hard  wood  trees  thus  far  grown  in  California. 
The  tree  tomato  {Solanum  betaceum)  seems  to  l)e  about  as  tender  as  the  lime.  The 
edible  i)od  pea  has  given  quite  general  satisfaction.  The  asparagus  pea  ( Tetragonolobus 
purpureus)  has  not  proved  satisfactory  as  a  green  manuring  plant  but  is  gaining  favor 
as  an  edible  pea.  The  Kansas  Standard  tomato  has  given  good  satisfaction  and  was 
the  first  -s'ariet}^  to  ripen  seed  at  the  station  for  a  number  of  years.  Turkestan  winter 
muskmelons  have  proved  four  times  as  prolific  as  common  garden  varieties  of  musk- 
melons  planted  under  similar  conditions.  The  Khama  melon,  a  stock  melon,  yielded 
at  the  rate  of  22  tons  pei-  acre  at  the  Pomona  Sul)station.  Cows  and  horses  ate  them 
readily.  Hairy  vetch  not  only  made  a  fine  winter  growth  but  proved  exceptionally 
resistant  to  drought  and  in  many  places  grew  during  the  dry  season  without  irriga- 
tion. Modiola  {Modiohi  dee>unben.'<),  a  forage  plant,  grew  especially  well  on  alkali 
lands  in  Kern  County,  and  was  eaten  by  sheep  and  cows  in  preference  to  alfalfa. 

Other  plants  mentioned  are  the  New  Zealand  oil  tree,  strawberries,  vegeta1:)le  mar- 
row, various  beans,  kale,  Jerusalem  artichokes,  pumpkins,  watermelons,  cereals,  field 
peas  from  Russia,  bitter  vetch,  varioxis  lupines,  fenugreek,  Australian  saltbushes, 
and  a  miniher  of  pasture  grasses. 
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Handbook  of  the  trees  of  New  England,  L.  L.  Dame  and  H.  Brooes  {Bodon: 
Ginn  tO  Co.,  1902,  pp.  XV  -(-  196,  pU.  87). — This  volume  gives  descriptions  and  full 
plate  illustrations  of  the  trees  of  New  England,  and  while  primarily  jirepared  for 
that  region  it  is  ai)plical)le  to  a  much  wider  range,  most  of  the  species  being  quite 
widely  distributed  over  the  eastern  United  States.  In  order  that  the  descriptions 
may  be  readily  compared,  the  text  is  arranged  under  conspicuous  paragraph  head- 
ings, and  in  addition  to  the  botanical  description  and  illustration  of  all  the  important 
features,  e\'ei'y  sj^ecies  is  discussed  in  its  horticultural  aspect,  its  value  for  park  and 
other  i)lanting  being  sliown.  As  far  as  could  be  done  with  conciseness  and  clear- 
ness popular  terms  have  been  adopted,  and  the  book  will  be  found  of  value  to  all 
who  are  in  any  way  interested  in  trees. 

The  [California]  forestry  substations,  C.  H.  Shinn  ( California  Sta.  Rjd.  1S99- 
1901,  pt.  1,  /)j).  14.J-144). — A  l)rief  report  is  given  of  the  progress  made  at  the  forestry 
sul)stations  in  California  during  the  3  years  covered  by  the  report.  The  prin(dpal 
im})r()vements  have  been  made  at  the  Santa  Monica  and  San  Joaquin  Valley  stations. 
New  tree  ijlantations  have  been  made  and  a  number  of  species  of  forest  trees  have 
been  tested  under  the  conditions  existing  at  these  stations.  The  present  condition 
of  a  large  number  of  s])ecies  of  trees  jjlanted  in  the  San  Joacjuin  Valley  is  briefly 
indicated. 

Forestry  in  Iowa,  W.  Greene  {Proc.  loira  Park  and  Forestry  Assoc,  1  {1901), 
pp.  46-51). — Tlie  author  believes  that  forestry  plantings  are  not  to  be  recommended 
as  individual  efforts  but  should  be  carried  on  by  corporations  or  the  State,  the  in- 
vestment and  time  1)eing  tnu  great  for  the  individual.     While  it  is  not  expected  that 
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large  areas  of  Iowa  land  will  be  used  for  tiniher  eulture,  yet  the  steeji  slopes  along 
streams  should  be  replanted  with  the  most  valuable  forest  trees  suitable  to  the  loca- 
tion. Most  of  the  forest  trees  when  planted  on  exposed  places  in  the  western  part  of 
the  State  need  protection  from  the  strong  westerFy  winds  by  wind-breaks,  for  which 
purposes  cottonwood,  maple,  willow,  red  cedar,  Austrian  pine,  and  white  spruce  are 
recommended.  Of  the  forest  trees  most  desirable  for  planting,  the  author  enumer- 
ates the  black  walnut,  butternut,  white  and  green  ash,  black  cherry,  hackberry, 
( atalpa,  honey  locust,  sugar  majile,  liickories,  oaks,  cedars,  spruce,  and  jiine.  In 
addition  to  the  testhetic  consideration  and  as  a  permanent  investment,  a  number  of 
the  sjiecies  will  produce  rapid  growth,  and  willow  and  catalpa  will  make  posts  in  10 
yeai's,  cottonwood  will  produce  logs  in  25,  and  larch  and  cedar  will  be  fit  for  tele- 
phone poles  in  from  2n  to  50  years,  while  oaks  will  make  fence  ])osts  and  railway 
ties  in  aliout  the  same  length  of  time. 

Trees  of  the  Big-  Horn  forest  reserve,  A.  Ksteij.a  rAnnocK  {Proc  lowd.  Park 
and  Fon'dry  Assoc,  1  (liiOl),  'pp.  75-77,  pi.  1). — Tlie  deciduous  trees  of  the  Big  Horn 
forest  reserve  are  said  to  be  Popnliis  angustlfolla,  J'.  Ircnndoides,  green  ash,  box  elder, 
and  various  species  of  willow.  Of  the  coniferous  species  represented,  the  yellow  pine 
is  most  abundant,  and  associated  with  it  are  Pinus JJexUis,  Douglas  spruce,  lodge  ])ole 
pine,  and  Kngelmanii  spruce,  balsam  fir,  and  mountain  cedar. 

Trees  of  the  Priest  River  forest  reserve,  J.  C.  Blumek  {Pruc.  luirn  I'lirl:  'uid 
Forestry  Assoc,  1  {1901),  pp.  77-80). — The  principal  species  of  trees  occurring  in  this 
forest  reserve  are  said  to  be  the  western  white  pinfe,  yellow  cedar,  tamarack  or  west- 
ern larch,  Douglas  spruce,  yellow  pine,  Engelmann  spruce,  western  hemlock,  white 
fir,  lodge-pole  pine,  white  pine,  yew,  red  cedar,  together  with  a  few  deciduous  trees 
such  as  cottonwoods,  maples,  and  birch. 

Special  report  of  the  forestry  bureau,  Philippine  Islands,  G.  J*.  Aiikjin 
{Sjjc'c  Rpt.  War  Dijit.,  1901,  }>}>.  GO,  pis.  S3). — A  rejM^rt  is  given  of  the  activity  of  the 
foi'estry  bureau  of  tlie  Philippine  Islands  from  April,  11:)00,  to  July,  1901.  The  per- 
somiel  of  the  l)ureau  is  described  and  the  system  of  regulations  and  licenses  is 
reported  upon  at  considei'al)le  length.  The  methods  of  pnjcedure  and  forms  ]>re- 
scribed  by  the  regulations  are  shown.  The  number  of  licenses  granted  for  timl)er, 
firewood,  dyewood,  rubber,  etc.,  during  the  time  covered  by  the  report  amount  to 
580.  The  different  kinds  of  timber  have  been  classified  and  arranged  into  groups, 
the  popular  and  scientific  names  of  which  are  given.  A  brief  description  is  given  of 
the  forests  of  the  Philippines,  and  the  amount  of  different  kinds  of  tind)er  taken 
during  the  time  covered  l)y  the  report  is  indicated.  The  autlior  believes  that  if  the 
2>roper  safeguards  be  adopted  the  Philippine  forests  will  not  only  be  a  soifi'ceof  great 
I'evenue,  but  may  be  maintained  without  serious  depreciation. 

Forestry  in  Saxony,  E.  L.  Harris  (  U.  S.  Consular  Bpfs.,  69  (190^),  No.  ^61,  pp. 
244,  '245). — The  forests  of  Saxony  are  divided  into  12  principal  districts,  which  are 
again  subdivided  into  100  minor  districts.  The  author  gives  a  report  on  the  value 
and  income  derived  from  these  forests,  arranged  according  to  the  different  districts. 
The  total  value  of  the  forests  is  about  180,000,000,  and  the  income  for  the  year 
rei)orted  was  $3,246,976.42,  with  expenses  amounting  to  $1,005,364.85,  making  a  net 
average  income  of  2.71  per  cent. 

Report  on  forest  administration  in  Burma  for  1900-1901  {Ppt.  Forest 
Admin.  Burma,  1900-1901,  pp.  17-i). — The  forest  reserve  area  of  Burma  was  increased 
during  the  period  I'overed  by  this  rei)ort  l)y  684  square  miles,  the  total  being  now 
17,836  square  miles.  The  reserve  forests  of  Burma  are  divided  into  four  circles,  each 
of  which  is  reported  upon  in  detail.  Preliminary  surveys  have  been  made  vi  a  con- 
siderable portion  of  the  reserves,  but  as  yet  working  plans  for  extensive  areas 
have  not  been  begun.  The  principal  forest  product  exploited  is  teak  timber,  but  a 
number  of  secondary  timber  products  are  mentioned  and  during  the  year  sanction 
was  given  for  the  planting  of  10,000  at-res  in  para  rubber  {Hevea  hrasUiensis) ,  work 
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on  which  has  been  begnn.  A  nnniber  (if  other  experimental  ])lantations  are  reported 
upon  and  tables  given  showing  the  financial  returns  from  the  different  regions. 
During  the  year  covered  by  this  report  the  total  income  from  the  forests  amounted 
to  7,706,324  rupees,  equivalent  to  more  than  $2,500,000,  a  decrease  of  about  $100,000 
from  the  revenue  of  the  previous  year.  This  decrease  is  said  to  be  attril)uted  to  a 
p»-olonged  dry  season,  which  prevented  the  marketing  of  a  large  amount  of  timber. 

Report  on  forest  administration  in  the  Punjab  for  1900-1901,  C.  F.  Elliott 
{lipt.  Forest  Admin.  Punjab,  1900-1901,  pp.  80) . — The  forest  area  of  the  Punjab,  under 
the  administration  of  the  authorities,  amounts  to  0,408,272  acres,  which  is  classified 
as  reserve,  protected,  and  unclassified.  The  increase  during  the  year  covered  by  the 
report  amounted  to  353,320  acres.  During  the  year  covered  by  the  report  the  cul- 
tural operations  and  exploitation  were  seriously  hindered  by  the  prevailing  drought. 
The  nund>er  of  forest  fires  decreased  from  227  to  140,  and  the  area  Imrned  over 
diminished  in  nearly  equal  proportion.  The  net  income  received  from  the  various 
forest  products  was  36  per  cent  of  the  gross  receipts.  Detailed  reports  are  given 
of  the  natural  results  and  operations  in  the  different  districts. 

Report  of  forest  administration  in  tlie  Hyderabad  assigned  districts,  1900- 
1901,  C.  Bagshawe  (R]>I.  Forest  Admin.  Ilnderrihad,  1900-1901,  pp.  41). — During  the 
year  covered  by  this  report  223  s(]uare  miles  were  removed  from  the  forest  area  of 
the  Hyderabad  district,  wiiich  at  present  consists  of  3,953  square  miles.  Owing  to 
the  drought  the  income  from  grazing  was  greatly  reduced  and  the  net  receipts  of  the 
connnissioner  <jf  forests  were  abotit  50  per  cent  less  than  the  ])revious  year.  The 
working  plants  of  the  different  divisions  are  described  and  di.scussed  in  detail.  The 
area  of  state  forests  in  different  districts  is  shown  in  tabular  form,  as  well  as  the  pro- 
duction of  tiMd)er,  fuel,  and  other  forest  products. 

City  forestry,  L.  A.  (tOodman  {Missonrl  Stole  lid.  A(jr.  Rpt.  1902,  pyp.  439-448).— 
The  desirability  of  tree  iilanting  in  cities  is  pointed  out  and  suggestions  given  for  the 
growing,  planting,  and  handling  of  trees,  as  well  as  for  their  protection. 

Winter  aspect  of  the  "woods,  Charlotte  M.  King  (Proc.  Iowa  Park  and  Forestry 
Asmc,  1  {1901),  pp.  71-74,  fig.  1). — Brief  notes  are  given  on  the  wdnter  condition  of 
a  number  of  the  more  conuuon  forest  trees. 

The  cork  oak,  J.  H.  Maiden  {Agr.  Gaz.  New  South  Wales,  IS  {1902),  No.  .2,  pp. 
187-190,  pis.  2). — A  description  is  given  of  the  growth  of  the  cork  oak  ( (^iterrns  snber) 
in  New  South  Wales.  .Several  specimens  are  described,  whicli  are  said  to  have  made 
a  satisfactory  growth,  and  the  tree  is  believed  to  be  adapted  to  a  nundier  of  localities 
throughout  the  country.  Young  trees  are  offered  for  planting  in  different  regions  to 
test  the  suitability  of  different  regions  for  the  growing  of  this  important  tree.  Notes 
are  given  relative  to  the  growing  of  the  cork  oak  in  Queensland,  California,  and 
elsewdiere. 

The  comparative  temperature  of  birch,  fir,  and  pine,  V.  T.  Luguinine  {Izv. 
MoscoivSeld-.  Klio:.  hist.  {Ann.  Inst.  Agron.  Mosrov.'],  7  {1901),  No.  2, pp.  71-84).— Two 
series  of  experiuients  were  carried  on  l)y  the  author  between  Ajiril,  1889,  and  Decem- 
ber, 1892,  in  which  the  internal  temperature  of  birch,  fir,  and  pine  was  investigated. 
The  first  series  of  experiments  was  conducted  on  birch  and  fir  which  grew  on  clay 
soil,  the  trees  having  attained  a  diameter  of  30  cm.  The  birch  and  pine  in  the  sec- 
ond experiment  grew  on  sandy  soil  and  were  all  about  the  same  average  size.  The 
thermometers  used  were  bent  at  right  angles,  the  shorter  limb  carrying  the  mercury 
bulb  inserted  into  the  interior  of  the  trunk  on  the  north  side,  the  longer  limb  remain- 
ing parallel  to  the  trunk.  Readings  were  taken  in  the  first  series  three  times  a  day 
during  the  vegetative  period  of  the  trees  and  once  a  day  during  the  remainder  of  the 
year.  In  the  second  series  the  readings  were  made  daily  at  1  p.  m.  The  results  of 
investigations  are  shown  in  curves  wliich  indicate  the  differences  in  temperature 
between  the  birch  and  fir  on  the  one  hand  and  'the  bircli  and  pine  on  the  other. 
The  curves  show  that  during  the  summer  months  the  temperature  fluctuated  with 
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the  temperature  of  the  Hurroundin*!  atmospliere.  The  (hfferences  hetween  tlie  tir  and 
birch  were  greater  than  between  the  pine  and  birch,  the  maximum  variation  being 
6.9°  C.  when  the  temperature  of  the  air  was  25°  f'.,  the  difference  between  the  pine 
and  birch  being  3.3°. — p.  fireman. 


SEEDS— WEEDS. 

Annual   report  of  the  seed-control   station  at  Vienna,  T.   von  Weinzierl 

{Zlxchr.  LuihIw.  ]Vrsi(c]tstr.  OcMerr.,  5  {1902),  No.  3,  pp.  515-54S). — A  report  is  given 
of  the  investigations  conducted  at  the  seed-control  station  in  Vienna  for  tlie  year 
ended  July  1,  1901.  During  this  period  27,238  samples  of  seed  were  examined,  and 
11,356  packages  of  seed  were  attested  and  sealed,  the  most  of  which  were  red  clover 
and  alfalfa  seed.  A  detailed  report  is  given,  showing  the  maximum,  minimum,  and 
average  purity  and  germination  of  all  of  the  principal  seeds  tested.  Tlie  investiga- 
tions of  forage  plant  seeds  for  the  ])resence  of  dodder  is  reported  ui)<)n,  in  which  a 
slight  increase  in  the  percentage  of  samples  containing  this  i)arasite  is  rejaorted. 
Separate  re]iorts  are  given  of  the  investigation  of  beet  seed,  flaxseed,  forest  tree  seed, 
and  cereals.  Notes  are  also  given  on  a  number  of  plant  diseases  which  were  identi- 
fied at  the  station  during  the  year.  The  laboratory  and  field  experiments  with 
various  culture  crops  are  briefly  descrilH><l. 

A  study  on  the  germination  and  growth,  of  Leguminosae,  especially  with 
reference  to  small  and  large  seed,  F.  (\.  Miller  and  L.  H.  Pammel  {loira  Sta. 
Bid.  63,  pp.  155-177,  ph.  5) . — This  is  a  reprint  from  an  article  in  the  proceedings  of 
the  twenty-second  annual  meeting  of  the  Society  for  Promotion  of  Agricultural 
Science,  1901  (E.  S.  R.,  14,  p.  52). 

Plants  injurious  in  agriculture  and  horticulture,  E.  Menault  ami  H.  lious- 
SEAU  {Le,s  -plantcs  nuisibles  eiiiKjriculture  ct  en  hortknilture.  Pari.v  Odnre  Doin,  1902, 
pp.  XVTI-\-S14,  pli^-  SO). — Illustrations  and  descriptions  are  given  of  a  number  of  the 
more  troublesome  weeds  occurring  in  France,  together  with  parasitic  phanerogams, 
and  a  num])cr  of  plant  diseases.  Among  the  plant  parasites  those  described  are  the 
princijial  fungi  which  attack  cereals,  the  grape;  the  mildews  of  potat(>,  lettuce,  beets; 
and  several  species  of  Cuscuta  and  Orobanche  occurring  on  various  leguminous  plants. 
The  third  part  of  the  work  is  taken  up  with  methods  for  the  destruction  of  these 
various  pests,  in  which  cultivation,  treatment  with  chemicals,  the  growing  of  heavy 
crops  which  smother  out  the  weeds,  and  the  use  of  fungicides  for  the  prevention  of 
plant  <liseases  ai-e  described. 

The  broom  rapes,  R.  Rooer  {Jour.  Agr.  ProL,  v.  set.,  4  {1902),  No.  32,  jiji.  1S6, 
187,  fig.  1). — Brief  descrijitions  are  given  of  Orobdiidie  cjjithyiiinm,  O.  rapuni,  and 
O.  minor,  and  suggestions  given  for  the  eradication  of  these  pests. 

Broom  rape,  G.  Martinet  and  A.  Estoppey  {Chron.  Agr.  Canton  Vdud,  15  {1902), 
No.  14,  x>p.  402-404,  fig.  1). — A  description  is  given  of  the  common  broom  rape 
{Orohanchc  minor).  This  is  parasitic  on  alfalfa  and  also  other  species  of  clover. 
For  its  destruction  the  authors  suggest  the  pulling  up  of  the  plants  before  the 
maturity  of  the  seed,  but  where  that  is  impracticable  the  covering  and  burning  of 
the  aflected  plants,  both  host  and  parasite. 

Dodder — its  life  history  and  remedies,  D.  McAlpine  {Jour.  DrjH.Agr.  Victoria, 
1  {1902),  No.  3,  pp.  325-329). — A  description  is  given  of  Cascuta  epitJu/mum,  a  species 
of  dodder  which  affects  alfalfa,  clover,  and  other  plants.  The  life  history,  local 
characteristics,  and  distribution  of  this  parasite  are  given  and  various  suggestions 
offered  for  its  control.  Among  the  remedies  offered  are  cutting  the  crop  before  the 
dodder  matures  its  seed,  burning  over  affected  areas,  spraying  with  a  5  per  cent 
solution  of  iron  sulphate,  or  watering  the  area  affected  by  the  parasite  with  sulphuric 
acid  at  the  rate  of  1  part  to  200  parts  of  water. 
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Concerning  the  destruction  of  mustard  by  spraying,  F.  Smeyers  and  J.  Van- 
DEKVAEREN  {Rev.  dell.  AgYOii.  [Lonmiti],  IJ  [190,^),  No.  6, 'pp-  309-312). — A  l^rief 
account  is  given  of  experiments  in  which  sohitions  of  sulphate  of  copper,  sulphate  of 
iron,  and  nitrate  of  copper  were  sjirayed  over  oat  fields  for  the  destruction  of  mus- 
tard. The  relative  efliciency  an<l  cost  cf  application  of  these  different  lierl)icidesare 
shown,  and  comparing  the  cost  the  nitrate  of  copper  is  in  some  respects  to  he  pre- 
ferred. It  is  less  expensive  than  the  sulphate  of  copper,  and  when  sprayed  at  the 
rate  of  900  to  1,000  liters  per  hectare  the  amount  of  nitrogen  present  has  a  fertilizing 
value  equal  to  an  application  of  8.5  kg.  of  nitrate  of  soda  upon  the  same  area. 

Experiments  on  the  destruction  of  charlock  by  spraying  {Dept.  Agr.  Cam- 
bridge Univ.  Rpt.  1903,  pp.  15,  Id). — Experiments  were  carried  on  in  barley  and  oat 
fields  sown  with  clover  and  grasses  to  test  the  efhciency  of  solutions  of  nitrate  of  soda 
for  the  destruction  of  charlock.  This  chemical  has  been  recommended  as  a  valuable 
herlncide  as  well  as  having  recognized  value  as  a  fertilizer.  In  May  plats  of  an  acre 
each  were  sprayed  witli  <lifferent  amounts  of  10  and  20  per  t-ent  solutions  of  nitrate 
of  soda,  and  comparisons  are  made  with  the  results  obtained  from  a  plat  of  7  acres 
spraye<l  with  copper  sulj)hate.  In  m  i  case  did  the  nitrate  of  soda  show  any  appreciable 
effect  upon  the  charloc-k.  The  area  sprayed  with  a  4  per  cent  solution  of  copper 
sulphate  at  the  rate  of  40  gal.  an  acre  was  almost  completely  cleared  of  charlock 
without  any  injury  to  the  barley,  oats,  or  clover  plants.  The  areas  treated  with  the 
nitrate  of  soda  were  so  infested  with  weeds  that  it  was  resolved  to  spray  them  when 
the  charlock  had  come  into  flower  with  a  4  per  cent  solution  of  copper  sulphate. 
Even  at  this  advanced  stage  of  growth  the  effect  was  quite  marked  and  but  few 
charlock  plants  survivcil  tlic  treatment. 

A  brier  and  blackberry  bush  eradicator,  H.  W.  Potts  {.Tour.  Dept.  Agr.  Vic- 
toria,  1  {1903) ,  No.  1,  p.  27). — It  is  said  that  the  sulphuric  acid  left  in  the  flasks  used 
in  testing  milk  samples  is  of  practical  value  for  destroying  briers,  blackberry  bushes, 
wild  roses,  etc.  Half  a  pint  of  this  waste  acid  poured  about  the  stem  of  a  plant  and 
the  main  roots  will  destrov  the  bushes  within  a  few  davs. 
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Report  of  the  mycologist,  F.  D.  Chester  {Delaienre  Sfa.  Rpt.  1901,  pp.  36-50, 
fig^.  9). — A  report  is  given  of  some  diseases  of  cantaloujaes,  treatment  for  pear  canker, 
experiment  in  bagging  plums  for  the  prevention  of  plum  rot,  and  spraying  for  the 
treatment  of  jilum  rot.  Among  the  diseases  of  cantaloui^es  2  leaf  blights,  one  due  to 
Macrosporium  cucumerinuin,  and  a  second  due  to  an  undetermined  species  of  Cercos- 
pora,  are  described.  These  leaf  blights  are  reported  as  being  associated  with  each 
other  and  have  caused  considerable  losses  by  checking  the  growth  and  preventing 
the  ripening  of  fruit.  In  one  locality  it  is  estimated  that  half  the  crop  was  lost,  due 
to  these  diseases.  The  technical  characters  of  the  fungi  are  described  at  considerable 
length.  In  the  case  of  the  leaf  l)light  due  to  the  Cercospora,  efforts  to  obtain  I'ultures 
from  which  inoculation  experiments  could  be  conducted  have  failed,  but  further 
investigations  will  be  made  in  this  direction. 

A  third  disease  of  the  cantaloupe,  called  sligmonose,  is  characterized  by  a  bleach- 
ing of  the  chlorophyll  along  the  veins  of  the  leaf.  It  is  believed  that  this  is  caused 
by  aphid  punctures  and  recourse  should  1  )e  had  t(  >  insecticides  to  keep  the  melon  vines 
free  from  plant  lice. 

The  experiments  for  the  treatment  of  pear  canker  are  in  continuation  of  the  descrip- 
tion of  the  disease  previously  given  (E.  S.  K.,  13,  p.  254).  The  canker  was  generally 
prevalent  during  the  year  covered  by  the  report,  being  especially  troublesome  among 
Keiffer  trees.     The  disease  apparently  became  chronic  and  a  number  of  trees  were 
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entirely  destroyed.  Prior  U>  the  death  of  the  trees  the  foliage  assumes  a  yellowish 
api)earance  and  the  diseased  bark  becomes  cracked  and  loosened  from  the  trunk. 
Experiments  were  conducted  for  the  prevention  of  the  disease,  in  which  the  loose 
bark  was  removed  from  the  affected  i^ortions  of  the  trees,  after  which  the  scraped 
areas  were  covered  with  a  copper- whale-oil  soap  mixture,  a  mixture  of  formaldehyde 
and  glycerin,  and  a  Bordeaux-resin  soap  mixture.  The  directions  for  the  prepara- 
tion of  the  different  fungicides  are  given,  and  as  a  result  of  the  treatment  the  formal- 
dehyde-glycerin mixture  is  recommended  as  jiromising  and  worthy  a  more  extended 
trial. 

An  experiment  is  rei)orte<l  in  which  the  i^rotection  of  pear  trees  against  blight  by 
spraying  with  a  lime-sulphid  solution  was  investigated.  As  there  was  only  a  slight 
amount  of  blight  observed  during  the  season,  the  results  obtained  are  of  a  negative 
nature.     The  same  experiment  i^  to  be  repeated  during  the  coming  season. 

On  account  of  the  frequent  rotting  of  plums,  even  when  thickly  coated  with 
Bordeaux  mixture,  an  experiment  was  conducted  in  which  the  fruit  was  incased  in 
paper  bags  some  time  before  ripening,  the  object  being  to  ascertain  the  time  of 
infection  of  the  fruit  and  the  etRciency  of  this  method  of  protection.  C'overing  the 
plums  with  bags  slightly  diminished  the  amount  of  rot,  but  not  to  any  material 
degree.  Plums  covered  by  bags  and  protected  against  insect  punctures  during  the 
susceptible  period  of  infection  showed  from  36  to  91  per  cent  rotten  fruit.  In  a 
number  of  experiments  the  fruit  was  thii'kly  covered  with  Monilia  spores  before 
bagging  but  this  treatment  did  not  markedly  increase  the  amount  of  rot.  From 
these  exjieriments  it  is  concluded  that  plums  become  infected  through  other  chan- 
nels than  by  the  direct  infection  of  the  fruit  itself,  and  this  explains  why  the  fruit  so 
fre(iuentl,v  rots  when  thickly  covered  with  Bordeaux  mixture  or  other  fungicide.  A 
cooperative  experiment  is  reported  in  which  a  Bordeaux-resin  mixture  was  sprayed 
over  plum  trees  to  protect  against  the  rot.  After  spraying,  the  trees  were  inspected 
at  intervals,  and  although  the  fungicide  was  plainly  visible  covering  the  fruit,  the 
percentage  of  rotten  plums  was  very  high,  the  fungicide  offering  little  if  any 
protection. 

Notes  and  observations  on  plant  diseases,  1901,  J.  Percival  [Jaur.  Suulli- 
cdi^t.  Af/r.  Col.,  Il/zr,  lf)0:J,  No.  :J,  p}>.  81-89,  figs.  S). — The  author  reports  the  observa- 
tion of  a  nundjer  of  plant  diseases  during  the  season  of  1901.  Among  those 
mentioned  are  the  barley  smuts,  due  to  UstUago  nuda  and  U.  jeuMnll,  for  the  i)re- 
vention  of  which  soaking  the  seed  in  copper  solutions  or  tlie  hot-water  treatment  is 
recommended.  The  leaf  scorch  of  cherries,  caused  l)y  the  parasitit:  fungus  (hiomon'm 
eri/fhmstomn,  is  described.  Only  cherries  of  the  Bigarreau  and  Heart  types  were 
affected.  The  fungus  attacks  the  leaves,  diminishing  their  vitality,  and  later  some- 
times attacks  the  fruit,  which  i  i  developed  irregularly.  Malformed  pears,  due  to 
attacks  of  a  species  of  Cladospf)rium,  are  also  brietiy  described,  and  the  occurrence  of 
a  leaf  scorch  of  orange  and  lemon  trees  grown  in  a  hothouse  is  mentioned.  The 
cause  of  the  leaf  scorch  is  said  to  be  an  attack  of  the  fungus  Glceonporium  henderwnii. 
The  chrysanthemum  rust  {Puccinia  chryscmlhemi)  is  mentioned  and  a  disease  (^f  the 
apple  in  which  the  1 -year-old  twigs  are  attacked  by  a  species  of  Melanconium  is 
described.  A  wilt  disease  of  ho])s  due  to  Fusotna  j'nrasUicum  and  an  eelworm  of  hops 
{Ileterodera  .fcliacJdii)  are  described. 

Plant  diseases,  G.  Massee  [Jour.  Hoy.  Jlort.  ^S'oc.  lLondon~\,  ,^6  (190J),  Xo.  4, 
pp.  7J4-744,  .fig-'f-  11)- — This  paper  consists  of  a  resume  of  a  series  of  lectures  treating 
of  the  general  conditions  regarding  jjlant  diseases,  and  gives  descriptions  of  a  num- 
ber of  the  more  common  fungus  diseases  of  herbaceous  plants,  fruit  and  other  trees. 

Ne-w  heteroecious  rust  fungi,  H.  Klebahn  {Ztschr.  Pflanzenkrank,  11  {1901),  No. 
4-5,  p.  193) . — Brief  notes  are  given  upon  a  number  of  heteroecious  rust  fungi  in 
which  the  alternate  hosts  are  mentioned.     The  ^Ecidium  of  Coleosjwrium  pidmtdhv  is 
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said  to  occur  on  the  needles  of  Pinus  sllvestris,  where  the  fungus  is  known  as  Peri- 
dermium  jaapii.  Melampsora  aUii-salicis  has  for  its  Creoma  host  different  species  of 
Allium,  and  the  uredo  and  teleutospores  occur  on  Sali.c  alba.  Melampsora  allii- 
populina  forms  its  Cpeoma  on  species  of  allium,  and  uredo  and  teleutospores  on  Pop- 
uliis  niyra.  Melampsora  galanthi-fragilis  occurs  on  (Talanthus  nivalis,  with  the  uredo 
and  teleutospores  upon  Salix  frag'ilis,  and  also  *S'.  pentandra.  JEcidium  elathmm  is 
said  to  be  associated  with  Melampsorella  cerastii.  Puccinia  cari-histortx  is  said  to  be 
identical  with  P.  anr/elicie-histortir.  The  teleutospores  of  ^Ecidium  pastinacip.  are 
reported  as  occurring  upon  Srirjms  ;/irr/v7/;/H/s. 

On  the  hot-water  treatment  of  cereal  grains  for  the  prevention  of  smut, 
H.  RoMMETiN  (Jour.  Ayr.  Prat.,  n.  ser.,  3  {1902),  No.  14,  ]>p.  440,  4-^i).— Directions 
are  given  for  the  hot- water  treatment  of  cereals  for  smut  prevention,  and  the  value 
of  such  treatment  in  pointed  out.  The  cost  of  treating  the  seed  required  for  sowing 
1  hectare  (about  2^  acres)  by  the  method  suggested  by  the  author  need  not  exceed 
20  cents.  In  the  case  of  oats  so  treated,  it  is  claimed  that  a  loss  of  5  to  10  per  cent 
could  be  avoided  and  the  treatment  much  more  than  paid  for. 

The  difiFerence  between  smut  and  bunt,  E.  Druce  {Queensland  Agr.  Jour.,  10 
{1902),  No.  2,  pp.  86,  87). — The  differences  between  the  bunt  or  stinking  smut  and 
the  loose  smut  of  wheat,  oats,  barley,  and  rye  are  popularly  indicated,  and  the  treat- 
ment of  the  seed  by  soaking  in  solutions  of  copper  sulphate  is  recommended. 

The  wilt  disease  of  the  cowpea  and  its  control,  W.  A.  Orton  (  11.  S.  TJept.  Agr., 
Bureau  of  Plat  it  Itidustry  Bvl.  17,  pp.  22,  pis.  4)- — The  results  of  investigations  of  the 
wilt  disease  of  the  cowpea  (E.  S.  R.,  11,  p.  94-i)  are  given.  The  disease  first  makes  its 
appearance  when  the  plants  are  about  6  Meeks  old.  Growth  is  checked  and  the  stem 
shows  a  faint  reddish-brown  tinge.  The  affected  plants  drop  their  leaves,  the  lower 
ones  falling  first.  The  spread  of  the  disease  is  gradual,  and  it  usually  makes  its  appear- 
ance in  spots  throughout  a  field,  spreading  from  these  centers.  The  cause  {Neocos- 
rnospora  rasmfeda  tracheiphila)  is  described,  and  the  manner  of  infection  and  spread 
indicated.  While  reseml)ling  the  wilt  of  cotton  and  watermelons,  the  diseases  are 
not  intercommunical)le.  So  far  it  is  known  to  occur  in  North  Carolina,  South  Caro- 
lina, and  Alabama,  and  it  is  thought  probable  that  it  occurs  el.'^ewhere.  As  yet  the 
disease  has  not  caused  serious  lo^s  excejit  in  a  few  localities,  but  there  is  great  danger 
anticipated  from  its  future  spread.  Land  affected  by  this  disease  is  said  to  be  pea- 
sick,  but  the  real  reason  for  the  failure  of  the  growth  of  the  peas  is  the  pre.sence  of 
the  fungus  in  the  soil.  How  long  the  land  remains  infected  in  the  case  of  the  cow- 
pea wilt  is  unknown. 

For  the  prevention  of  this  disease  the  rotation  of  crops  and  the  substitution  of 
other  leguminous  crojts  which  are  not  subject  to  the  fungus  are  reconnnended,  or  the 
growing  of  resistant  varieties,  one  of  which  (the  iron  pea)  is  said  to  be  inunune 
to  disease.  The  results  of  experiments  with  a  large  luimber  of  varieties  of  cowpeas 
and  other  leguminous  plants  are  given,  and  the  relative  susceptibility  to  disease  is 
indicated. 

A  cowpea  resistant  to  root  knot,  H.  J.  Webber  and  W.  A.  Okton  (  T.  >S.  J)ipt. 
Agr.,  Bnreau  of  Plant  Industry  Bid.  17,  pp.  28-38,  ph.  2). — While  investigating  the 
subject  of  the  wilt  disease  of  cowpeas  the  authors  discovered  that  one  variety  (the 
iron  cowj)ea)  was  almost  entirely  free  from  attacks  of  the  nematode  Heterodera  rad.- 
cicola,  the  other  varieties  being  almost  destroyed  by  it.  Notes  are  given  on  the 
development  and  distribution  of  root-knot  nematodes,  largely  compiled  froni  Alabama 
Station  Bulletin  9  (E.  S.  R.,  1,  p.  185)  and  Massachusetts  Station  Bulletin  55  (E.  S. 
R.,  10,  p.  1055).  The  use  of  resistant  varieties  in  stocks  for  the  ])revention  of  attacks 
of  various  diseases  and  insect  j)ests  is  commented  upon  and  attention  called  to  the 
freedom  of  this  variety  from  attack.  The  possibility  of  breeding  nematode-resistant 
plants  is  commented  upon. 
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A  new  disease  of  potato,  S.  Gueraud  de  Laharpe  [Jour.  Aijr.  Vrdt.,  ii.  scr.,  3 
[1902),  Xu.  15,  pp.  4S1,  482).— A.  summary  is  given  of  the  investigations  of  Delacroix 
on  the  bacterial  disease  of  the  potato  due  to  Bacillus  solanirtcold.  This  disease  has 
been  inider  investigation  for  some  time.  For  its  prevention  the  planting  of  s<jund 
tubers  and  4-year  rotation,  the  use  of  entire  tubers  which  are  to  be  treated  before 
l)lanting  with  a  1:20  solution  of  formalin,  and  the  planting  of  the  potatoes  as  late  in 
the  season  as  possible,  allowance  being  made  for  the  harvesting  of  the  crop,  are 
recommended. 

A  new  disease  of  potato,  K.  Roger  [Ker.  Hart.  [Far is],  74  {l!->02),  No.  4,  1>P-  94, 
95). — A  sununary  is  given  of  the  ])revious  publications  of  Delacroix  and  others 
relating  tn  the  bacterial  disease  of  jiotatoes  caused  by  Bacillus  solanincola. 

The  brown  disease  of  potatoes,  ('.  E.  Bessey  {Science,  n.  ser.,  15  {1902),  No.  312, 
p.  274). — For  several  years  the  potato  crop  of  Nebraska  is  reported  as  having  been 
seriously  damaged  by  a  disease  which  caused  the  tibrovascular  bundles  of  the  tubers 
to  turn  l)rown.  Tliis  disease  is  said  to  be  widely  distributed  in  America  and  P^urope, 
but  as  yet  no  satisfactory  cause  for  it  has  been  discovered.  A  series  of  experiments 
was  begun  in  the  laboratory  of  the  University  of  Nebraska  to  determine,  if  possible, 
what  produced  this  disease.  Cultures  made  from  diseased  tubers  soon  showe<l  tufts 
of  mold  filaments  projecting  from  the  diseased  bundles.  These,  upon  development 
of  their  fruits,  proved  to  be  the  filaments  of  Stysanus  stemonitex.  Repeated  experi- 
ments were  made  in  which,  in  every  case,  cultures  of  the  brown  bundles  produced 
the  fungus,  while  those  which  were  not  discolored  were  wholly  free  from  the  fungus. 
Tubers  examined  from  a  number  of  parts  of  Nebraska,  as  well  as  from  other  States, 
showed  the  presence  of  the  fungus.  These  experiments  have  been  contiimed  for  a 
munberof  months,  and  it  is  believed  that  Stysanus  stemonites  is  the  cause  of  the  disease. 

The  snow  mildew,  V.  Sorauer  {Ztt^chr.  Pflcmzenkrank.,  11  {1901),  No.  4-5,  pp. 
217-228) . — Under  this  name  the  author  describes  a  disease  of  rye  which  he  says 
has  been  known  for  a  long  time,  but  has  been  given  but  little  consideration.  The 
cause  of  the  disease  is  said  to  be  Fumrinm  nivale.  The  history  and  systematic  rela- 
tionship (jf  the  disease  is  discussed  at  considerable  length  and  the  action  of  the  fungus 
wlieii  freely  growing  in  the  field  and  in  inoculation  experiments  is  described. 

A  new  parasite  of  sugar  beets  in  Egypt,  V.  Mosseri  {Ann.  Ecole  Nat.  Agr. 
Montpellier,  n.  ser.,  1  {1902),  No.  3-4,  pp.  310-319). — Orohanche  tinctoria,  or  0.  liitca, 
as  it  is  sometimes  called,  is  reported  as  growing  parasitically  on  the  roots  of  sugar 
beets  in  Egypt.  The  plant  has  long  been  known  in  that  country,  but  was  first 
noticed  as  occurring  destructively  on  beets  in  1900. 

Diplodia  cacaoicola,  a  parasitic  fungus  on  sugar  cane  and  cacao  in  the 
West  Indies^  A.  Howakd  {Ann.  Bat.,  15  {1901),  No.  GO,  jip.  683-701,  ph. ;.-').— While 
pursuing  tlie  study  of  the  rind  fungus  of  sugar  cane,  reported  in  E.  S.  R.,  1.'!,  ]>.  4H(i, 
the  author  freciuently  distinguished  a  second  fungus  which  exhil)ited  little  difference 
fi'om  that  which  is  considered  the  Melanconium  stage  of  the  rind  fungus  Iriclio.vjluvria 
xdccjiori.  This  disease  is  connnonly  called  the  rind  fungus  or  root  disease  wherever 
it  occui's,  and  subsequent  investigations  have  shown  that  the  predominant  fungus  on 
canes  examined  from  a  number  of  localities  is  identical  with  that  just  mentioned,  and 
experiments  were  undertaken  to  develoj)  the  fungus  under  artificial  con(liti(  ms.  Pure 
cultures  were  succes.sfully  grown,  and  inoculations  made  showed  that  the  fungus  was 
truly  parasitic  on  the  sugar  cane. 

An  investigation  of  the  fungus  found  on  the  pods  and  branches  of  the  cacao  tree 
showed  that,  so  far  as  the  characters  of  the  pycnidia  and  spores  are  concerned,  it 
agrees  exactly  with  the  form  described  on  the  sugar  cane.  Artificial  cultures  from 
the  cacao  were  carried  out  in  a  similar  manner  to  those  made  with  the  sugar-cane 
fungus,  jmre  cultures  being  made  from  the  fungus  obtained  from  the  pods  as  well  as 
from  the  cacao  trees.  The  infection  experiments  showed  that  the  fungus  could  live 
as  a  parasite  on  the  cacao  pods  and  is  a  dangerous  wound  parasite  of  the  tree  itself. 
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On  account  of  tlie  resemblance  between  the  two,  infection  experiments  were  con- 
ducted in  which  mycehum  from  cacao  trees  and  pods  was  transformed  to  sugar  cane 
and  the  sugar-cane  fungus  to  the  cacao.  The  cross-infection  experiments  were  very 
successful  and  leave  no  doubt  as  to  the  identity  of  the  two  fungi.  In  suggesting 
remedial  measures  for  checking  the  ravages  of  this  fungus,  it  is  stated  that  all  cacao 
pod  husks  should  be  removed  and  burned,  and  all  the  diseased  pods  noticed  on 
trees  should  be  similarly  destroyed.  In  the  cultivation  of  sugar  cane,  the  diseased 
canes  should  be  regularly  collected  and  burned.  In  this  way  there  will  be  less 
chance  for  infecting  a  new  crop.  The  systematic  position  of  the  fungus  is  discussed 
at  some  length. 

Observations  on  the  mosaic  disease  of  tobacco,  A.  F.  Woods  {U.  S.  Dept. 
Agr.,  Bureau  of  I'luut  Indudry  Bui.  IS,  pp.  24,  pis.  6). — A  sununary  is  given  of  the 
author's  investigations  on  the  cause  of  the  mosaic  disease  of  tobacco  and  similar  dis- 
eases of  other  jjlants.  The  work  of  a  number  of  other  investigators  is  reviewed,  and 
the  author's  publications  relative  to  this  disease  (E.  S.  R.,  12,  pp.  216,  217)  are  sum- 
marized. The  author  claims  to  be  able  to  artificially  produce  the  disease,  and  that 
it  is  due  to  a  (listurl)ance  of  the  normal  physiological  activity  of  the  cells.  The 
reduction  of  the  available  nitrogenous  reserve  food  may  cause  the  disease,  and  rapid 
growth  caused  by  too  mucli  nitrogenous  manure  is  favorable  to  it.  It  may  also  be 
caused  by  a  severe  cutting  back  of  plants  or  by  transplanting  when  rapidly  growing. 
When  once  started  the  disease  is  believed  to  be  continued  by  the  action  of  the  oxidiz- 
ing enzyms  as  previously  noted. 

Black  rot  of  g-inger,  A.  Howard  {Bui.  Bot.  Dept.  Jamaica,  9  {1902),  No.  3,  p. 
4S). — The  occurrence  of  black  rot  on  a  number  of  specimens  of  ginger  roots  is 
reported.  In  continuation  of  the  suggestions  of  the  paper  mentioned  above,  the 
author  calls  attention  to  the  necessity  of  isolating  the  diseased  patches  by  trenches, 
throwing  the  soil  on  the  affected  areas,  and  destroying  the  diseased  plants  by  burn- 
ing. In  planting,  care  should  be  taken  to  select  perfectly  healthy  rhizomes  from  the 
best  fields  and  tf>  soak  these  for  a  few  hours  in  Bordeaux  mixture. 

A  new  banana  disease  in  Egypt,  A.  Preyer  {Jour.  Kliedir.  Agr.  Soc.  uud  School 
Agr.,  S  {1901),  X(i.  5,  pj).  242,  24-'^). — For  about  three  years  a  peculiar  disease  has 
Ijeen  noticed  spreading  among  the  bananas  cultivated  in  the  vicinity  of  Alexandria, 
Egyi)t.  The  first  symptoms  of  the  disease  are  observed  in  a  sudden  checking  of  the 
growth,  after  which  the  tips  of  the  leaves  and  the  young  central  leaves  become  black 
and  die.  The  stem  does  not  die  immediately  but  is  rendered  unfit  to  bear  fruit. 
The  great  damage  done  by  the  disease  led  to  its  investigation.  A  badly  infected 
stem  was  dug  up  and  together  with  its  roots  cut  in  longitudinal  direction.  In  the 
upper  part  the  youngest  leaves  were  all  black  and  rotten,  while  the  outer  layers  were 
white  and  seemed  sound.  The  lower  part  of  the  stem  and  root  stalk  showed  no  sign 
of  disease.  The  roots  themselves  exhibited  toward  their  ends  small  excrescences 
usually  accompanied  by  a  resin-like* material.  Sections  of  these  knob-like  growths 
were  examined  and  found  to  be  filled  with-nematodes,  and  further  investigations 
showed  that  the  banana  disease  was  due  to  infection  of  the  roots  by  the  nematodes 
which  in  this  case  belonged  to  the  genus  Tylenchus,  the  species  resemV)ling  T.  acvto- 
caudatus.  The  nematode  was  found  to  l)e  not  only  present  in  the  roots,  but  was  met 
with  in  consideruble  numbers  in  the  upper  parts  of  the  stem.  Experiments  are 
being  conducted  for  the  prevention  of  the  disease,  ])ut  as  yet  no  definite  results  have 
been  obtained. 

Observations  on  the  mulberry  dwarf  troubles,  a  w^idely  spread  disease  in 
Japan,  U.  Suzuki  {Bid.  Col.  Agr.  Imp.  Utiir.  Tokgo,  4  {1902),  No.  ,'j,  pp.  359,  360).— In 
a  previous  publication. (E.  S.  R.,  13,  p.  866)  the  author  reported  on  the  relation 
between  oxydizing  enzyms  in  healthy  and  diseased  mulberry  leaves.  Numerous 
tests  have  been  made  in  continuation  of  his  previous  investigations,  and  as  a  result 
the  author  concludes  that  oxidase  and  peroxidase  are  present  in  larger  quartities  in 
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(lisease<l  leaves  than  in  the  liealtliy  ones.  Peroxidase  is  always  more  i)revalent  than 
oxidase  in  the  diseased  leaves.  Catalase  seemed  present  in  a  majority  < it"  cases  in 
greater  (juantity  in  the  diseased  leaves. 

Experiments  in  the  prevention  of  Peronospora  of  grapes,  F.  Zweifler 
{Wfinlaubc,  1901,  No.  15,  p.  176;  abs.  in  Ceidbl.  Agr.  Chein.,  SO  {1901),  Xo.  13,  pp. 
818-820). — On  account  of  the  high  price  of  copper  sulphate,  experiments  have  been 
conducted  with  greatly  diluted  solutions  of  Bordeaux  mixture  and  with  other  fungi- 
cides in  com])ating  the  downy  mildew.  The  author  reports  upon  his  experiments 
made  with  Bordeaux  mixture  of  strengths  varying  from  2  per  cent  down  to  0.1  per 
cent.  The  results  obtained  where  the  vines  were  sprayed  with  0.5,  0.75,  an<l  1  per 
cent  .«olut  i(  ms  were  equal  to  those  where  the  2  per  cent  solution  was  used.  The  grapes 
were  well  protected  against  disease,  but  where  weaker  strengths  were  applied  there 
was  undoubted  infection.  The  effect  of  the  stronger  solutions  on  the  sugar  and  acid 
content  of  the  grapes  was  quite  marked,  containing  much  higher  percentages  than  in 
the  case  where  weaker  solutions  were  used.  Experiments  are  also  reported  in  wiiich 
zinc  sulphate,  manganese  sulphate,  and  alum,  in  combination  with  lime  and  soda, 
were  investigated,  Imt  these  fungicides  were  all  decidedly  inferior  to  Bordeaux  mix- 
ture. The  use  of  the  3  per  cent  solution  of  iron  sulphate  was  tried,  and  when 
sjirayed  twice  during  July  and  August  the  leaves  and  shoots  receiving  this  mixture 
were  decidedly  injured. 

Coulure,  or  non-setting  of  grapes,  E.  H.  Raixford  {Queensland  Atjr.  Jour., 
10  {1902),  No.  l,pp.  41,42,  ph.  2). — This  disease,  which  is  known  in  this  country 
usually  by  the  name  of  shelling  or  rattling,  is  described  and  is  said  to  occur  under 
two  forms — one  the  failure  of  the  flower  to  set  fruit  in  any  or  all  parts  of  the  cluster, 
another  in  which  the  fruit  sets  increase  in  size  for  a  time,  after  which  they  fall  off 
in  greater  or  less  quantity.  The  causes  of  the  disease  are  said  to  be  accidental  and 
constitutional.  The  accidental  causes  are  adverse  meteorological  conditions  at  flow- 
ering time,  too  great  vigor  of  vegetation,  and  fungus  attacks.  Each  of  these  causes 
is  described  at  some  length,  and  hr'wi  suggestions  given  for  tlieir  prevention  so  far  as 
means  are  known. 

The  American  gooseberry  mildew  in  Ireland,  E.  >S.  Salmon  {Jour.  Roy.  Hort. 
Soc.  [London'],  2G  {1902),  No.  4,  pp.  778,  779). — The  first  outbreak  of  the  gooseberry 
mildew  {Splixrotheca  mors-uvw)  was  reported  in  1900,  and  in  the  following  year  the 
disease  appeared  in  the  same  locality  and  proved  more  destructive  than  in  the  pre- 
vious season.  The  conditions  seemed  to  indicate  that  the'  fungus  was  becoming  some- 
what widely  distributed  throughout  Europe,  and  the  author  reconunends  spraying 
the  ])lants  with  a  potassium  .«ulj)hid  solution  at  10-day  intervals,  beginning  as  soon 
as  the  buds  begin  tn  unfold. 

Diseases  of  the  tea  plant,  G.  Delacroix  {Jour.  Ayr.  Trop.,  2  {1902),  No.  9,  pp. 
67-72).— X  list  is  given,  together  with  brief  descriptions  cf  the  principal  animal  and 
vegetable  parasites  which  attack  the  tea  plant.  Among  the  insects  are  various  borers, 
leaf  miners,  and  other  leaf-eating  insects,  scale  insects,  red  spiders,  etc.  The  author 
also  describes  attacks  of  nematodes  upon  the  roots  of  plants,  2  species  ( Tylenchus 
acutocaudatus  and  Jleterodera  radicicola)  being  described.  Among  tiie  jjlaut  diseases 
described  are  the  following:  Blister  blight,  due  to  E.i'ohasidium  vexans;  anthracnose, 
caused  by  Collelotrlclrain  cameUiir;  gray  blight,  due  to  PeMalozziaguepini;  thread  lilight, 
caused  by  Stilbnm  nomun;  and  root  rot,  due  to  attacks  of  RosellinUi.  radiciperda.  The 
effect  of  the  alga,  ( 'ephaleuroii  vire.scen-f,  in  producing  what  is  known  as  red  rust  is 
described,  as  well  as  the  attack  of  a  nuni])er  of  undetermined  species  of  mistletoe 
upon  the  plant. 

The  parasites  of  the  tea  plant,  A.  Zimmermann  {('entbl.  Bait.  n.  Par.,  2.  Abt.,  8 
{1902),  Nos.  1,  pp.  16-23;  2, pp.  46-55). — A  list  is  given  of  animal  and  plant  parasites 
destructive  to  the  tea  plant.  Compiled  notes  are  given  regarding  many  species,  and 
a  brief  bil)liograi)hy  is  appended. 
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Diseases  of  timber,  H.  von  Schrexk  (Forestry  and  Ir rig.,  8  [1902),  No.  2,  pp. 
60-63,  figs.  5) . — Notes  are  given  on  some  of  the  means  by  which  timber  is  destroyed, 
particular  attention  being  paid  to  the  attacks  of  Traynetes  pi  in,  Polyporus  schwemilzii, 
and  other  species  on  Uving  coniferous  trees.  Attention  is  called  to  the  rapid  decay  of 
railway  ties,  l)ridge  and  other  construction  timbers,  and  suggestions  are  offered  for 
the  prevention  of  this  destruction  by  the  application  of  various  chemical  agents. 

The  disease  of  larch,  J.  Simpson  {Gard.  Chron.,  S.  ser.,  81  {190^),  Nos.  79S,  pp. 
23S,  239;  799,  pp.  2.56,  2.57). — On  account  of  the  proposed  investigation  into  the  larch 
disease  in  England,  the  author  calls  attention  to  some  of  the  more  important  facts 
relating  to  it.  The  distribution  of  the  disease  throughout  Great  Britain  is  indicated, 
and  attention  called  to  the  difference  between  the  larch  blister  or  blight,  which  is 
due  to  species  of  aphis,  and  the  disease  of  larches  caused  by  attacks  of  the  fungus 
Peziza  iviUkomU. 

A  disease  of  the  American  ash,  H.  von  Schrenk  (Abs.  In  Science,  n.  .'<er.,  15 
[1902) ,  No.  376,  p.  406). — [Mention  is  made  of  a  disease  of  the  common  ash  {Fraxinus 
americanu)  which  is  caused  by  attacks  of  Pohjporus  fraxineus.  Where  this  disease 
is  prevalent  it  is  said  that  a  large  percentage  of  the  tr^es  are  affected. 

Carnation  anthracnose,  M.  C.  Cooke  ( Gard.  Chron.,  3.  ser.,  31  [1902) ,  No.  7 95, pp. 
193,  194). — A  descrij^tion  is  given  of  a  disease  that  has  recently  ajipeared  among  the 
carnations  in  England,  in  which  the  leaves  are  first  spotted  with  small  purple  round- 
ish spots.  These  gradually  enlarge  and  become  confluent  and  indeterminate,  and  at 
length  brownish  in  the  center.  In  the  meantime  the  leaves  become  weakened  and 
begin  to  die  at  the  tip.  The  general  character  of  the  disease  is  that  commonly  described 
as  an  anthracnose,  and  the  author  has  described  the  fungus  causing  it  as  a  new  species 
to  which  the  name  Glavspori nm  dkmUn  is  given.  The  technical  characters  of  the 
fungus  are  mentioned  and  it  is  believed  that  dilute  Bordeaux  mixture,  together  with 
the  ]iirking  i)ff  and  destroying  of  the  diseased  leaves,  would  prevent  its  spread. 

Sterilized  soil  for  carnation  stem  rot,  W.  K.  Pierson  {Gardening,  10  {1902),  No. 
228,  pp.  179-181) . — A  report  is  given  of  investigations  made  by  the  author  and  others 
on  the  prevention  of  stem  rot,  which  is  due  to  Rhizoctonia  sp.  The  soil  of  benches 
in  which  carnations  were  grown  was  sterilized  by  steam  heat.  The  expense  of  steril- 
izing the  soil  in  a  house  16  by  300  ft.  was  about  %2h.  In  the  sterilized  soil  only 
about  half  a  dozen  plants  were  lost  out  of  1,500  planted.  This  loss  is  so  slight  that 
it  is  believed  the  difficulty  was  overcome.  While  not  claiming  that  sterilization  is  a 
cure  for  stem  rot,  the  author  thinks  that,  if  pro])erly  managed,  it  will  secure  the  pre- 
vention of  attack.  In  addition  to  destroying  the  fungus,  nematodes  and  other  trouble- 
some pests  will  be  likewise  eradicated. 

Fungus  pests  of  the  carnation  family,  M.  C.  Cooke  {Jour.  Roy.  Hort.  Soc. 
\_London'\,26  {1902),  No.  4,  pp-  649-656,  pis.  2). — A  summary  and  list  is  given  of  the 
parasitic;  fungi  which  attack  the  carnation  family  of  plants.  They  are  divided  into 
the  leaf-spotting  fungi,  molds,  smuts,  rusts,  and  the  bacterial  diseases.  The  fungi 
causing  each  of  these  diseases  are  described  at  some  length,  and  a  list  is  given  of  all 
the  parasites  known  to  occur  upon  species  of  Caryophyllacese,  whether  cultivated  or 
uncultivated.     The  total  number  of  species  reported  is  60. 

Observations  on  the  bacterial  rot  of  the  calla  lily,  C.  O.  Towxsend  {Alis.  in 
Science,  n.  ser.,  15  (1902),  No.  376, pp.  404,  405). — A  bacterial  rot  of  the  calla  lily  is 
briefly  described,  which  is  cliaracterized  as  a  soft  brown  rot  with  offensive  odor  that 
usually  attacks  the  bulbs,  but  may  appear  on  the  roots  or  leaves.  It  is  rei)orted  as 
having  destroyed  all  the  plants  in  greenhouses  in  the  vicinity  of  Washington,  D.  C. 
As  a  rule,  the  bulb  shows  the  disease  most  frequently  near  the  top,  but  it  often  hap- 
pens that  the  attack  is  made  below  the  surface  of  the  ground,  in  which  case  the  bulb 
is  almost  entirely  destroyed  before  the  leaves  indicate  that  the  plant  is  diseased. 
Cultures  made  from  diseased  areas  usually  give  pure  cultures  of  a  rod-shajied  motile 
bacteria.     The  action  of  the  organism  in  various  nutrient  media  is  briefly  described. 
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Diseased  plants  luive  been  treated  with  lime,  sulphur,  and  dilute  furmalin  with  some 
success.  The  best  treatment  thus  far  found,  however,  consists  of  t-hangin":  the  soil 
in  the  beds  or  in  growing  the  plants  in  pots,  and  in  the  })roper  management  of 
greenhouses. 

The  toxic  properties  of  some  copper  compounds  with,  special  reference  to 
Bordeaux  mixture,  J.  F.  Ci.ahk  (liof.  Gaz.,  38  {1902),  No.  1,  pp.  26-48,  figs.  7).— 
Studies  are  reported  on  the  toxic  effect  of  a  number  of  copper  compounds  in  pre- 
venting the  growth  of  fungus  spores,  etc.  Based  upon  his  investigations,  the  author 
t'oncludes  that  the  solution  of  that  part  of  the  Bordeaux  mixture  which  under  orchard 
conditions  is  of  fungicidal  value  is  chiefly  accomplished  by  the  solvent  action  of  the 
fungus  spores  themselves.  The  amount  of  copper  necessary  for  the  destruction  of  the 
spores  of  parasitic  fungi  is  probably  not  more  than  1  part  of  soluble  metallic  copper 
to  SO, 000  i)arts  of  water.  The  host  plant  has  a  greater  or  a  less  power  of  dissolving 
copper  hydroxid  deposited  on  its  leaves.  This  solution  of  copper  by  the  host  plant 
may  or  may  not  be  advantageous  in  protecting  it  from  attack,  as  spores  may  not  be 
present  at  the  point  where  the  solution  has  taken  place.  To  this  factor,  however, 
must  be  attributed  nmch  of  the  injury  frequently  observed  on  such  plants  as  peach, 
Japanese  i)lum,  etc.  The  amount  of  injury  done  to  a  given  species,  provided  always 
that  carefully  prepared  Bordeaux  mixture  is  used,  will  depend  on  the  specific  sus- 
cei)tibility  of  the  protoplasm  of  the  plant  to  poisoning  by  copper,  the  solvent  prop- 
erties of  the  cell  sap  on  copjier  hydroxid,  the  permeability  of  the  ei)idermis  or 
cuticle,  and  the  weather  conditions  following  spraying,  particularly  the  conditions 
of  moisture. 

ENTOMOLOGY. 

Some  insects  of  the  year  1899-1900,  C.  Fowler  {California  Sta.  Rpt.  1899- 
1901,  pt.  1,  pp.  73-85,  figs.  10). — Biological  and  economic  notes  are  given  on  a  number 
of  scale  insects,  including  San  Jose  scale,  black  scale,  red  scale,  purple  scale,  greedy 
scale,  cottony  cushion  scale,  etc.  The  report  also  contains  brief  accounts  of  injuries 
from  jieach-tree  borer  {Sanniiia pacifica),  jieach-twig  borer,  cucumber  beetle,  squash 
bug,  harlequin  cabbage  bug,  pear  slug,  and  plum-tree  aphis. 

Phorhki  lupini  is  reported  as  boring  in  the  stems  of  white  lupines  and  causing  the 
destruction  of  these  plants.  The  eggs  are  laid  in  the  growing  top  of  the  plant,  or 
sometimes  in  the  axil  of  the  leaf.  The  larva  then  jjenetrates  into  the  pith  of  the 
stem  for  a  short  distance.  Other  species  of  lupines  are  attacked  as  well  as  the  white 
si)ecies.  The  Lawson  cypress  is  said  to  have  been  considerably  injured  by  the  bark 
beetle  {Pldceosimta  jnindatus) .  Affected  trees  first  show  an  unhealthy  appearance, 
and  later  turn  brown  and  die.  The  galleries  of  the  beetle  are  found  under  the  bark. 
A  species  of  Andricus  was  found  injuring  the  English  oak.  The  wasp  did  not  pro- 
duce galls  like  most  related  species,  but  when  the  larva  was  full  grown  it  gnawed  its 
way  through  the  twigs  and  escaped.  In  combating  this  species,  severe  pruning  and 
cutting  back  are  reconmiended. 

Notes  are  given  on  the  woolly  aphis,  which  injures  not  only  the  roots  and  trunks 
of  apple  trees,  but  is  reported  as  penetrating  into  the  apples,  in  the  case  of  Newtown 
pipj)ins.  When  the  species  appears  above  ground  it  may  l)e  readily  destroyed  with 
kerosene  emulsion. 

Brief  notes  are  also  presented  on  nematode  worms,  Paris  green,  kerosene  ennil- 
sion,  resin,  soaj),  and  lime-sulplun--and-salt  wash. 

Some  insects  of  the  year  1901,  R.  H.  Pettit  {Michigan  Sta.  Bui.  200,  pp.  179- 
212,  figs.  21). — Lecanium  anneniacum  is  reported  as  injurious  to  apricot,  i^lum,  and 
grape.  The  greatest  damage  was  done  in  the  northern  part  of  the  State.  Scale 
insects  closely  resembling  this  specias  were  also  oliserved  on  maple,  elm,  and  hack- 
berry.     The  natural  enemies  of  the  species  include  i)arasitic  insects,  and  a  fungus 


268  EXPERIMENT    STATION    RECORD. 

disease  {Cordycep^  clarulata) .  For  fombatinji  the  scale  insects  the  author  recom- 
mends spraying  with  kerosene  emulsion  an<l  whale-oil  soap.  Lecajiiitm  nigrofasciatum 
caused  considerable  injury  to  peaches.  The  species  is  said  to  be  easily  controlled  by 
the  use  of  winter  washings.  For  destroying  the  young,  a2)plications  of  kerosene 
emulsion  in  June  and  the  early  part  of  July  are  recommended.  A  larger  species  of 
Lecaninm  is  reported  as  injuring  peaches  and  is  described  in  detail.  It  is  parasitized 
by  Blastofhrix  longipennis,  and  may  be  controlled  by  winter  applications  of  kerosene 
enuilsion.  English-walnut  scale  is  said  to  have  been  quite  injurious  to  peach  and 
maple.  It  may  be  controlled  by  the  remedies  which  are  usuall}'  applied  against  San 
Jose  scale. 

Dactylop'ivs  trlfolil  was  found  in  considerable  numbers  on  sugar  beets.  The  beets 
which  were  most  infected  with  the  insect  were  stunted,  but  it  was  not  clear  whether 
this  effect  was  due  to  the  insects  or  to  other  causes.  Rerious  attacks  of  green  aphis 
are  reported  as  having  occurred  thrf>ughout  the  State.  In  some  localities  the  species 
was  greatly  checked  by  the  attacks  of  a  parasite  {Aplildius  granariaphh) ,  and  syrphus 
flies.  Kerosene  emulsion  will  destroy  the  aphis,  but  the  feasibility  of  this  method 
in  grain  fields  is  much  doubted.  The  destructive  pea  louse  caused  considerable  dam- 
age in  various  parts  of  the  State.  In  some  places  it  attacks  sweet  peas.  Spraying 
with  kerosene  emulsion  or  a  mixture  of  kerosene,  and  the  brush  and  cultivator 
method  are  reconnnended  for  controlling  this  species.  Notes  are  given  on  experi- 
ments in  combating  spring  and  fall  t'ankerworms.  All  of  the  caterpillars  were 
apparently  destroyed  by  two  apj^lications  of  Paris  green,  (xood  results  were  also 
ol)tained  from  the  use  of  bands. 

Rasswood  trees  were  attacked  by  Hihernia  (illdrid  and  Pliigdlid  mrigatarid.  These 
insects  may  be  controlled  by  the  same  remedies  a^  w"ere  recommended  for  canker- 
worms.  Great  damage  was  caused  to  onions  in  a  few  lot-alities  by  Clurtopsix  ;vi)C(i. 
The  maggots  of  this  species  pass  the  winter  inside  of  the  onions.  The  species  appears 
to  be  many  brooded.  The  author  recommends  the  destruction  of  all  of  the  infested 
oni(jns  in  the  fall,  and  the  use  of  deterrents,  such  as  carbolic-acid  emulsion,  kerosene 
and  sand,  and  tobacco  dust.  Notes  are  given  on  the  plum  gouger,  and  in  combating 
this  insect  the  following  remedies  are  recommended:  Jarring  the  trees,  destruction 
of  fallen  and  infested  fruits,  and  repeated  spraying  with  Paris  green. 

An  attack  of  Epicaiita  rlttata  was  reported  ui)on  potatoes.  Spraying  with  Paris 
green  is  recommended,  or  while  the  insect  is  present  in  large  numbers  it  is  believed 
that  they  may  be  driven  away  by  brushing. 

Insect  record  for  1901,  C.  M.  Weed  {New  Jlampaliire  Std.  Bnl.  90,  pp.  29-44, 
figa.  1..'). — Brief  notes  are  given  on  the  occurrence  of  injuries  from  the  following 
insects:  Bih'io  alhipmnis,  squash  bug,  squash-vine  borer,  striped  cucumber  beetle, 
ai)ple-leaf  hopper,  cankerworm,  bean  weevil,  elm-leaf  aphis,  birch-leaf  skeletonizer, 
fall  webworm,  white-marked  tussock  moth,  im])orted  elm-leaf  beetle,  oyster-shell 
bark-louse,  brown  tail  moth,  and  gypsy  moth.  The  imported  elm-leaf  beetle  is  said 
to  have  established  itself  in  the  northern  part  of  the  State.  The  brown  tail  moth 
was  once  found  in  the  southeastern  part  of  the  State,  but  it  is  believed  to  have  been 
temporarily  exterminated. 

Report  of  the  entomologist,  E.  D.  Sanderson  [Delawan'  Sta.  Rpt.  1901,  ])p.  127- 
199,  j)h.  C,  figs.  10). — The  author  jiresents  an  elaborate  account  of  the  plant  lice  which 
affect  apple  trees.  An  analytical  key  is  given  for  the  identification  of  each  sjDeiues, 
and  detailed  notes  are  given  on  the  life  history,  hal)its,  and  means  of  combating  the 
different  species.  These  include  Aplm  pomi,  A.  fitdtii,  A.  mrhi,  and  A.  breri^  (the 
last-named  species  being  described  as  new) .  Tables  are  presented  showing  the  meas- 
urements of  various  parts  of  the  body  of  the  different  species,  and  bibliographical 
references  are  given  in  connection  with  the  discussion  of  each  species.  A  number  of 
experiments  were  tried  in  the  use  of  insecticides  for  destroying  apple  plant  lice. 
Crude  petroleum  was  found  to  be  much  more  effective  than  kerosene  and  gave  satis- 
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factory  results  in  a  15  j)er  cent  solution,  while  kerosene  lunl  to  lie  usetl  in  a  '20  per 
cent  solution.  The  most  effective  spray,  however,  was  Kose  Leaf  tobacco  extract, 
which  was  found  quite  satisfactory  when  diluted  in  a  j)roportion  of  1  to  40  in  water. 
It  proved  to  be  impossible  to  destroy  all  the  plant  lice  on  a  tree  by  one  ap])lication 
of  any  insecticide. 

Experiments  in  cond)ating  strawberry  root  louse  showed  that  0.2  gm.  of  cyanid  of 
])otash  per  cubic  foot  was  not  sutticient  to  destroy  the  lice  in  a  period  of  20  minutes. 
It  was  found  that  {)lants  could  be  fumigated  with  this  strength  of  gas  for  45  minutes, 
or  less,  without  injury.  Whale-oil  soap  and  Rose  Leaf  insecticide  seriously  injured 
the  plants  in  some  experiments,  l)ut  weaker  solutions  proved  harndess. 

Notes  are  given  on  Eiizopheni  semijunerdlls.  The  species  is  reported  as  injurious  to 
plums,  apples,  pears,  and  other  fruit  trees.  A  description  is  given,  together  with 
notes  on  its  life  history.  It  appears  that  there  are  two,  or  perhaps  three,  broods  in 
Delaware.  Notes  on  the  destructive  pea  louse  include  an  account  of  spraying  and 
brushing,  and  the  effectiveness  and  cost  of  these  methods.  The  species  was  quite 
abunilant  in  Delaware  during  the  year  and  opportunity  was  had  for  experiments 
with  the  Brakeley  sprayer,  and  other  devices.  The  author  believes  that  so  long  as 
the  vines  are  still  u))riglit,  any  machine  which  will  s]>ray  2  (ir  4  rows  at  a  time  will 
he  found  satisfactory. 

A  numl)er  of  experiments  were  made  in  testing  remedies  for  comliating  the  cod- 
ling moth.  During  these  experiments  it  appeared  that  the  codling  moth  had  1  brood 
and  onl-y  a  partial  second  in  central  Delaware.  Spraying  experiments  in  (■()nd)ating 
the  codling  moth  included  the  use  of  arsenid  of  lime,  Paris  green,  and  Disjiarene. 
These  experiments  were  supplemented  by  banding  tests.  Arsenid  of  lime  did  not 
give  very  satisfactory  results.  With  Paris  green  61  per  cent  of  benefit  was  observed, 
while  with  Disjjarene  the  benefit  amounted  to  87  per  cent.  On  account  of  the  dan- 
gers and  practical  ditticulties  of  manufacturing  arsenate  of  lead  on  the  ordinary  farm 
estate,  it  is  reconnnended  that  the  insecticide  be  bought  in  a  prepared  form.  The 
results  of  experiments  in  the  use  of  bands  indicated  that  about  15  per  cent  of  the 
codling  moths  were  captured  by  this  device.  A  combination  of  Bordeaux  mixture 
with  an  arsenite  and  kerosene  was  successfully  used  for  a  number  of  ]>urposes.  A 
combined  insecticide  and  fui.gicide  was  used  against  codling  moth  and  plant  louse 
with  good  success.  Crude  petroleum  was  tested  in  mechanical  mixtures  with  water 
in  strengths  of  15,  20,  and  25  per  cent.  All  San  Jose  scales  were  killed  by  the  25  per 
cent  S(jlution,  while  some  remained  alive  after  spraying  with  weaker  solution.  Fumi- 
gation of  low  growing  plants,  such  as  melons,  with  hydrocyanic-acid  gas  proved 
possible  and  practicable.  The  author  tested  the  use  of  paper  covers  and  iron  frame 
covers  in  these  experiments.  The  results  obtained  indicate  that  the  effectiveness  of 
the  gas  depends  upon  its  thorough  diffusion,  and  that  treatment  can  not  be  effective 
if  not  jtroperiy  diffused. 

The  resisting  power  of  insects,  C  Sterne  [Prometlieus,  12  {1901),  Xo.  dlO,  pp. 
602-605,  figs.  4)- — Notes  on  the  resisting  power  of  different  species  of  insects  to  cold, 
heat,  hunger,  poisons,  and  submergence  in  water. 

The  principal  insects  injurious  to  tobacco  in  the  Island  of  Reunion,  E. 
BoRDAGE  {Rev.  Agr.  Rruiiiou,  <V  {1902),  No.  3,  pp.  103-112). — In  this  article  the  author 
gives  biological  and  economic  notes  on  a  number  of  insects  which  attack  tobacco  in 
the  island  of  Reunion.  The  more  important  species  are  Gelechia  milaiwlhi,  ))oliwonn, 
suck  fly,  and  cigarette  beetle. 

The  sugar-cane  borer,  H.  M.axwell-Lefroy  (  West  Indian  Bid.,  3  {1902),  Nu.  1, 
pp.  iS'S-90). — The  life  history  of  Sphenophorus  serireus  is  summarized  as  follows:  The 
eggs  are  laid  singly  in  the  tissue  of  sugar  cane,  and  the  grub,  after  hatcning,  burrows 
in  the  cane,  destroying  almost  the  whole  interior.  The  remedies  which  are  recom- 
mended for  controlling  this  insect  includi.  the  destruction  of  all  rotten  or  infested 
cane,  the  covering  of  all  rattoon  stumps  with  mold  as  soon  as  the  canes  are  cut  in 
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order  to  prevent  the*  deposition  of  eggs  in  such  locations,  and  the  destruction  of 
rattoon  stumps  which  are  not  intended  to  be  grown. 

The  natural  enemy  of  the  sugar-cane  beetle  in  Queensland,  W.  W.  Frog- 
GATT  {A(jr.  (la:.  Xeir  Soiitli  ]Val)'s,  1:1  ( 1902),  No.  1,  pp.  63-(i8,  pJ.  1). — Notes  are  given 
on  the  habits  and  life  history  of  a  parasitic  wasp,  Scolla  formo.sa,  which  was  found  to 
be  a  valuable  parasite  for  holding  in  check  the  cane  beetle  in  Queensland.  The 
notes  are  based  largely  on  the  report  of  Mr.  J.  T.  Clarke,  who  worke<l  out  a  part  of 
the  life  history  of  the  parasite  in  the  laboratory  of  a  sugar  refining  company.  The 
author  also  gives  notes  on  the  habits  and  life  history  of  Lepidoderma  albohirtum  and 
Xijldtrnpcs  anMraUcHS,  both  of  which  are  injurious  to  sugar  cane  in  New  South  Wales. 

A  parasite  of  sugar-cane  beetle  grubs,  H.  Tryon  {Queensland  Agr.  Jour.,  10 
{1902),  No.  2,  pp.  133-140,  pi.  1). — A  hymenopterous  parasite  {Dlelh  forinosus)  is 
reported  as  being  quite  effective  in  checking  the  numbers  of  the  sugar-cane  borer. 
Notes  are  given  on  the  distribution  of  the  species,  and  the  insect  is  descril)ed  in 
detail  in  all  its  stages.  In  the  discussion  of  the  habits  and  life  history  of  the  insect 
it  is  stated  that  the  eggs  are  probably  deposited  upon  the  larva  of  the  cane  borer 
when  the  latter  has  nearly  reached  its  full  size.  It  is  suggested  that  the  parasite  in 
question  may  be  artificially  reared  in  such  numbers  as  to  permit  its  shipment  to  the 
United  States  and  other  countries  where  the  cane  borer  is  injurious. 

The  chinch  bug,  J.  M.  Steoman  {Missouri  Sta.  Bid.  .'>!,  pp.  ll.',-142,  figs.  4). — In 
this  bulletin  a  general  j)opular  account  is  given  of  the  habits,  life  history,  food  plants, 
migrations,  and  means  of  comljating  the  chinch  bug.  The  <lifferent  stages  of  the 
insect  are  descri I )ed,  and  notes  are  given  on  its  luil)its  of  hibernation,  and  natural 
enemies.  The  birds  mentioned  as  most  beneficial  in  <lestroying  cliinch  bugs  are 
quail,  prairie  chicken,  meadow  lark,  red-wing  blai-kbird,  catbird,  and  thrushes.  It 
is  beheved  by  the  author  that  little  help  can  be  expected  from  parasitic  fungi  in 
destroying  the  chinch  bug.  His  experience  in  Missouri  indicates  that  the  di-ease 
occurs  naturally  in  most  badly  infested  localities,  and  that  the  small  amount  of 
fungus  which  can  be  distributed  by  any  one  farmer  has  little  effect  on  the  general 
result. 

The  squash  bug,  (!.  M.  Weed  and  A.  F.  Coxradi  {Xeir  Hampshire  Sta.  Bid.  89, 
pp.  13-28,  figs.  2). — The  authors  give  a  pojnilar  account  of  the  hal)its,  life  history, 
and  methods  of  attack  of  this  insect.  The  most  important  jiarasitic  enemy  of  the 
squash  bug  noted  in  New  Hampshire  during  the  past  season  was  Trichopoda  pennipes.. 
It  is  ))eheved  that  toads  seldom  feed  upon  the  squash  bug  for  the  reason  that  the  odor 
of  the  insect  has  been  found  to  be  fatal  to  toads  as  well  as  to  a  species  of  salamander. 
A  number  of  squash  Ijugs  were,  found  which  apparently  had  died  of  an  unidentified 
fungus  disease.  The  remedies  recommended  by  the  authors  include  the  use  of  net- 
ting covers  when  the  plants  are  young,  sowing  an  excessive  quantity  of  seed,  clean 
culture,  hand  picking,  and  spra;  ing  with  a  mechanical  mixture  of  kerosene  in  water. 
The  beetles  may  be  collected  from  the  vines  and  upon  the  ground  in  the  spring,  as 
well  as  from  board  traps  and  trap  squash  plants.  In  summer  similar  remedies  may 
be  applied,  and  also  si)raying  with  a  mechanical  mixture  of  kerosene  and  water 
weak  enough  to  be  harmless  to  the  S(iuash  plants.  In  the  autumn  the  squash  ]>lants 
may  be  sprayed  with  a  stronger  mixture  of  kerosene  immediately  after  the  first 
frost. 

Experiments  with  insecticides  for  the  San  Jose  scale,  S.  A.  Forbes  ( Illinois 
Sta.  Bids.  71  and  72,  pp.  241-268). — In  the  fall  of  1901  the  author  secured  an  appro- 
priation of  $15,000  for  insecticide  work  on  the  San  Jose  scale.  It  was  decided  to 
make  experiments  to  determine  the  value  of  the  lime,  salt,  and  sulphur  wash  and 
also  the  lime,  sulphur,  and  ])lue  vitriol  wash  which  is  nuich  used  in  Oregon.  It  was 
found  that  Ijoth  of  these  washes  hail  the  effect  of  loosening  the  scales  so  that  they 
were  easily  rubbed  off  and  washed  away  by  ram.  The  chief  jiurpose  of  the  experi- 
ments was  to  determine  the  effect  of  rams  which   nnght  occur  soon  after  spraying 
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with  these  washes.  The  experiments  inchided  the  artificial  appUeatioii  of  water  to 
a  part  of  the  trees  after  tiiey  had  been  treated  with  the  wash.  As  a  general  result 
of  the  experiments  it  was  found  that  a  single  api)lication  of  the  lime,  salt,  and  sul- 
phur wash  caused  the  destruction  of  90.(5  per  cent  of  the  scales  when  no  water  was 
applied  to  the  trees  within  5  days  after  spraying  and  86  per  cent  when  water  was 
used.  The  effectiveness  of  the  lime,  sulphur,  and  blue  vitriol  wash  was  93  per  cent 
and  92.2  per  cent,  respectively.  During  these  experiments  43  trees  were  treated,  25 
being  ai)ple  and  18  peach  trees. 

Detailed  descriptive  and  tabulated  notes  are  given  showing  the  time  of  treatment 
of  the  trees  and  the  effect  f)f  the  treatment  upon  the  scales  found  on  each  tree.  At 
the  time  of  year  when  the  experiments  were  made  rain  storms  naturally  occurred. 
One  experiment  was  made  under  a  tent,  the  artificial  aj)i)lication  of  water  being 
strictly  controlled  by  placing  a  tent  over  the  tree  at  night  and  at  the  approach  of 
rain  storms.  Two  trees  were  treated  in  this  manner,  one  being  sprayed  with  the 
lime,  salt,  and  sulphur  wash  and  the  other  with  the  Oregon  wash  containing  blue 
vitriol.  In  this  experiment  no  important  differences  were  noted  in  the  action  of  the 
insecticides,  the  general  effect  being  the  destruction  of  about  95  per  cent  of  the 
scales.  The  results  of  the  experiments,  as  observed  on  March  25  or  20  and  22  days 
after  the  application  of  the  wash,  indicated  that  the  Oregon  wash  of  lime,  sulphur, 
and  blue  vitriol  i.s  a  valuable  insecticide  for  use  in  Illinois  for  the  destruction  of  San 
Jose  scale.  It  ai)pears  from  these  experiments  that  frequent  short  rains  do  not 
noticeably  diminish  ijr  delay  its  action,  even  when  they  occur  within  a  period  of 
five  days  after  the  application  of  the  wash.  Both  of  the  insecticides  are  harmless 
to  trees,  but  should  l)e  used  in  winter.  At  the  date  mentioned  it  appeared  that 
the  California  wash  of  lime,  salt,  and  sulphur  was  somewhat  less  effective  than  the 
Oregon  wash. 

When  the  trees  were  examined  on  May  12,  however,  a  careful  count  of  the  scales 
found  upon  the  trees  showed  that  there  were  very  few  living  scales.  Of  9,000  scales 
carefully  examined  only  35  were  found  living.  One-half  of  the  trees  on  which  these 
statistics  were  based  were  sprayed  with  the  California  wash  and  the  other  half  with 
the  Oregon  wash.  It  appears,  therefore,  that  the  two  insecticides  are  abf)ut  equally 
effective.  The  action  of  the  washes  is  apparently  prolonged  to  a  period  of  3  weeks 
or  more.  The  chief  differences  between  the  two  washes  are  considered  to  be  in  the 
rapidity  of  action  rather  than  in  the  ultimate  effect  on  the  scales. 

A  scale  insect  infesting  tlie  fig  tree,  and  its  enemies,  Trabut  (Bid.  Agr.  Alg/rie 
et  Tnnisk,  8  [1902),  No.  7,  }>}>.  IG 1-167,  fiijii.  9). — An  account  is  given  of  the  habits  and 
life  history  of  Ceroplastes  rui^cL  This  bark  louse  may,  under  certain  conditions,  almost 
completely  cover  the  branches,  fruits  and  leaves  of  the  fig  tree.  Ordinarily,  however, 
it  is  held  in  check  by  its  numerous  enemies,  among  which  special  mention  is  made  of 
several  species  of  ladyl»irds  and  i)arasitic  insects. 

The  grapevine  and  Ccepophagus  echinopus,  S.  Jourdain  ( Compt.  Raul.  Acad. 
Sci.  I'arix,  134  {1903),  No.  5,  p.  S16). — The  author  l)elieves  that  the  disease  of  grape- 
vines attril)uted  to  this  mite  is  not  thus  produced.  The  mite  was  fre(]uently  found  on 
tul)crci('s,  roQts,  and  bulbs  which  had  commenced  to  decompose;  it  was  not  believed, 
however,  to  have  made  the  original  attack  upon  these  tissues.  It  is  stated  that  this 
mite  does  not  attack  healthy  vines,  but  only  such  as  are  more  or  less  injured  by 
unfavorable  (-(juditions  in  the  environment. 

The  destruction  of  grapevines  by  the  mite  Ccepophagus  echinopus,  L.  Man- 
ciiN  anil  r.  ViALA  [Compt.  Rend.  Acad.  Sci.  Paris,  134  {1002),  No.  4,  pp.  251-253;  Bui. 
Agr.  Algfrie  et  Tiinisie,  8  {1902) ,  No.  4,  PP-  107-109). — The  observations  of  the  authors, 
extending  over  several  years,  indicate  that  grapevines  are  not  usually  attacked  by 
this  mite  while  they  are  in  perfect  health.  When,  however,  the  soil  is  only  slightly 
permeable,  compact,  and  moi.st,  and  the  root  system  poorly  developed,  the  mites 
attack  the  plants,  causing  disease  or  death  of  the  vines.     A  considerable  variation  in 
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the  resi.sting  power  of  different  varieties  to  the  attacks  of  the  mites  was  noted.  Sub- 
mersion of  infested  areas  had  no  good  effect;  on  the  other  hand,  it  appeared  to 
aggravate  tiie  trouble.  Sulphocarbonate  of  potasli  proved  to  be  ineffective.  The 
only  good  remedy  found  was  carl)on  l)isuliihid  applied  at  the  rate  of  300  kg.  per 
hectare  in  a  single  treatment,  or  better,  in  two  treatments  of  200  kg.  each.  The 
parasite  was  completely  eradicated  by  this  method. 

Trap  lanterns,  or  "  moth-citchers,"  M.  V.  Slingerland  [Xch:  York  Cornell  tSta. 
Bui.  20Jfpp.  197-225,  figii.  2). — In  a  general  discussion  of  the  utility  of  trap  lanterns 
it  is  argued  that  more  importance  should  l)e  ascribed  to  the  kind  of  insects  caught 
by  such  traps  than  to  the  numlters.  It  is  well  known  that  many  beneficial  insects 
are  attracted  to  the  light  and  killed  along  with  the  injurious  ones.  Two  series  of 
experiments  were  conducted  at  the  station  for  the  purpose  of  testing  the  value  of 
lantern  traps.  One  series  of  experiments  was  made  with  these  lantern  traps  in  1889, 
and  the  other  with  one  such  trap,  in  1892.  The  lantern  trajjs  in  both  series  con- 
sisted of  an  ordiiTarv  lantern  set  on  a  brick  in  a  tin  pan,  the  wdiole  being  fastened  to 
a  platform  on  the  top  of  a  stake.  In  theseriesof  experiments  in  1889  the  trap  lanterns 
were  set  under  various  surroundings,  such  as  the  edge  of  a  small  hop  field,  under  a 
tree,  at  the  edge  of  an  oat  fiel(,l,  in  a  wheat  plat,  and  in  the  center  of  an  experi- 
mental garden  containing  bush  fruits  and  some  larger  trees.  It  was  necessary  to 
visit  the  traps  twice  a  day,  and  the  six  lanterns  in  the  season  of  1889  were  kept  in 
order  every  night  from  May  1  to  October  15.  The  single  trap  utilized  in  1892  was 
run  from  May  20  to  October  1.  Detailed  notes  are  given  in  a  tabular  form  concern- 
ing the  number  and  species  of  insects  captured  during  these  experiments.  In  1892 
about  lo,000  insects  were  taken,  representing  350  sj^ecies.  Of  this  nundier  77  per 
cent  were  neutral  with  regard  to  their  effect  upon  agi'iculture,  while  lOf  percent  were 
decidedly  beneficial,  and  12|  per  cent  were  insects  which  are  sometimes  pests.  No 
codling  moths  were  captured.  Among  the  serious  insect  pests  represented,  a  much 
larger  percentage  of  males  was  captured  than  females,  the  percentage  of  males  in 
different  species  varying  from  79  to  93.  This  indicates  that  lantern  traps  are  of  little 
value,  in  so  far  as  largely  male  insects  are  attracted  to  the  light,  while  females  are 
still  left  to  deposit  their  eggs.  The  majority  of  the  insects  were  taken  in  June  and 
August.  In  case  of  several  sjiecies,  sharply  defined  periods  of  flight  were  observed, 
during  which  large  numbers  of  insects  were  captured.  At  other  times  the.se  species 
might  be  almost  entirely  missing  in  the  captures  of  the  night. 

The  results  obtained  in  various  other  stations  in  experiments  with  moth-catchers 
and  trap  lanterns  are  briefly  discussed.  Since  only  about  1  per  cent  of  the  insects 
caught  by  the  author  could  be  considered  as  common  orchard  pests,  it  is  urged  that 
the  lantern  traps  have  little  to  recommend  them  to  the  ordinary  fruit  growers.  In 
case  of  a  few  insects,  like  the  moths  of  tent  caterpillars,  which  fly  for  a  few  nights 
only  and  then  in  large  numbers,  it  may  be  possible  to  use  lantern  traps  to  advantage. 
So  many  beneficial  insects,  however,  are  captured  by  the  traps  that  the  very  slight 
benefits  to  be  deiived  do  not  pay  for  the  trouble  of  maintaining  the  lantern  traps. 

Suggestions  for  insect  control  in  the  West  Indies,  H.  Maxwell-Lefroy 
( llV.s/  India II  Bill.,  2  {IH02),  Xo.  4,  pp.  :US-S44)- — This  article  contains  a  general 
account  of  the  problems  of  economic  entomology,  the  local  condition  of  the  West 
Indies  with  reference  to  injurious  insects,  and  a  general  classification  of  methods  for 
controlling  injurious  species  of  insects.  These  methods  include  legislative  measures  for 
l)reventing  introduction  of  new  pests,  the  adoption  of  other  methods  of  prevention, 
remedial  measures,  encouragement  of  useful  birds  and  other  enemies  of  insects,  and 
the  introduction  of  new  insectivorous  birds  and  predaceous  insects. 

Circular  to  nurserymen  relating  to  shipment  of  nursery  stock,  W.  B. 
Alwood  {Virginia  Sta.  Spec.  Bid.,  Maij,  1902,  pp.  6).— This  circular  contains  informa- 
tion for  nurserymen  and  other  persons  concerning  the  requirements  in  a  certificate 
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of  inspection  and  the  regnlations  afcordini;:  to  whicli  the  (•r()i>-j)est  law  will  be 
enforced. 

The  salt-marsh  mosquito  ( Culex  sollicitans),  J.  B.  Smith  {Xeiv  JerHc.ij  tSlax. 
Spec.  Bui.  T,  pp.  10,  figx.  2). — -The  author  gives  brief  notes  on  the  habits  and  life 
history  of  this  species  of  mosquito,  which  is  considered  one  of  the  worst  pests  along 
the  coast  line.  This  species  breeds  in  salt  or  brackish  water,  or  occasional!}-  in  fresh 
water  fields  on  salt  marshes.  The  author  never  ol)served  the  species  breeding 
in  inland  fresh  water.  The  life  history  of  this  species  of  mosquito  is  not  well 
understood.  It  probably  passes  the  winter  in  the  egg  stage.  The  remedies  whicl^ 
are  suggested  for  mitigating  the  mosquito  plague  include  the  drainage  of  pools  of 
stagnant  water,  and  application  of  kerosene  to  small  areas  where  this  method  would 
lie  more  convenient  than  drainage.  One  peculiarity  of  the  salt-marsh  mos(inito  is 
noted,  and  consists  in  its  habit  of  drifting  with  the  wind  to  great  distances  frcnu  its 
breeding  grounds.  It  may  at  times,  therefore,  cause  annoyance  in  localities  where 
no  stagnant  ponds  are  found. 

The  mag-g-ot  fly,  (".  Fillkk  (A(jr.  .four.  Cape  Good  Hope,  20  {1902),  Xo.  2, 
pjj.  102-10.5). — This  is  a  ])rief  account  reprinted  from  the  Natal  Agricultural,]  ournal 
concerning  the  attacks  of  Auchmeroyia  depres.m  upon  dogs  and  man.  Notes  are  given 
on  the  appearance  of  the  insect  in  its  different  stages  and  upon  its  life  history  and 
habits.     It  is  somewhat  common  in  A'arious  parts  of  South  Africa. 

The  distance  apart  at  which  apiaries  should  be  placed,  De  Soignie  (.lour. 
Soc.  Cent.  Agr.,  Belg.,  49  {1902),  No.  6,  pp.  267,  268).— The  author  discusses  the 
various  legal  regulations  which  have  been  made  for  determining  the  localities  for 
placing  apiaries,  the  distance  from  public  dwellings  and  thoroughfares,  and  various 
other  devices  which  are  to  he  adopted  in  iireventing  apiaries  from  causing  annoyance 
to  the  public. 

The  relationship  of  honey  to  wax,  C.  l\  Dad.\nt  {Rev.  Intcrnat.  Apicnlt.,  24 
{1902),  No.  4,  pp.  68-71). — A  general  discussion  is  presented  on  the  question  <if  the 
expensiveness  of  the  manufacture  of  wax  by  bees.  The  author  believes  that  the 
pro(hiction  of  wax  from  honey  by  the  bees  is  too  expensive  and  should  not  be  jier- 
mitted  to  occur.  Foundations  of  greater  or  less  size  will  prevent  to  a  large  extent 
the  use  of  honey  for  the  manufacture  of  wax. 

Do  bees  injure  fruit?  {Queensland  Agr.  Jour.,  10  {1902),  No.  2,  pp.  107,  108). — 
A  l)rief  discussion  of  i)OSsibIe  injury  to  grapes  ])y  honeybees.  It  is  urged  that  the 
mouth  parts  of  bees  are  well  adapted  to  biting  fruits,  Iwt  that  according  to  common 
exjierience  they  rarely  cause  any  damage  of  this  sort. 

Sericulture,  J.  Bolle  {Ztschr.  Landw.  Versuchsiu.  Oesterr.,  5  {1002),  No.  3,  pp. 
475-480). — Experiments  were  made  in  crossing  different  races  of  silkworms  for  the 
purpose  of  determining  whether  larger  cocoons,  with  silk  more  easily  reeled,  could 
be  produced.  For  a  considerable  length  of  time  the  results  in  cro.ssing  races  were 
unsatisfactory;  many  undesirable  characters  which  belonged  to  the  different  races 
reappeared  from  time  to  time  in  the  crosses.  Even  when  the  desire<l  characters  were 
produced,  they  seemed  to  l)e  obtained  at  the  expense  of  the  vitality  of  the  silkworms. 
After  a  long  series  of  experiments  some  results  were  obtained  which  indicate  the 
possibility  of  improving  the  character  of  the  silk  and  the  size  of  the  cocoon  without 
losing  the  vigor  of  the  worms  at  the  same  time.  It  is  recommended  that  until 
improved  races  shall  show  themselves  as  being  constant  m  character  it  would  be  best 
to  continue  with  the  old  well-known  races. 

The  author  made  some  experiments  with  micro-organisms  which  were  found  in  the 
alimentary  tract  of  silkworms  infected  with  flaccidity.  It  was  found  possible  to 
inoculate  healthy  silkworms  with  organisms  which  were  ol)tained  from  infected 
worms,  but  it  is  not  considered  that  the  causal  connection  ot  these  organisms  with 
the  disease  has  been  definitely  proved.     In  localities  where  jaundice  of  sdkworms 
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ai>i)ear.s  in  an  endemic  form  it  was  found  possible  to  disinfect  the  pi-emises  ])y  fumi- 
gation or  by  spraying  with  formaHn.  The  treatment  was  very  effective  and  not 
expensive. 

Experiments  were  made  to  determine  the  feeding  vahie  of  Scorzonera  hispanica  for 
silkworms.  The  results  were  unfavora])le  to  this  i)lant.  Many  of  the  worms  became 
sick,  and  it  is  recommended  that  no  attempt  be  made  to  use  the  plant  for  feeding 
silkworms. 

Sericulture  in  Tunis,  F.  Verky  {Bid.  Agr.  Algtrie  et  Tunisii',  S  [1902),  Xa.  C,  pp. 
140-130). — The  author  gives  an  at'count  of  the  local  conditions  in  Tunis  which  are 
favorable  to  the  raising  of  silkworms  and  the  produc-tion  of  silk.  A  large  number  of 
mulberry  trees  are  already  planted  and  it  is  believed  that  silk  mills  will  be  estab- 
lished as  soon  as  the  production  of  cocoons  is  sufficiently  great  to  warrant  it. 


FOODS  -NUTRITION. 

Human  food  investigations,  II.  Sxydek  [Mirme^ota  St<i.  Bui.  74,  pp-  109-174, 
figs.  21). — The  investigations  reported  include  studies  of  the  digestibility  and  nutri- 
tive value  of  beans,  oleomargarine,  butter,  cheese,  oatmeal,  bread  made  from  dif- 
ferent grades  of  flour,  and  toast,  as  well  as  studies  of  the  digestive  power  of  enzyms 
of  milk.  The  natural  digestion  experiments  were  made  with  healthy  men;  the  arti- 
ficial digestion  experiments  were  made  by  the  usual  laboratory  methods.  On  an 
average,  Imked  beans  eaten  with  a  simple  mixed  diet  had  the  following  coefficient  of 
digestibility:  Dry  matter,  90.91;  protein,  80.22;  fat,  79.82,  and  carbohydrates,  96.19 
per  cent.  It  was  found  that  the  greatest  degree  of  digestibility  was  secured  when 
the  beans  were  consumed  in  a  mixed  ration.  The  digestibility  of  beans  with  the 
skins  removed  by  parboiling  and  the  use  of  soda,  beans  parboiled  with  soda  and  the 
skins  not  removed,  beans  baked  without  parboiling  and  without  the  use  of  soda,  was 
studied  with  pepsin-pancreatin  solutions. 

"When  the  skins  of  the  beans  were  removed  the  beans  were  more  readily  acted 
upon  by  digestive  solvents,  as  jtepsin,  diastase,  and  pancreatin.  In  12  hours  25  per 
cent  more  of  the  protein  nutrient  was  digested  wlien  the  skins  of  the  l)eans  were 
removed  than  when  the  beans  were  baked  in  a  similar  way  without  the  removal  of 
the  skins." 

In  connection  with  the  above  tests,  the  effect  of  adding  soda  to  the  water  in  w  hich 
beans  were  parboiled,  the  removal  of  the  skins,  and  related  topics  were  studied. 
The  bean  skins  were  found  to  have  the  following  percentage  composition:  Protein, 
10.67;  fat,  2.10;  crude  fiber,  39.55;  nitrogen  free  extract,  40.95;  ash,  6.73.  A  number 
of  the  author's  conclusions  were  in  effect,  as  follows: 

When  soda  was  used  in  the  preparation  of  the  beans  it  was  found  that  84  per 
cent  of  the  soda  remauied  in  chemical  combination  with  the  proteid  material,  and 
16  per  cent  remained  in  the  water  in  which  the  beans  were  jiarboiled.  Less  than 
0.66  of  1  per  cent  of  the  total  nitrogen  of  beans  was  lost  in  the  water  used  in  par- 
boiling, while  99.33  per  cent  of  the  total  protein  remained  in  the  beans. 

"When  the  skins  of  beans  were  removed  by  parboiling  in  water  containing  a  little 
soda  al)out  6.5  percent  of  the  total  dry  matter  of  the  beans  was  removed  in  the 
skins.  The  skins  contained  a  large  amount  of  crude  fiber  and  a  relatively  small 
amount  of  protein;  about  3  percent  of  the  total  protein  in  the  beans  was  removed  in 
the  skins. 

"When  the  skins  of  beans  were  removed  there  was  less  tendency  for  the  forma- 
tion of  gas  in  the  intestines  during  digestion.  A  small  amount  ot  germ  adhered  to 
and  was  removed  with  the  skins;  the  germ  and  skin  are  the  parts  ot  the  beans  which 
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are  the  most  fermentable  and  itrodnce  sulphurretted  gaseous  products  during  diges- 
tion.  .   .   . 

"Tiie  nutrients  in  beans  are  different  in  t-liaracter  from  the  same  class  of  nutrients 
in  cereal  foods.  The  protein  in  beans  is  mainly  in  the  form  of  legumin,  while  that 
in  the  cereals  is  in  the  form  of  glutens.  Bean-starch  granules  are  larger  in  size  and 
differ  in  microscopic  structure  from  the  cereal-starch  granules.  Beans  contain  only 
a  small  amount  of  ether  extract,  a  portion  of  which  is  in  the  form  of  lecithin  and  free 
fatty  acids.  The  ether  extract  from  beans,  however,  has  about  the  same  caloric  or 
heat-producing  jiower  [which  was  on  an  average  found  to  be  9.-1  calories  per  gram] 
as  the  ether  extract  from  other  foods. 

"In  these  exjjeriments,  over  a  pound  of  baked  beans  was  consumed  per  day  by 
men  engaged,  part  of  the  time,  in  active  outdoor  work.  It  is  believed,  however, 
that  not  more  than  4  oz.  of  vmcooketl  beans  or  6  oz.  of  baked  beans  should  be  con- 
sumed in  the  daily  ration,  ^^'■hile  beans  are  slow  of  digestion,  they  can  not  be  con- 
sideied  as  indigestible  when  the  availability  or  total  amount  of  nutrients  actually 
utilized  by  the  body  is  considered.  In  these  experiments,  over  90  per  cent  of  the 
dry  matter  in  the  beans  was  digested  and  utilized  by  the  body." 

In  a  study  of  the  comparative  digestibility  of  oleomargarine  and  butter  as  pail  of 
an  otherwise  uniform  ration,  it  was  found  that  the  average  digestibility  of  the  latter 
ration  was  protein,  89.66;  fat,  95.54;  and  carbohydrates,  96.97  per  cent;  available 
energy,  92.06  per  cent.  The  digestibility  of  the  ration  with  oleomargarine  was  pro- 
tein, 87.90;  fat,  94.20;  and  carbohydrates,  97.01  per  cent;  available  energy,  91.30  per 
cent. 

Several  experiments  were  undertaken  in  which  a  considerable  amount  of  cheese 
was  eaten.  Only  one  of  these  was  satisfactorily  completed.  It  was  found  in  this 
case  that  cheese  consumed  with  a  bread  and  milk  ration  had  the  following  coefUcient 
of  digestibility:  Protein,  93.36;  fat,  94.5,  while  the  availabile  energy  was  92.59  per 
cent.  When  samples  of  Minnesota,  Wisconsin,  and  New  York  idieese  were  subjected 
to  the  pepsin  and  pancreatin  digestion  processes  it  was  found  that  from  47.4  to  52.9 
per  cent  of  the  total  protein,  luunely,  casein,  was  digested  and  rendered  soluble  by 
the  action  of  the  peptic  ferments  (in  acid  solution),  and  that  from  44  to  49.2  percent 
of  the  remaining  i)rotein  was  dissolved  in  the  alkaline  pancreatin  solution. 

"The  digestion  with  pepsin  and  pancreatin  solutions  show  that  a  large  part  of  the 
work  is  carried  on  by  the  pancreatin  solution.  If  the  peptones  piesent  in  the  cheese 
were  deducted  it  would  be  found  that  the  larger  part  of  the  work  of  digestion  takes 
place  in  the  alkaline  pancreatin  solution.  These  artificial  digestion  trials  emphasize 
the  fact  that  the  main  j^jortion  of  the  work  of  digestion  of  cheese  is  carried  on  in  the 
intestines  rather  than  in  the  stomach.  This  is  probably  the  reason  why  cheese  is 
characterized  as  a  'hearty  food'  and  frequently  causes  digestion  troubles  when  eaten. 
In  such  cases  the  amount  of  cheese  consumed  should  be  reduced  to  correspond  with 
the  digestive  capacity  of  the  individual.  Cheese  should  be  consumed  in  small 
amounts,  and  by  so  doing  the  digestive  powers  of  an  individual  can  be  strengthened 
and  not  impaired." 

Two  experiments  on  the  comparative  digestibility  of  bread  and  toast  are  reported. 
On  an  average,  87.1  percent  protein  and  97.5  percent  carbohydrates  of  the  bread 
were  digested,  as  compared  with  84.7  per  cent  protein  and  97.3  per  cent  carbohy- 
drates of  toast.  The  comparative  digestibility  of  bread  and  toast  was  also  studied 
with  diastase  ferments.  When  10  gm.  of  sterilized  dry  toast  was  treated  for  45  min- 
utes with  a  dilute  solution  of  malt,  14.68  per  cent  of  starch  was  rendered  digestible. 
Under  the  same  circumstances  21.38  per  cent  of  the  starch  of  toast  was  rendered 
digestible.  According  to  the  author,  the  experiments  show  that  toast  is  more  readily 
acted  upon  by  a  diastase  ferment  than  bread,  and  that  by  toasting  a  food  is  produced 
which  is  more  readily  though  not  quite  as  completely  digested  as  bread.     This,  in 
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the  autlior's  opinion,  does  not  detract  from  the  vahie  of  toast  as  a  food  for  invalids 
and  others^  requiring-  a  wteriUi^ed  food  jjroihict,  Ijut  indic^ates  that,  as  far  as  tlie  digesti- 
bility of  nutrients  is  concerned,  bread  is  preferable  to  toast. 

"Toast  is  a  sterile  food  wliile  some  breads  contain  various  ferment  bodies  which 
have  not  V)een  destroyed  in  baking,  as  the  interior  of  tlie  loaf  is  not  heated  above  the 
boiling  point  of  water.  The  ferment  and  fungus  bodies  present  in  unclean  flour 
undergo  incubation  during  the  process  of  digestion,  particularly  if  the  digestion  is  in 
any  way  impaired.  In  the  case  of  normal  digestion,  however,  these  bodies  do  not 
develop  to  any  appreciable  extent  because  the  digestive  tract  disinfects  itself.  Micro- 
scopic examination  of  the  feces,  particularly  of  those  when  the  diet  consisted  of  gra- 
ham or  entire  wheat  ijreads,  showed  that  the.se  fungus  bodies  had  undergone  the 
incubation  process  during  digestion.  The  patent  grades  of  tiour  produced  by  the 
roller  process  of  milling  contain  less  of  these  ferment  bodies  than  eitlier  graham  or 
entire-wheat  tiour.  This  is  because  tlie  bran  and  germ  parts  of  wheat  which  are 
inchided  in  the  graluun  and  entire  wheat  flours  are  the  parts  which  contain  the 
ferment  bodies.  .  .  . 

"In  case  it  is  necessary  to  use  a  sterilized  food,  as  toast,  in  the  dietary  it  is  more 
economical  to  prepare  it  at  home  from  flour  of  good  (juality  than  it  is  to  purchase  it 
in  the  form  of  so-called  health  foods.  .  .  . 

"  It  would  appear  that  the  prolonged  action  of  heat  in  the  preparation  of  foods  les- 
sens the  digestibility  of  the  protein  but  not  of  the  carb(jhydrates.  The  two  classes 
of  nutrients  in  foods,  proteids  and  carliohydrates,  are  evidently  affected  in  a  differ- 
ent way,  as  far  as  the  total  digestibility  is  concerned,  the  carbohydrates  being  made 
more  easy  to  digest  and  the  proteids  less  completely  digestible  by  the  prolonged 
action  of  heat.  Since  in  many  of  our  foods,  particularly  the  grains,  the  carbohydrates 
are  by  far  the  most  abundant  class  of  nutrients,  the  action  of  heat  in  their  prepara- 
tion has  a  favorable  influence  in  making  food  more  easy  of  digestion  rather  than 
affecting  tiie  completeness  of  the  process. 

"A  study  of  the  results  of  two  series  of  digestion  experiments  with  man  showed 
that  when  milk  formed  a  part  of  the  ration  the  nutrients,  especially  protein,  are 
more  comi)letely  digested  than  when  no  milk  is  consumed.     According  to  the  author: 

"When  milk  was  used  in  a  ration,  with  ))read,  butter,  beans,  eggs,  and  i)otatoes, 
all  of  tlie  protein  of  the  milk  was  digested,  and  in  addition  4.91  per  cent  more  of  the 
protein  of  the  other  foods  with  which  it  was  combined  was  digested  than  when  the 
milk  was  omitted." 

This  suggested  that  the  enzyms  present  in  milk  might  assist  in  th3  digestion  of 
other  foods,  therefore  the  author  studied  the  digestive  power  of  milk  by  treating 
samples  of  toast  weighing  10  gm.  with  10  cc.  of  milk  and  90  cc.  of  water  for  2  hours 
at  a  temperature  of  98.5°.  It  was  found  that  on  an  average  12.25  per  cent  of  the 
total  protein  of  the  bread  present  was  digested.  When  pasteurized  milk  was  used, 
7.6  per  cent  of  the  protein  was  digested.  On  account  of  the  coagulation  of  the 
albumen,  the  author  states  that  experiments  could  not  be  made  with  sterilized  milk. 
"The  soluble  ferments  of  milk  evidently  exert  a  material  influence  as  digestive 
agents,  and  fresh  milk  is  a  digestive  fluid,  as  well  as  a  food  of  high  nutritive  value." 

The  experiments  on  the  digestibility  of  oatmeal  and  the  comparative  digestibility 
of  bread  made  from  flour  from  different  grades  have  been  noted  from  another  pub- 
lication (E.  8.  R.,  13,  p.  370). 

Report  on  a  standard  emergency  ration,  M.  E.  Jaffa  {Califorwa  Sta.  Rpt. 
1899-1901,  pt.  1,  pp.  54-56)  .—A  healthy  young  man  (one  of  the  California  University 
students)  lived  for  5  days  on  an  emergency  ration  which  is  marketed  in  the  form  of 
tablets.  He  lost  weight,  and  in  other  ways,  according  to  the  author,  showed  a  con- 
dition of  lowered  vitality.  The  conclusion  is  drawn  that  the  ration  did  not  supply 
sufficient  nourishment.     The  composition  of  the  ration  is  reported.     In  the  author's 
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opinion,  jirotfin  and  niti'Ofren-free  nutrients  were  not.  present  in  the  proper  propor- 
tion, while  the  total  nutrients  furnished  were  lower  than  the  coinmonly  accepted 
dietary  standard  calls  for. 

The  diet  of  native  laborers,  J.  M.  Orpen  {tSalisburi/,  liliodesiu:  Argus  Print  nig 
and  rnhlixhhig  ('(Dn/xini/,  Lid.,  1002,  ]ij>.  12). — In  this  paper,  presented  before  the 
Salisl)ury  branch  of  the  Rhodesia  Scientific  Association,  the  author  discusses  food 
and  diet  with  especial  reference  to  native  laborers.  He  calls  particular  attention  to 
the  extended  use  of  fermented  foods  and  beverages  by  them,  and  believes  that  such 
materials  serve  a  useful  purpose. 

Hygiene  of  food  and  digestion,  II.  Staedtler  {Hygiene  der  Nalirungsmittel  und 
der  Verdauwig.  Leipzig:  F.  Ljeineweber,  1902,  pp.  103). — Diseases  of  the  digestive  sys- 
tem due  to  errors  in  diet  are  discussed,  as  well  as  food  as  a  remedial  agent  in  such 
diseases,  and  related  topics. 

The  effect  of  fineness  of  division  and  of  cooking  food  upon  its  digestibility, 
K.  B.  Lehmanx,  F.  Meyer  and  I\I.  Gotz  (Arch.  Ilyg.,  43  {1902),  No.  2,  pp.  123-133, 
figs.  2). — The  comparative  digestibility  of  coarsely  and  finely  divided  cooked  egg 
white,  meat  and  cheese,  and  of  coarsely  and  finely  divided  vegetable  foods,  including 
coarse  bread,  peas,  vegetables,  macaroni,  etc.,  was  tested  by  methods  of  artificial 
digestion.  In  some  cases  the  vegetal)le  foods  were  raw  and  in  others  they  were 
cooked.  Generally  speaking,  the  digestibility  increased  with  the  fineness  of  division, 
and  the  authors  believe  that  the  importance  of  thorough  mastication  has  been  gen- 
erally underestimated  rather  than  overestimated.  The  increased  digestibility  due  to 
cooking  the  vegetalile  foods  was  also  very  marked.  Coarse  food,  such  as  graham 
bread,  which  is  not  finely  divided  by  chewing,  the  authors  believe  from  their  experi- 
ments would  remain  a  long  time  in  the  stomach  and  would  be  digested  slowly.  This 
would  account  for  the  feeling  of  satiety  observed  for  a  considerable  time  after  such 
food  is  consumed,  and  on  account  of  which  the  nutritive  value  of  coarse  food  has 
been  often  overestimated. 

Testing  the  baking  quality  of  flour,  (i.  Bakth  {Ztschr.  Uidersudi.  NaJn:  u. 
Genuss)ntl.,  .5  {1002),  No.  10,  pp.  449-457, , fig.  1). — The  value  of  a  special  apparatus 
(which  is  described)  for  determining  the  baking  quality  of  flour  was  tested,  and 
different  sorts  of  flour  were  compared.  The  apparatus  was  not  regarded  as  suffi- 
ciently accurate.  The  author  points  out  that  estimating  the  amount  of  gluten  and 
the  amount  of  water  which  it  will  absorl)  furnishes  a  means  of  judging  the  quality  of 
flour.  The  glassy  appearance  of  wheat  is  also  an  indication  of  the  baking  quality, 
the  two  things  being  directly  proportional. 

A  study  of  the  banana  and  its  future  possibilities,  (t.  C.  Nuttall  {Lyong- 
inans  Mag.,  1002,  No.  232,  pp.  320-325). — The  author  discusses  the  food  value  of 
l)ananas  and  banana  flour,  and  calls  attention  to  the  fact  that  green  bananas,  banana 
shoots,  and  the  starchy  pith  of  the  stalk  are  used  as  vegetables.  The  article  contains 
the  erroneous  statements  so  frequently  made  regarding  the  high  food  value  of  the 
banana,  which  are  evidently  based  on  a  comparison  of  the  comi)Osition  of  the  dry 
matter  of  the  banana  and  the  fresh  material  of  flour  and  potatoes. 

Concerning  the  toxic  and  injurious  properties  of  certain  coal-tar  colors, 
G.  W.  Chloi'in  {Ztsilir.  rntersiirli.  Ndir.  ii.  (j('nassintl.,5  {1002),  No.  6,  jiji.  242-245). — ■ 
The  author  was  the  subject  of  some  of  the  tests  reported;  others  were  made  with  a  dog. 
The  conclusion  was  drawn  that  metanil  yellow,  in  doses  of  0.2  gm.  in  the  case  of  a 
man,  and  from  2  to  3  gm.  daily  in  the  case  of  a  dog,  was  not  poisonous,  and  there- 
fore may  perhaps  be  regarded  as  a  harmless  coloring  matter.  Mandarin  (orange  II), 
according  to  the  experiments,  must  be  regarded  as  poisonous. 

Inspection  and  analyses  of  foods,  M.  A.  Scovell  and  R.  M.  Allen  {Kentucky 
Sta.  Bui.   100,   pp.   83-147). — The  State  pure-food   law  is  quoted,  as  well  as  the 
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improved  form  (if  food  guaranty,  and  details  are  given  of  the  sample.H  analyzed 
under  the  State  pure-food  law  during  the  year.  The  following  table,  which  sum- 
marizes the  work,  shows  that  the  percentage  of  adulteration  was  high: 

iSunnnary  of  a>ialyi<is  under  pim' -food  lnw. 


Baking  powder 

Canned  goods 

Butter 

.Tellies,  jireserves,  etc 

Milks  (sweet and  butter). 

Minced  meats 

Oleomargarine 

Olive  oil  and  lard 

Tomato  catsup,  sauces  . . . 

Sirups,  sugar,  tioney 

Soda-fotuitain  drinks 

Feeding  stuffs 


Total  number  found  adtilterated 

Total  number  not  found  adulterated  . 


Not  found 
adulter- 
ated. 


Adulter- 
ated. 


12 

116 

8 

300 


Total  inimber  of  samples  analyzed  . 


Total. 


41 
12 

121 
15 

330 
11 
02 
14 
53 
15 
69 
5 


227 
521 


The  use  of  the  serum  diagnosis  in  the  examination  of  foods,  (1.  von  Rigler 

{Oesterr.  Clwm.  Ztg.,  5  {1902),  No.  5,  pp.  97-100).— Taking  advantage  of  the  fart  that 
after  inoculation  for  a  time  with  the  blood  of  a  given  species  of  animal,  the  blood  of 
the  inoculated  animal  gives  a  characteristic  reaction  with  the  blood  used  for  inocula- 
tion, the  author  studied  the  possibility  of  identifying  by  these  means  different  sorts 
of  flesh  foods  and  different  kinds  of  sugar.  The  results  obtained  are  not  regarded  as 
definite.  The  author  believes,  however,  that  the  method  is  worthy  of  the  attention 
of  physiological  chemists. 

Serum  agglutination  and  its  value  for  the  examination  of  meat,  Miessner 
and  IIekbst  {Ardi.  llV.s.s.  a.  I'rakt.  TJiierh.,  1902,  No.  S-4;  'dht.  hi  Zts^cltv.  Flelsch  u. 
MllcJdiyg.,  12  {1902),  No.  8, pp.  241,  242). — The  authors  concluded  from  their  investi- 
gations that  the  serum  agglutination  method  furnishes  a  simple  and  accurate  means 
of  detecting  mixtures  of  beef  with  luirse  or  dog  flesh. 

A  new  method  of  preserving  eggs  (liiiL  Soc  VoiuL  Ayr.  ct  Vit.  [TAmsdnvr], 
1902,  No.  151,  pp.  28,  29). — The  method  described  consists  in  innnersing  the  eggs  for 
a  quarter  of  an  hour  in  water  of  35°  C,  then  immersing  them  in  boiling  water  for  5 
seconds,  and  storing  in  wood  ashes,  chaff,  l)i-an,  or  sawdust. 
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Preliminary  report  on  steamed  silage,  .1.  Withvcombe  and  A.  L.  Knisely 
{Oregon  St(L  Bid.  72,2yp.  187-201,  figsi.  2). — Silos  were  filled  with  corn  fodder  in  the 
usual  way  and  immediately  treated  with  steam  for  some  time.  The  steamed  silage 
kept  well.  Its  chemical  composition  was  studied,  as  well  as  that  of  silage  treated 
with  salt,  with  and  without  the  addition  of  water,  and  silage  which  had  received  no 
special  treatment.  Since  the  work  is  regarded  as  of  a  jireliniinary  nature,  no  definite 
conclusions  are  drawn,  Vjut  the  authoi'S  regard  the  practice  of  steaming  silage  as 
promising. 

Concerning  the  keeping  qualities  and  properties  of  peat-molasses  feeds, 
A.  Herzfeli),  O.  Schrefeli>,  and  K.  Stiepel  {ZtscJir.  Ver.  Deaf.  Zuckerind,  1902,  No. 
554,  II,  pp-  207-211).  —From  experiments  which  are  reported  in  detail,  the  following 
conclusions  are  drawn.  A  water  content  of  over  2.5  per  cent  does  not  lower  the 
keeping  qualities  of  i^eat-molasses  mixtures.     Lone-continued  heating  at  a  high  tem- 


ANIMAL    PRODUCTIOTsr.  279 

piTHnirc  cadges  an  increase  in  the  invert  sugar  t-ontent,  but  does  not  lower  tlH>  keei)ing 
(lualities.  The  invert  sugar  is  formed  only  in  acid  peat  molasses,  and  may  be  best 
prevented  by  using  alkaline  molasses.  The  peat  possesses  some  antiseptic  properties 
since  peat-molasses  mixtures  ferment  more  slowly  than  molasses  solutions.  Owing 
to  the  fact  that  peat  absorbs  materials  other  than  sugar,  peat-molasses  mixtures  have 
a  higher  purity  (juotient  and  a  l)etter  flavor  than  molasses  itself. 

Experiments  on  the  changes  induced  by  micro-org-anisms  in  feeding  stuffs 
and  food.  I.  The  changes  induced  by  molds  in  feeding  stuffs  rich  in  fat, 
A.  Si'iix-KEKMANN  and  W.  P.KKMEK  (Laiidir.  Jnhrli.,  SI  {I'.iOJ),  X<>.  /,  pp.  Sl-L.'S,  ph. 
2). — Noted  from  luiotlicr  i)ul)licati<>ii  ( E.  i^.  R.,  l."^),  p.  581). 

Concerning  the  changes  which  micro-organisms  induce  in  feeding  stuffs 
and  foods  on  storing,  J.  KtiNiG  {Landw.  Vers.  Stat.,  57  {1902),  Xo.  1-2,  ]>p.  71- 
cV.5). — Noted  from  another  pu])lication  (E.  S.  R.,  13,  p.  581). 

The  role  of  sugar  in  nutrition,  L.  Grandeau  (Jour.  Agr.  J'rat.,  //.  .^rc.,  4  {l'J02), 
No.  28,  pp.  o7,  SS). — A  discussion  of  the  value  of  sugar  as  part  of  the  ration  of  farm 
animals. 

Food  value  of  pie  melons,  M.  K.  Jaffa  ( California  Sia.  Rpt.  ISUU-WOl,  pi.  J,  pp. 
52-54). — Analyses  are  rei)orted  of  the  flesh  and  rind,  and  seeds  of  the  jtie  melon.  The 
feeding  value  of  the  pie  melon  is  briefly  discussed  and  compared  with  that  of  other 
succulent  feeds. 

Foods,  feeding  stuffs,  and  fertilizers,  M.  E.  Jaffa  {('iiUfornia  tSta.  Rpt.  1SU9- 
1901,  pt.  1,  p.  51). — Brief  statements  concerning  the  analyses  made  at  the  station  of 
foods  and  food  materials,  dairy  products,  and  fertilizers. 

Analyses  of  concentrated  commercial  feeding  stuffs  made  in  connection 
with  the  State  inspection,  H.  J.  Wheeler  and  A.  W .  Bosavorth  {Rhode  Idand 
Sta.  BhI.  84,  pp.  168-176). — The  materials  analyzed  include  cotton-seed  meal,  gluten 
meal  of  different  brands,  linseed  meal  (old  and  new  process),  gluten  feed,  cereal 
breakfast  food  by-i)roducts,  hominy,  hominy  meal,  hominy  cho]>,  mixed  commercial 
feeds,  barley  sprouts,  middlings,  ])eef  scrap,  and  animal  meal. 

Licensed  concentrated  feeding  stuffs,  F.  W.  Woll  and  A.  Vivian  (  Wisconsin 
Sta.  Bill.  92,  pp.  12-20). — The  State  feeding  stuff  law  is  quoted,  and  data  showing  the 
amount  of  protein  and  fat  guaranteed  by  the  manufacturers  in  a  number  of  feeding 
stuffs  on  sale  in  the  State  are  given. 

Experiments  in  wintering  and  fattening  steers,  H.  J.  Waters  {Bui.  Mis- 
souri State  Bd.  Agr.,  1  {1901),  Xo.  6,  pp.  14-26). — Tests  on  the  comparative  merits 
for  winter  feeding  of  steers  of  different  sorts  of  coarse  fodder,  the  value  of  balanced 
rations,  and  feeding  in  barns,  sheds,  and  open  lots  are  briefly  reported.  In  the  first 
trial  on  the  comparative  merits  of  different  sorts  of  coarse  fodder,  timothy  hay, 
cowpea  hay,  and  corn  fodder  and  clover  hay  in  nearly  equal  amounts,  were  com- 
pared with  8  lots  of  4  steers  each,  in  a  test  beginning  in  December  and  covering 
119  days.  In  every  case  corn  was  fed  with  the  coarse  fodders.  The  average  ilaily 
gain  per  steer  on  timothy  hay  ration  was  1.69  lbs.;  on  the  cowpea  hay  ration,  2.M 
lbs. ;  and  on  the  clover  hay  and  corn  fodder  ration  1.94,  the  grain  recjuired  i)er  jxjund 
of  gain  being  11.51,  8.31,  and  11.29  lbs.,  respectively. 

In  the  second  test  timothy  hay,  clover  hay,  cowpea  hay,  I'lover  and  corn  fodder, 
and  clover  and  wheat  straw  were  compared  with  5  lots  of  4  steers  each,  in  a  test 
l)eginning  in  January  and  covering  105  days,  corn  lieing  fed  with  the  coarse  fodder 
as  before.  The  average  daily  gain  per  steer  in  the  5  lots  was  1.97,  2.84,  2.84,  2.85, 
and  2.68  lbs.,  respectively,  the  corresponding  amount  of  grain  eaten  per  pound  of 
gain  being  11.19,  8.69,  8.65,  8.30,  and  9.21  lbs.,  respectively. 

The  author  notes  that  the  addition  of  clover  hay  or  cowjiea  hay  to  the  ration 
induced  better  and  cheaper  gains.  He  says  in  effect  that  the  steers  consuming  these 
hays  have  always  carried  to  market  far  more  finish,  a  much  better  coat,  a  finer 
bloom,  and  would  readily  have  outsold  any  other  lot  in  these  experiments.      Even 
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when  tlie  coaree  fodder  was  a  mixture  of  corn  fodder  or  wheat  i>traw,  with  either 
clover  or  cowpea  hay,  the  effect  on  the  appearance  of  the  steers  was  quite  as  marked 
as  upon  gain  in  weight. 

The  vaUie  of  a  proj^erly  balanced  ration  was  studied  with  4  lots  of  4  steers  each,  in 
a  test  beginning  in  December  and  covering  104  days.  Lots  1,  2,  and  3  were  fed  6  lbs. 
per  head  daily  of  corn  with  timothy  hay,  clover  hay  and  corn  fodder,  and  cowpea 
hay,  respectively,  in  addition.  Lot  4  was  fed  cowpea  hay  only.  On  these  rations 
there  was  an  average  daily  gain  of  0.64,  0.88,  1.54,  and  0.56  lb.,  respectively.  In  a 
second  test  covering  80  days,  made  under  similar  circumstances,  the  coarse  fodders 
compared  were  timothy  hay,  clover  hay,  millet  hay,  sorghum  hay,  and  clover  and 
corn  fodder,  6  lbs.  of  corn  per  head  daily  l)eing  consumed  in  each  case  in  addition  to 
coarse  fodder.  The  average  daily  gain  per  steer  in  the  5  lots  was  1.00,  2.00,  0.37, 
0.52,  and  1.35  lbs.,  respectively.  The  author  calls  attention  to  the  fact  that  the  use 
of  leguminous  hay  to  balance  the  ration  was  very  satisfactory. 

Four  tests  on  the  effect  of  shelter  on  the  gains  made  by  steers  fed  heavy  rations  in 
winter  are  reported.  In  every  case  the  lots  compared  were  fed  similar  rations  of 
corn  and  hay.  In  the  first  test  the  average  daily  gain  of  steers  fed  in  barns  was  1.47; 
of  those  fed  in  sheds,  1.72  lbs.  In  the  second  trial  corresponding  gains  were  1.85 
and  2.3,  while  similar  gains  made  by  steers  fed  in  an  open  lot  were  2.29  lbs.  In  the 
third  test  steers  in  barns  gained  on  an  average  1.67  per  head  daily;  those  fed  in  open 
sheds  1.69;  and  those  fed  in  open  lots  1.78.  In  the  fourth  test  the  corresponding 
values  were  1.83,  1.97,  and  2.09  lbs.  The  author  calls  attention  to  the  fact  that 
better  gains  were  made  by  the  steers  fed  in  sheds  and  open  lots  than  by  those  fed  in 
barns,  a  result  which  was  not  expected.  Inquiries  l)earing  upon  the  subject  were 
sent  to  a  large  number  of  feeders;  over  half  of  those  who  replied  favored  feeding  in 
open  sheds,  some  18  per  cent  favored  feeding  in  l)arns,  and  some  23  per  cent  feeding 
in  open  lots.  As  will  be  seen,  the  experience  of  practical  feeders,  as  shown  by  these 
figures,  was  in  accord  with  the  results  of  the  tests. 

Feeding'  problem  this  -winter,  II.  J.  Waters  {Bui.  Missouri  State  Bd.  Agr., 
1  (1001),  Xo.  7,  pp.  16-34,  figs.  -?)• — Winter  feeding  and  the  comparative  value  of 
different  feeding  stuffs  are  discussed  and  a  number  of  feeding  tests  with  cattle  are 
quoted.  On  the  liasis  of  the  data  the  author  suggests  rations  which  he  believes  will 
prove  satisfactory.  Tests  on  the  comparative  value  of  tiihothy  hay,  corn  fodder 
(whole,  shredded,  and  ensiled)  are  also  reported,  which  covered  in  every  case  about 
3  months  and  were  made  with  steers  weighing  about  900  lbs.  each.  In  no  case  was 
grain  fed  with  the  coarse  fodder.  The  data  reported  include  the  results  of  one  test 
with  shredded  corn  fodder  fed  with  clover  hay,  two  with  shredded  corn  fodder  and 
with  ensiled  corn  fodder,  and  three  with  timothy  hay  and  whole  corn  fodder. 

On  an  average  20.2  lbs.  of  timothy  hay  was  eaten  per  head  daily,  the  total  gain 
being  30.7  lbs.  The  average  amount  of  whole  corn  fodder  eaten  was  25.8,  and  on  an 
average  there  was  no  gain  or  loss.  On  an  average  20.6  lbs.  of  shredded  corn  fodder 
per  head  daily  was  eaten,  and  there  was  an  average  loss  of  11.6  lbs.  On  ensiled  corn 
fodder  the  average  amount  eaten  was 58.4  lbs.,  the  average  gain  44 lbs.  Similar  val- 
ues for  the  shredded  corn  fodder  and  clover  hay  ration  were  25.2  lbs.  and  58.4  ll)s. 
The  author  notes  that  satisfactory  results  were  obtained  with  ensiled  corn  fodder  and 
with  the  shredded  corn  fodder  and  clover  hay  ration.  A  numbei  of  his  other  conclu- 
sions follow: 

"  It  is  clearly  shown  that  yearling  steers  may  be  carried  through  the  winter  with 
practically  no  loss  in  weight  and  in  some  cases  with  a  little  gain  on  nothing  but 
whole  corn  fodder.  With  good  timothy  hay  such  cattle  will  make  a  small  gain.  .  .  . 
From  these  trials  it  is  perhaps  safe  to  estimate  that  timothy  hay  is  worth  fully  twice 
as  much  as  whole  corn  fodder  pound  for  pound  for  wintering  young  cattle.   .   .   . 

"When   whole  fodder  and  shreded  fodder  are  compared  the  difference  is  surpris- 


ANIMAL    PRODUCTION. 


281 


ingly  small,  and  instead  of  the  i-ihrcddiuLr  jirocehK  having  incr('aHe<l  the  feeding  value 
it  seems  to  have  diminished  it.   .   .   . 

"Shredding  fodder  undoubtedl}'  relieves  the  farmer  of  some  \ery  disagreeable 
work  in  hauling  the  coarse  stalks  in  bad  weather,  overcomes  the  necessity  of  digging 
the  material  out  of  the  snow  in  winter,  and  makes  it  possible  to  feed  the  material  in 
the  barn  and  use  the  portion  refused  by  the  stock  for  bedding.  The  manure  may  be 
h:indled  much  more  conveniently,  and  in  short  the  greatest  drudgery  of  winter  feed- 
ing is  removed. 

"  On  the  other  hand  the  farmer  with  the  regular  force  he  would  probably  keej*  in 
any  case  can  handle  the  fodder  crop  without  additional  cost  or  outlay  if  it  be  fed 
whole,  whereas  if  it  be  shredded  or  siloed  the  work  is  concentrated  into  a  few  days 
and  much  extra  lalxjr  must  be  hired  for  the  purpose.  This  is  the  chief  argument 
against  shredding,  especially  since  the  results  of  the  experiments  already  (pioted  fail 
to  show  an  increased  feeding  value  due  to  the  process.  .  .  . 

"Unquestionably  the  siloing  process  increases  the  palatability  of  the  material, 
[and]  greatly  reduces  the  waste  by  inducing  the  stock  to  eat  practically  all  nf  the 
stalk.  Herein  Hes  the  chief  advantage  of  silage,  for  experiments  have  clearly  shown 
that  the  material  is  not  more  fully  digested  after  it  has  l)een  made  into  silage  than 
if  well  cured  and  fed  dry. 

"  Finally  it  seems  safe  t<;>  say  that  corn  fodder  is  too  cheap  in  the  ordinary  year  and 
likely  t<j  be  too  cheap  in  the  great  corn  belt  for  many  years  to  come  to  warrant  the 
expenditure  of  much  money  in  increasing  its  feeding  value.  The  investment  of  this 
extra  money  in  cutting  more  fodder  will  likely  pay  better  than  putting  it  on  the 
amount  that  is  now  ordinarily  cut." 

Steer  feeding,  H.  T.  French  {Idaho  Sta.  Bui.  33,  pp.  71-76). — To  learn  something 
of  the  possibility  of  feeding  steers  economically  in  stalls,  a  test  covering  56  days  was 
made  with  three  lots  of  2  animals  each.  During  the  first  four  weeks  of  the  test,  lots 
1  and  2  were  fed  chopped  wheat,  and  lot  3  wheat  and  bran,  2:1.  During  the  follow- 
ing two  weeks  all  the  lots  were  fed  bran,  chopped  rye,  and  chopped  wheat  in  differ- 
ent proportions.  During  the  last  two  weeks  of  the  test  lot  1  was  fed  barle_y  and 
shorts  1 :1;  lot  2  barley  and  wheat  1:1;  and  lot  3  barley  and  shorts  1:1.  In  addition 
to  the  grain,  tlie  steers  were  fed  hay  and  silage.  The  average  results  of  the  test 
follow. 

RenultH  of  nfeer  feeding  tei<t. 


Weight 
at  begin- 
ning of 
test. 

Average 
daily 

gain  per 
head. 

Feed  eaten  per  pound  of  gain. 

Cost  of 
feed  per 

pound 
of  gain. 

Grain. 

Hay. 

Silage. 

Lot  1    

Pounds. 
2,170 
1,830 
2,000 

Poimds. 
2.10 
1.78 
1.38 

Pomids. 
4.05 
3.66 
6.51 

Pounds. 
2.51 
3.71 
3. 26 

Pounds. 

13.72 

9.69 

23. 61 

Cents. 
4.39 

Lot  2 

4.39 

Lot  3 

7  05 

According  to  the  author  there  was  on  an  average  a  net  profit  of  $15.13  jjer  steer. 
"  The  barley  shorts  and  the  barley  chopped  wheat  combinations  constitute  an  excel- 
lent grain  ration  for  steers.  The  chopped  rye  was  not  especially  well  relished  by  the 
steers.  Choi)ped  wheat  ahjne  is  a  good  grain  ration  when  combined  with  corn  silage 
and  hay.  The  conditions  in  this  locality,  so  far  as  affected  by  climate  and  food  sui> 
ply,  are  favorable  for  stall  feeding  cattle." 

Sheep-feeding-  experiments,  \V.  J.  Kennedy  and  F.  R.  Marshall  {loiva  Sta. 
Bui.  63,  pp.  178-1S5). — The  possibility  oL  profitably  fattening  sheep  under  local  condi- 
tions was  studied,  two  feeding  tests  beihg  reported.  The  first  had  to  do  with  the 
problem  of  finishing  Western  lambs  on  gra,K'  and  grains  for  the  early  summer  market 
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and  was  carried  on  with  4  lots  (jf  Jo  Amep  eacli,  and  1  lot  of  101.  The  sheep  cost, 
including  freight,  4.25  c.ts.  per  pound.  All  the  lots  were  fed  on  blue  grass  pasture. 
Lot  2  was  fed  corn,  lot  3  oats,  lot  4  barley,  and  lot  5  corn  and  oats  in  addition  to 
the  jiasturage.  In  the  case  of  the  latter  lot,  the  oats  were  fed  only  for  30  days  of 
the  60  days  during  which  this  lot  was  studied.  The  other  lots  were  fed  for  63  days. 
The  sheep  in  lots  1  t(^  4,  inclusive,  weighed  a  little  under  81  lbs.  each  at  the  begin- 
ning of  the  trial;  those  in  lot  5  some  7-5  lbs.  each.  The  average  daily  gain  of  the  5 
lots  was  0.41,  0.46,  0.42,  0.39,  and  0.44  lb.  The  grain  consumed  per  pound  of  gain  in 
lots  2  to  5  was  1.7, 1.86,  1.99,  and  2.05  lbs.     The  cost  of  feed  per  pound  of  gain  in  the 

5  lots  was  1.05,  1.95,  2.36,  2.75,  and  2.26  cts.,  respectively.  According  to  the  authors, 
the  test  indicates  that  sheep  will  make  practically  as  large  gains  on  grass  alone  as  on 
grain  and  gra.ss.  "Corn  at  33  cts.  per  bushel  is  a  more  economical  grain  to  feed  sheep 
on  grass  than  oats  at  23  cts.  or  barley  at  40  cts." 

"Mutton  can  be  j)roduced  nmch  more  economically  during  the  summer  months 
on  grass  alone  or  grain  and  grass  than  it  can  be  produced  by  feeding  grain  and  hay 
during  the  fall  and  winter  months.  The  feeder  can  oftentimes  purchase  half-fat 
lambs  during  the  latter  part  of  Ai)ril  or  the  first  part  of  May,  and  by  grazing  them 
for  from  40  to  60  days  realize  a  good  profit,  due  to  the  advance  in  market  prices  dur- 
ing the  latter  part  of  June  and  the  first  of  July  over  those  ruling  in  April  and  the  first 
part  of  May." 

In  the  second  test  the  problem  of  finishing  Western  wethers  for  early  winter  market 
was  studied  with  7  lots,  special  attention  being  paid  to  the  feeding  value  of  emmer 
(conunonly  called  speltz).  Lots  1  t(j  4  contained  10  sheep  each.  There  were  15  in 
lots  5  and  7,  and  30  in  lot  6.  Lots  1  to  4  were  fed  clover  hay,  lot  5  grass  and  rape, 
and  lots  6  and  7  grass.  In  addition  lot  1  was  fed  emmer,  lot  2  soy  beans,  lot  3  corn 
and  gluten  feed  2:1,  and  lots  4,  5,  and  6  corn.  All  these  lots  also  received  a  little 
l)ran  during  the  first  few  days  of  the  test.  The  animals  receiving  grain  were  given 
about  4  of  a  pound  per  head  daily  at  the  beginning  of  the  test,  which  covered  56 
days,  the  amount  being  increased  as  the  test  progressed.  The  average  weight  of  the 
sheep  in  the  different  lots  was  not  far  from  110  lbs.  The  average  daily  gain  was  0.46, 
0.41,  0.45,  0.45,  0.45,  0.41,  and  0.28.     The  grain  eaten  per  pound  of  gain  in  lots  1  to 

6  was  3.26,  2.29,  3.0,  3.02,  2.41,  and  3.01  lbs.,  respectively,  in  addition  to  a  little 
bran.  The  clover  hay  eaten  by  lots  1  to  4  was  a  little  over  4  lbs.  per  pound  of  gain. 
According  to  the  author,  the  data  obtained  indicated  that  for  sheep-feeding  purposes 
when  corn  is  worth  40  cts.,  emmer  is  worth  26^  cts.  per  bushel  of  35  lbs.  When 
corn  is  worth  40  cts.,  soy  beans,  if  they  compose  the  sole  grain  ration,  are  worth  but 
45  cts.  per  bushel.  Corn  alone  when  fed  in  conjunction  with  clover  hay  produced 
larger  and  more  economical  gains  than  the  ration  of  corn,  gluten  feed,  and  clover 
hay.  Sheep  can  be  fattened  more  economically  on  grass  and  corn  or  on  grass  alone 
than  on  emmer  and  clover  hay  or  the  other  rations  tested.  "Soy  beans  on  account  of 
their  high  protein  content  should  not  form  the  sole  grain  ration  in  conjunction  with 
clover  hay.  Pound  for  pound  corn  is  more  valuable  than  emmer.  Mutton  can  be 
produce*!  economically  on  grass  alone  during  the  summer  months." 

Feeding  lambs,  II.  T.  Fkexcii  {Idalio  >Sta.  Bui.  S3,  pp.  77-86,  ph.  .^).— Three 
feeding  tests  with  lambs  are  briefly  reported.  In  the  first  20  selected  grade  land)S, 
averaging  75  lbs.  each  in  weight,  were  fed  36  days  to  fit  them  for  the  Christmas 
market.  They  were  kejjt  in  a  box  stall  and  given  li  ll)s.  per  head  daily  of  whole 
wheat  and  oats,  in  addition  to  coarse  fodder  ad  libitum.  There  was  an  average  daily 
gain  of  0.15  lb.,  and  a  calculated  profit  of  87  cts.  per  head,  not  deducting  the  cost  of 
the  coarse  fodder.  In  the  second  test  59  grade  lambs,  weighing  somewhat  less  than 
those  used  in  the  first  trial,  were  fed  for  103  days  a  ration  of  pea  hay  and  clover  hay, 
with  some  corn  silage  and  roots,  in  addition  to  a  grain  ration  of  1.1  lbs.  of  oats  and 
wheat,  1:2.  They  were  kept  in  box  stalls,  but  were  allowed  to  run  in  the  yard  once 
a  day  wlicn  they  were  watered.     The  average  daily  gain  was  0.2  lb.  j)er  head,  the 
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grain  eaten  per  pound  (if  gain  being  5.36  lbs.  The  lambs  were  sold  for  $21.35  more 
than  they  originally  cost,  plus  the  cost  of  the  grain  eaten. 

The  conii)arative  merits  of  grade  Shropshire  and  Oxford  down  Iand)s  were  tested 
in  the  third  trial  with  two  lots,  one  containing  10  lambs  of  the  former  breed  and  the 
other  10  of  the  latter.  All  the  lambs  were  kept  in  pens  and  feed  for  16  weeks  a 
grain  ration  consisting  of  whole  oats  and  wheat,  2:1,  in  addition  to  clover  hay,  a 
mixtuie  of  i)ea  hay  and  wild  oats,  and  mangel-wurzels  and  carrots  mixed.  During 
the  last  4  weeks  they  were  also  given  some  corn  silage.  At  the  beginning  of  the 
trial  the  average  weights  of  the  lambs  in  the  two  lots  were  75  and  70  lbs.,  respec- 
tively. During  the  test  the  average  daily  gains  were  0.24  and  0.20  lb.,  respectively. 
Considering  the  test  as  a  whole,  the  cost  of  a  pound  of  gain  was  6.1  cts.  It  was  cal- 
culated that  there  was  a  total  profit  of  !^1.08.  Five  lambs  in  each  lot  were  slaughtered; 
the  dressed  weight  being  on  an  average  52.3  per  cent  of  the  live  weight. 

"There  was  no  profit  in  feeding  the  lambs  under  the  conditions  prevailing  in  this 
experiment,  except  such  as  would  result  from  feeding  the  coarse  products  of  the  farm 
instead  of  selling  them  off  the  farm.  We  believe  it  is  better  to  feed  lambs  than  to 
sell  them  for  mutton  in  the  fall,  where  more  favorable  conditions  for  feeding  can  be 
obtained.  If  lambs  are  fed  in  winter  in  this  section,  they  should  have  an  open,  dry 
shed  in  whii-h  to  run  a  portion  of  the  time.  An  open  yard  with  no  roof  will  not  do 
for  sheep  here  on  account  of  the  mud.  It  will  pay,  where  more  exercise  can  be 
given,  to  feed  a  heavier  grain  ration,  and  make  the  feeding  period  shorter. 

"While  the  results  in  this  experiment  are  somewhat  negative,  yet  they  will  serve 
as  a  guide  for  further  work,  and  we  shall  repeat  the  work  under  other  conditions 
and  at  other  seasons  of  the  year." 

The  author  also  reports  analysis  of  chopped  rye.  shorts,  barley,  millet  seed,  corn 
silage,  and  pea  hay. 

The  food  value  of  sugar  beet,  A.  D.  Hall  {Jour.  Southeast.  Agr.  Col.,  Wye, 
1902,  Xo.  11,  pp.  100-103). — Using  two  lots  of  13  sheep  each,  the  comimrative  value 
of  mangel-wurzels  and  sugar  beets  was  tested  for  8  weeks.  In  addition  to  the  roots, 
each  sheep  received  per  head  per  day  a  pound  of  a  mixture  of  oats,  maize,  and  lin- 
seed cake.  All  the  animals  were  folded  on  grass  land  and  frequently  shifted  to  secure 
satisfactory  pasturage.  The  average  weight  of  the  sheep  fed  mangel-wurzels  at  the 
lieginning  of  the  trial  was  123  lbs. ;  of  those  fed  sugar  beets  122  lbs.  The  average 
increase  of  the  two  lots  was  30  and  22  lbs.,  respectively.  According  to  the  author 
the  wool  of  the  sheep  fed  mangel-wurzels  was  superior  to  that  of  the  other  lot.  The 
conclusion  is  drawn  that  sugar  beets  can  not  profitably  replace  mangel-wurzels  as  a 
fodder  crop  for  sheep. 

A  comparison  of  feeds  for  pigs,  I).  W.  May  {Kentucky  St<i.  Bui.  101,  pp.  152- 
i64).— The  (-(juiparative  merits  of  feeding  corn  alone  and  combined  with  other  mate- 
rials were  tested  with  five  lots,  each  containing  4  Berkshire  grade  pigs.  Lot  1  was 
fed  shelled  corn  alone;  lot  2,  shelled  corn  and  corn  and  soy  bean  silage;  lot  3,  shelled 
corn  and  shelled  soy  beans,  2:1;  lot  4,  shelled  corn  and  dried  distillery  grains,  1:1, 
and  lot  5,  shelled  corn  and  dried  distillery  grains,  2:1.  The  pigs  weighed  on  an  aver- 
age about  140  lbs.  each  at  the  beginning  of  the  trial.  In  the  ten  weeks  of  the  test 
the  average  daily  gain  in  the  different  lots  was  0.70,  0.87,  1.16,  1,  and  0.63  lbs., 
respectively.  At  the  conclusion  of  the  test  proper  the  feeding  was  continued  for  a 
supplementary  period  of  3  weeks.  During  the  first  week  all  the  pigs  were  fed 
shelled  corn  and  skim  milk,  those  in  lots  1  and  4  receiving  \  lb.  of  cotton-seed  meal 
per  head  daily  in  addition.  During  the  second  week  all  the  pigs  were  fed  hominy 
meal  and  tankage,  those  in  lots  2  and  3  receiving  \  lb.  and  those  in  lot  5  2^  lb.  of 
cotton-seed  meal  per  head  daily.  During  the  third  week  the  basal  ration  again 
consisted  of  shelled  corn  and  tankage,  the  pigs  in  lot  1  receiving  in  addition  \  lb. 
and  those  in  lot  4  \  lb.  of  cotton-seed  meal  per  head  daily.  The  average  daily 
gain  without  cotton-seed  meal  was  1.4  ll)s.  and  with  cotton-seed  meal,  1.62  lbs.     On 
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the  former  ration  3.95  lbs.  of  feed  and  on  the  latter  3.47  lbs.  was  required- per  jiound 
of  gain.     The  author's  conclusions  follow: 

"The  results  of  these  experiments,  like  those  of  several  previously  made,  indicate 
that  in  feeding  pigs  corn  should  be  combined  with  other  feeds  to  get  the  best  returns. 
Experiments  indicate  that  silage  can  not  be  profitably  substituted  for  a  part  of  the 
grain  ration  with  pigs.  In  this  expei-iment  it  was  fed  in  addition  with  some  profit, 
giving  Cjuicker  gains  and  keeping  the  animals  in  better  condition. 

"  Soy  beans  made  an  excellent  pig  feed  mixed  with  corn  in  the  proportion  of  1: 2. 
Being  rich  in  protein  it  is  recommended  as  an  especially  efficient  addition  to  the 
ration  when  corn  composes  the  larger  part.  Dried  distillery  grains  proved  to  be  a 
poor  pig  feed  except  in  small  proportions.  When  fed  as  J  or  5  of  the  ration  with 
corn  it  was  unprofitable.  Where  it  composed  i  of  the  ration  very  good  returns  were 
obtained.  Cotton-seed  meal  may  be  profitably  used  to  finish  hogs  for  market.  In 
such  cases  it  may  be  safely  fed  in  quantities  of  2  lb.  per  pig  daily  and  then  omitted 
during  periods  of  alternate  weeks. 

Analyses  are  reported  of  the  shelled  corn,  dried  distillery  grains,  soy  beans,  corn 
and  soy  bean  silage,  and  hominy  meal  used  in  the  above  test. 

Growing  swine  of  various  breeds  and  crosses,  T.  Shaw  {M'mnemta  Stu.  Bui. 
73,  pp.  73-108,  figs.  21). — In  the  first  of  two  tests  of  the  comparative  gains  made  by 
different  breeds  and  crosses  of  pigs,  the  following  were  represented :  Pure-bred  Poland 
Chinas,  Poland  ('hinas  (corn-fed),  pure-bred  Tarn  worths,  large  improved  Yorkshires, 
cross-bred  Tamworth-Poland  Chinas,  large  improved  Yorkshire-Poland  China^, 
second  cross  large  imjiroved  Yorkshire-Berkshires,  third  cross  large  improved 
Yorkshire-Berkshires,  3  pigs  of  each  breed  constituting  a  lot  in  every  case  except  the 
cross-bred  Tamworth-Poland  Chinas,  when  only  two  were  u.sed.  Beginning  when 
they  were  10  weeks  old  the  pigs  were  fed  for  28  weeks  skimmed  milk,  ground  grain, 
and  during  the  season  some  green  feed  ( rape,  corn,  and  mangel-wurzels) .  The  grain 
consisted  of  shorts  and  corn  3:1,  shorts,  corn,  and  barley  2:1 :1,  and  corn  and  barley 
1:1,  on  an  average  3.43  lbs.  of  grain  being  consumed  per  head  daily.  Considering  the 
ration  as  a  whole,  meal  constituted  a  little  over  70,  skimmed  milk  a  little  over  9.5,  and 
green  feed  a  little  less  than  20.5  per  cent.  At  the  beginning  of  the  test  the  pigs 
weighed  on  an  average  44.12  lbs.,  and  the  average  daily  gain  was  0.S9  lb.  per  head. 
The  greatest  gains  (131  and  128  lbs.  respectively)  were  made  by  the  second  cross 
Yorkshire-Berkshires  and  the  Yorkshire-Poland  Chinas,  and  the  least  gain  (84  lbs. 
and  88  lbs.  respectively)  by  the  ccjrn-fed  Poland  C'hinas  and  the  Poland  Chinas  fed 
the  same  ration  as  the  majority  of  the  lots.  Gain  was  most  economically  made  by 
the  Tamworths  and  the  large  improved  Yorkshires,  costing,  respectively,  2.01  and 
2.02  cts.  per  pound ;  the  most  expensive  gains,  costing  2.52  cts.  per  pound,  were  made 
by  the  pure-bred  Poland  Chinas. 

•  The  second  test  was  made  under  the  same  conditions  as  the  first.  The  breeds  and 
crosses  represented  were  as  follows:  Pure-bred  Tamworths,  large  improved  York- 
shires and  Poland  C'hinas,  cross-bred,  large  improved  Yorkshire-Berkshires,  large 
improved  Yorkshire-Poland  Chinas,  large  improved  Yorkshire-Poland  Chinas 
(Minnesota  bred  dam),  Tamworth-Poland  C'hinas,  and  third  cross  large  improved 
Yorkshire-Berkshires.  At  the  beginning  of  the  test  the  weight  was  48.38  lbs.  each 
on  an  average.  The  average  gain  was  1.11  lbs.  per  head  daily.  The  greatest  gain 
(166  lbs.)  was  made  by  the  Yorkshire- Poland  Chinas,  and  the  least  gain  (119  lbs.) 
by  the  pure-bred  Tamworths.  The  range  in  the  cost  of  a  pound  of  gain  was  from 
2.11  cts.  in  the  case  of  the  Yorkshires  to  2.48  cts.  in  the  case  of  the  pure-bred  Poland 
Chinas.     Some  of  the  conclusions  drawn  from  the  tests  as  a  whole  follow: 

' '  These  experiments  do  not  sustain  the  view  that  the  results  will  be  less  satisfac- 
tory from  each  succeeding  cross  of  Yorkshire  on  Berkshire.  Swine  of  the  lard- 
producing  types  are  not  more  cheaply  grown  up  to  the  age  of  196  days  than  swine 
of  the  bacon-producing  types.     Pork  can  be  made  more  cheaply  from  swine  of  the 
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large  improved  Yorkshire  and  Taiiiworth  breeds  than  from  the  Poland  ChinaH  or 
what  may  be  termed  the  lard  types.  The  cross  of  the  large  improved  Y^orkshire 
and  Tamworth  breeds  upon  the  Poland  China  sows  of  the  corn-reared  types  produces 
animals  at  once  vigorous,  shapely,  'growthy,'  and  relatively  more  profitable  than  pigs 
from  the  aforementioned  sows.  During  the  two  years  covered  by  the  experiment 
jxjrk  was  produced  with  six  lots  of  pigs  with  various  blood  lines  subsequent  to  the 
weaning  jiei-iod  at  an  average  cost  for  food  2.24  cents  per  pound." 

Molasses  as  a  food  for  army  horses,  (i.  E.  Griffin  {Twentieth  Centiirti  Fanner, 
190.2,  No.  09,  p.  '^). — The  feeding  value  of  molasses  was  tested  with  8  army  horses  in 
Porto  Rico,  this  material  being  fed  with  chopped  grass,  in  accordance  with  the  local 
custom.  The  molasses  ration  was  gradually  substituted  for  the  usual  ration  of  oats 
and  hay  until  the  animals  were  fed  on  an  average  35  lbs.  of  grass  and  14  lbs.  of 
molasses  per  head  daily.  "The  molasses  was  diluted  with  25  per  cent  of  water  and 
mixed  with  the  chopped  grass  as  far  as  possiV)le;  where  all  could  not  be  mixed  it 
was  dissolved  in  water  and  offered  as  a  drink,  which  was  partaken  of  during  the 
night  out  of  the  Inicket  left  in  each  manger."  The  molasses  ration  was  continued 
for  some  5  months.  At  first  all  the  horses  lost  weight,  l)ut  after  a  time  gained  in 
weight  from  35  to  68  lbs.  The  average  cost  of  the  grass  and  molasses  ration  was  15 
cts.  per  day,  and  that  of  the  hay  and  oat  ration  27  cts.  Favorable  results  were  also 
observed  when  molasses  and  grass  ,were  fed  instead  of  the  ordinary  ration  to  several 
horses  which  were  out  of  condition. 

From  liis  tests,  the  author  concludes  that  35  lbs.  of  grass  and  13  to  15  l})s.  of  molasses 
daily  per  1,000  lbs.  live  weight  is  sufficient  to  maintain  a  horse  in  good  working 
condition  in  a  climate  like  that  of  Porto  Rico.  Upon  this  ration  the  animals  tested 
did  more  work  than  on  the  usual  ration,  wliile  their  condition  and  coat  improved; 
there  was  less  tendency  to  perspiration,  the  wind  decidedly  improved,  the  urine 
increased  slightly.  A  tendency  to  constipation  was  observed  but  was  readily  over- 
come by  feeding  bran.  Sudden  changes  from  the  dry  ration  to  tlie  molasses  ration 
did  not  prove  injurious,  nor  did  they  cause  digestive  derangement.  A  change  from 
the  molasses  ration  to  ordinary  dry  ration  should  be  made  gi-adually.  The  disad- 
vantages noted  were  as  follows:  "Molasses  attracts  insects,  notably  flies  and  ants;  it 
sticks  to  the  animal's  coat,  smears  his  face  and  breast,  halter  and  halter  strap,  soils 
the  clothing  and  eijuipment  of  the  men,  and  causes  some  trouble  and  delay  in  mix- 
ing it  with  the  grass,  which  must  be  cut  line." 

Poultry  feeding,  11.  J.  Wheeler  (Rhode  Island  Si  a.  Bui.  S4,  jip.  lo,5-l67). — The 
princi})les  of  poultry  feeding  are  discussed. 

Plump  V.  shrunken  wheat  as  food  for  laying  hens,  M.  p].  Jaffa  ( California 
Sta.  apt.  1899-1901,  jit.  1,  j>p.  5G,  .57). — Analyses  are  reported  of  shrunken  andi)lump 
wheat.  On  account  of  its  high  protein  content  the  author  believes  the  shrunken 
would  prove  satisfactory  as  a  food  for  laying  hens. 
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Soiling  crop  experiments,  C.  B.  Lane  {Neiv  Jeri<ey  Stas.  Bui.  15S,  pp.  IS,  pfe.  4). — 
This  bulletin  summarizes  the  results  of  experiments  during  6  years  in  regard  to  pro- 
viding a  uniform  supply  of  succulent  food  for  dairy  cows  from  May  1  to  November  1. 
Data  obtained  each  year  have  been  published  from  time  to  time  in  the  reports  of  the 
station.  The  value  of  different  crops  for  this  purpose  is  di.scussed  and  methods  of 
culture  are  given.  Alfalfa  is  considered  the  most  promising  crop.  During  5  years 
the  herd  averaged  21  cows  and  was  fed  soiling  crops  for  6  months  and  silage  for  6 
months  each  year.  On  soiling  crops  the  average  production  per  cow  was  3,423  lbs. 
of  milk  and  172.7  lbs.  of  butter,  and  on  silage  3,050  lbs.  of  milk  and  157.4  lbs.  of 
butter. 
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Cost  of  raising  heifers,  A.  T.  Neale  {Delaware  Sta.  Rpt.  1901,  jip.  28-30).— The 
resultw  of  te^ts  indicate  tliat  under  Delaware  conditions  $40  to  |45  barely  covers  the 
cost  of  raising  heifers  to  the  age  of  25  to  30  months.  A  special  study  is  to  be  made 
of  this  subject. 

A  new  method,  of  milking,  J.  J.  Hecielund  {Ber.  Landokon.  Konsulentcirk.,  1900, 
pp.  31-39). — The  method  of  milking  originated  l)y  the  author  and  described  by  him 
in  this  report  in  outline,  has  created  great  interest  of  late  in  Scandinavian  dairy  cir- 
cles. The  main  point  of  the  method  consists  in  following  up  the  regular  milking  by 
a  system  of  manipulations  of  the  udder  which  will  remove  all  the  milk  remaining  in 
the  cavities  and  ducts  of  the  udder  at  the  time  of  the  milking.  The  ordinary  method  of 
stripping  fails  to  remove  this  portion,  which  is  doubly  valuable  on  account  of  its  high 
fat  content.  The  author  does  not  give  any  data  in  this  report  as  to  the  increase  in 
yield  of  milk  obtained  by  the  new  method,  but  others  have  stated  it  to  be  from  al)out 
1  to  3  lbs.  a  day  per  head.  The  following  synopsis  of  the  method  <>f  milking  recom- 
mended by  the  author  w'ill  explain  its  essential  features: 

The  milking  is  done  with  dry  hands  and  with  the  whole  hand,  the  two  fore  teats 
being  milked  first.  The  milking  is  ]:)egun  by  lifting  the  hands  alternately  with  a 
pressure  against  the  udder,  the  teats  being  held  loosely  with  the  hands.  When  con- 
siderable milk  has  come  down,  each  hand  is  lowered  until  the  teat  has  its  natural 
length;  without  l)eing  stretched.  As  the  hand  is  lowered  the  teat  is  pressed  from 
above  downward  with  a  gradually  increasing  pressure,  and  a  continuous  stream  of 
milk  is  thus  pressed  out  of  the  teat.  At  first  the  milking  is  done  slowly,  taking  care 
that  the  teat  is  not  stretched;  stretching  will  cause  the  cow  to  hold  up  her  milk. 
When  the  milk  flows  readily,  the  milking  is  proceeded  with  as  rapidly  as  the  milker 
can  possibly  do  it,  until  but  very  little  milk  is  obtained.  Interrupting  the  milking 
from  the  time  the  milk  flows  freely  until  the  udder  is  emjitied  must  be  guarded 
against.  As  soon  as  a  good  flow  of  milk  comes,  the  pressure  against  the  udder  men- 
tioned above  may  be  omitted.  When  only  a  thin  stream  of  milk  is  obtained  by  this 
manipulation,  the  hand  is  again  opened  above,  and  while  the  lower  fingers  loosely 
hold  the  teats,  thus  remaining  at  the  place  most  convenient  for  pressing  the  milk  out 
of  the  teats,  the  hand  is  pressed  against  the  udder,  or  its  lower  part  is  grasped  so  as 
to  more  easily  secure  a  full  stream  of  milk.  When  the  fore  teats  do  not  give  more 
milk,  the  hind  teats  are  handled  in  the  same  way,  but  without  beginning  with  the 
pressure  against  the  udder. 

The  hind  teats  being  emptied,  the  "clean  milking"  is  begun.  The  fore  teats  are 
again  gra.sped  and  the  hands  lifted  to  around  the  lower  part  of  the  fore  quarters, 
taking  hold  of  this,  thumb  on  one  side  and  the  other  fingers  on  the  other.  The 
milk  is  pressed  into  the  milk  cistern  by  means  of  a  light  pressure,  and  from  there 
out  of  the  teat,  emptying  the  fore  quarters.  In  milking  the  hind  quarters  the  hand 
grasps  with  each  grip  well  up  around  the  hind  part  of  the  quarters. 

An  "after-milking"  now  takes  place,  which  is  conducted  in  three  different  manip- 
ulations in  the  following  manner:  First  manipulation:  The  right  quarters  are  pressed 
against  each  other  (if  the  udder  is  very  large  only  one-quarter  is  taken  at  a  time),  with 
the  left  hand  on  the  hind  quarter  and  the  right  hand  in  front  on  the  fore  quarter. 
The  hands  are  now  pressed  toward  each  other,  while  the  milker  at  the  same  time 
lifts  them  toward  the  body  of  the  cow.  This  pressing  and  lifting  is  repeated  three 
times,  the  milk  collected  in  the  milk  cistern  is  then  milked  out,  and  the  manipula- 
tion repeated  until  no  more  milk  is  obtained,  when  the  left  glands  are  treated  in  the 
same  way.  Second  maniptdation:  The  glands  are  pressed  together  from  the  outside. 
The  fore  quarters  are  milked,  each  by  itself,  by  placing  a  hand,  with  fingers  spread, 
on  each  side  of  the  quarter;  the  hands  are  pressed  against  each  other  and  the  teats 
then  milked.  When  no  more  milk  is  obtained  by  this  manipulation  the  hind  cpiar- 
ters  are  milked  by  placing  a  hand  on  the  outside  of  each  quarter,  likewise  with 
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lingers  npread  aii<l  tunit'd  upward,  l)ut  witli  tlie  thnmh  jui^t  in  front  (^f  the  hind 
(juarter.  The  hands  are  Hfted  and  gras])  into  the  gland  from  behind  and  from  the 
side,  after  which  they  are  lowered  to  draw  the  milk.  The  manipulation  is  repeated 
until  ud  more  milk  is  obtained.  Third  manipulation:  The  fore  teats  are  grasped 
with  j)artly  closed  hands  and  are  lifted  with  a  push  up  toward  the  body  of  the  cow, 
l)oth  at  the  same  time,  by  which  method  the  glands  are  pressed  between  the  hands 
and  the  body.  The  milk  is  drawn  after  each  three  pushes.  When  the  fore  teats 
are  emptied  the  hind  teats  are  milked  in  the  same  manner.  The  milking  is  then 
finished. — f.  w.  woi.i.. 

The  ne^w  method  of  milking,  C.  Sondergaard  {Den  nij  tiudkeuielodi'.  Odense, 
Di'ninark,  1901,  pp.  S.J,  fuju.  IS). — The  book  describes  the  new  method  of  milking 
cows  introduced  in  Denmark  within  the  last  two  years  by  two  Danish  agricultural 
teachers,  Hegelund  and  the  author.  The  methods  advocated  by  the  two  men  differ 
somewhat,  but  are  based  upon  the  same  principle,  namely,  to  secure  the  most  thor- 
ough milking  by  means  of  careful  stripping,  preceded  by  certain  manipulations  of 
the  udder  which  will  bring  down  the  last  traces  of  milk  secreted  at  the  time  of 
milking.  According  to  the  author,  the  extra  manipulations  of  the  udder  will  bring 
an  increase  in  the  quantity  of  nulk  drawn  of  1  lb.  jjer  head  per  day,  or  at)out  oOO  lbs. 
per  cow  annually.  Reports  in  the  Scandinavian  agricultural  and  dairy  ])ress  are  on 
the  whole  very  enthusiastic  as  to  the  value  of  the  new  method  of  milking  and  gen- 
erally more  than  bear  out  the  claims  for  increased  yields  brought  about  by  its  intro- 
duction in  dairy  herds."  The  book  contains  a  popular  description  of  the  udder,  the 
pi'ocess  of  milk  secretion,  and  the  new  method  of  milking,  with  half-tone  reproduc- 
tions of  photographs  showing  the  various  steps  in  the  manipulation  of  the  udder. 
Discussions  of  udder  and  milk  diseases,  drying  off  before  calving,  milking  two  or 
three  tiujes  a  day,  and  brief  suggestions  as  to  the  general  care  of  dairy  cows  are  also 
given  in  the  book,  making  it  a  complete  treatise  on  the  subject  of  milk  ])roduction. — 

F.   W.    WOLl>. 

The  Hegelund  method  of  milking,  J.  0.  Aashamar  {Nomk  LandiiKimlKlil.,  20 
{1901),  No.  4S,  pp.  529-531). 

Report  on  the  churnability  of  cream,  trials  carried  out  at  the  society's 
show  at  Croydon,  May,  1901,  E.  Mathews  {Jour.  Bath  and  ]Vest  and  Souili- 
ern  Counties  Sac.  [England^,  4-  set:,  12  {1901-1902),  pp.  107-119).— The  milk  used  in 
the  trials  here  reported  was  obtained  from  Shorthorn,  Jersey,  Guernsey,  and  Kerry 
cows  and  separated  under  identical  conditions.  Sweet  cream  from  morning's  milk 
and  ripened  cream  from  evening's  milk  were  churned  at  54,  58,  and  62°  F.  and  also 
at  54°  with  the  addition  of  water  at  75°  when  the  butter  was  on  the  point  of  coming. 
Of  the  estimated  amount  of  butter  in  the  milk  the  percentages  obtained  from  unrip- 
ened  cream  for  the  different  breeds  were  as  follows:  Shorthorn  40.9,  Jersey  85.7, 
Guernsey  47,  and  Kerry  57.1.  The  corresponding  percentages  obtained  from  ripened 
cream  were  82.9,  96.5,  88.5,  and  83.9.  The  results  show  a  much  greater  loss  fr(jni 
churning  sweet  cream  as  compared  with  cream  ripened  for  36  hours.  The  yield  of 
butter  was  increased  by  the  lower  temperatures  but  not  by  the  addition  of  hot  water. 
With  both  ripened  and  unripened  cream  the  Shorthorns  showed  the  greatest  loss  of 
butter  and  the  Jerseys  the  least.  The  author  draws  the  conclusion  that  the  fat  con- 
tent of  milk  as  shown  by  chemical  analysis  isnf)t  a  reliable  guide  as  to  the  weight  of 
l)utter  to  be  ol)tained. 

Payment  for  milk  according  to  analysis  as  practiced  in  Belgium,  G.  E. 
Li,oyi)-P>aker  {Jour.  Bath  and  Wed  (mil  Soutltern  Counties  Sor.  [Englandl,  4-  ^^r., 
12  {1901-1902),  pp.  120-125). — A  brief  description  is  given  of  the  method  of  i)ayment 

«  See  Norsk  Landmandsblad,  1901,  i)p.  366,  529,  563;  Tidsskr.  NorskeLandbr.,  1901, 
pp.  33,  247;  Tidsskr.  Land()kon.,  1901,  pp.  88,  219;  Ugeskr.  Landm.,  1900,  p.  465. 
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for  milk  at  factories  suggested  ))y  Baron  Peers,  in  which  account  is  taken  not  only  of 
the  fat  content  of  the  milk  as  determined  by  the  Gerber  method,  but  of  the  quality 
of  the  fat  as  shown  by  centrifugal  separation  with  an  Alexandra  tester.  The  results 
of  tests  of  this  method  by  Henseval  are  also  summarized. 

A  note  on  the  fat  globules  in  milk,  F.  J.  Lloyd  {Jour.  Bath  and  WeM  and 
,Southcrn  Conntk's  Soc.  [J-Jiojlaud],  4-  so:,  12  {1901-1902),  pp.  ii'5-i,?0).— Measure- 
ments of  the  fat  globules  in  several  samples  of  Jersey  milk  showed  a  marked  uni- 
formity in  size,  the  vast  majority  being  from  8  to  12  /<  in  diameter,  while  very  few 
were  less  than  4  //.  The  majority  of  the  fat  globules  in  Shorthorn  milk  measured 
from  6  to  8  /<  in  diameter,  while  those  measuring  1  to  2  /<  were  very  numerous.  The 
observations  tended  to  show  that  the  presence  of  exceptionally  large  fat  globules  in 
milk  is  rare  and  that  the  majority  of  fat  globules  are  uniform  in  size.  Other  obser- 
vations indicated  no  upward  movement  of  fat  globules  smaller  than  4  /<  in  diameter  in 
milk  which  had  been  allowed  to  stand  for  12  hours.  The  fat  globules  in  all  the  sam- 
ples examined  appeared  to  be  distinct,  which  militates  against  the  theory  that  the 
larger  globules  carry  up  the  smaller  ones.  The  author  was  unable  to  detect  a  cover- 
ing to  fat  globules  which  had  taken  on  a  granular  form,  which  led  to  the  conclusion 
tliat  nil  rucli  envelop  exists. 

Stagnant  -water  germs  in  milk,  K.  F.  Perxot  {Ort'ijoii  Sta.  Bui.  71,  pp.  177- 
184). — Experiments  were  (conducted  to  determine  if  the  bacteria  commonly  found  in 
stagnant  water  can  gain  access  to  the  milk  supply  through  the  cow.  Pure  cultures 
of  BaciUuHfluoreifcevH  liquefaciens,  B.  janthinus,  and  B.  ramo-tus  were  in  turn  added  to 
the  drinking  water  and  given  to  a  cow  every  morning  for  periods  of  10  days  each. 
In  no  case  were  the  bacilli  added  found  on  plate  cultures  made  from  the  milk  each 
morning  and  evening.  B.  r«7/io.s«.s  was  administered  in  cultures  containing  spores  in 
abundance  and  was  not  found  in  either  the  milk  or  excreta.  The  same  cow  was 
then  given  each  morning  for  10  days  10  cc.  of  a  bouillon  culture  of  the  typhoid  bacil- 
lus, and  for  the  5  days  following  20  cc.  of  the  culture  without  apparently  affecting 
the  health  of  the  cow.  In  only  2  cases  did  typhoid  colonies  develop  on  plate  cul- 
tures made  each  morning  and  evening  from  the  milk,  urine,  and  feces,  and  these 
were  considered  accidental  inoculations.  To  determine  if  the  typhoid  bacillus  can 
enter  the  udder  through  the  milk  ducts,  the  teats  were  immersed  in  a  pure  culture 
directly  after  milking  and  allowed  to  dry  spontaneously.  Twelve  hours  later  the 
teats  were  disinfected,  and  plate  cultures  were  made  from  the  milk  drawn  under 
aseptic  precautions.  The  experiment  was  repeated  for  5  days,  the  cultures  in  no 
instance  during  the  experiments  or  for  a  number  of  days  after  showing  typhoid 
colonies. 

The  milk  supply  of  London,  R.  AV.  Woosn.vm  {Dairi/,  U  {1902),  No.  166, 
J).  SIO). — Until  recently  the  author  analyzed  over  10,000  samples  of  milk  annually 
and  found  that  about  25  per  cent  of  the  milk  sent  to  London  contained  less  than  3.5 
'per  cent  of  fat,  the  average  annual  composition  being  3.6  per  cent  of  fat  and  8.8  per 
cent  of  solids-not-fat. 

Testing  milk  and  cream,  F.  L.  Kent  {Oregon  Sta.  Bid.  70,  pp.  161-176,  j)l-  -?, 
fig.  1). — The  author  makes  a  number  of  suggestions  in  regard  to  testing  milk  and 
cream  and  reports  several  exjjeriments.  A  comparison  was  made  of  the  small  dijiper 
and  the  Scoville  sampling  tube  in  sampling  milk.  Composite  samples  of  the  milk  of 
52  patrons,  varying  in  amount  from  15  to  450  lbs.  daily,  were  taken  by  the  two 
methods  and  the  results  compared  with  daily  tests  for  tlie  same  period,  which  lasted 
15  days.  The  average  of  the  daily  tests  for  the  whole  number  of  patrons  was  4.01 
per  cent.  The  average  of  the  composite  samples  taken  by  the  sampling  tube  was 
4  per  cent  and  by  the  dipper  3.95  per  cent. 

In  sampling  cream  by  the  dipper  and  by  the  milk  thief,  the  two  methods  gave  the 
same  results  in  58  trials,  the  milk  thief  higher  results  in  3  trials,  and  the  dij^per 
higher  results  in  39  trials.     The  methods  of  weighino;  and  measurintr  cream  for  the 
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Babcock  test  were  compared  and  the  adaptability  of  the  coinposite  Haiiijih^  to  the 
testing  of  cream  was  investigated  with  results  summarized  as  follows: 

"  For  all  practical  purposes,  a  pipette  holding  18  cc.  can  be  used  in  measuring  test 
samples  of  sweet  cream  containing  between  18  and  25  per  cent  fat.  If  the  cream  is 
sour  or  contains  more  than  25  per  cent  fat,  the  test  samjile  should  be  weighed. 

"  Considerable  variation  will  be  found  in  the  tests  of  daily  deliveries  during  a  com- 
ix isite  test  ])eriod.     A  variation  of  9  per  cent  or  more  may  be  expected. 

"The  composite  sample  can  be  applied  to  the  testing  of  cream  quite  as  success- 
fully as  in  milk  testing.  Fifty  comparisons  of  composite  tests  with  'tests  from  total 
fat'  showed  an  avei-age  difference  of  but  0.03  of  1  per  cent. 

"Composite  test  periods  for  cream  should  not  exceed  10  days  in  hot  weather.  At 
other  seasons  of  the  year  semimonthly  periods  will  prove  satisfactory." 

Testing  skim  milk  by  tlie  Babcock  test,  F.  W.  Woll  (  Country  Gent.,  67  {1902), 
No.  2569,  p.  357). — The  limit  of  aci-uracy  of  the  Babcock  test  for  separator  skim 
milk  is  discussed,  the  author  considering  that  tests  of  less  than  0.05  per  cent  are  sus- 
picious and  may  be  taken  as  j)retty  conclusive  evidence  that  the  tests  were  not  prop- 
erly made.  Tests  made  l)y  using  about  20  cc.  of  acid  and  whirling  for  5  minutes  in 
turl)ine  testers  or  7  minutes  in  hand  testers  show  generally  0.10  per  cent  of  fat.  "It 
is  a  safe  rule  to  go  by,  to  increase  readings  of  separator  skim  milk  tests  made  by  the 
Babcock  test  by  0.03  per  cent,  if  these  are  conducted  under  the  most  favorable  con- 
ditions for  the  separation  of  the  fat,  and  by  0.05  per  cent  in  other  cases,  when  too 
little  acid  was  used  or  the  whirling  not  continued  long  enough." 

The  spontaneous  decomposition  of  milk  at  40-44°  C.  and  the  micro-org-an- 
isms  concerned,  M.  Ferguson  (Inang.  Diss.,  Gottingen,  1902,  j^P-  46). — In  this  study, 
c'lrried  on  under  the  direction  of  W.  Fleischmann,  50  samples  of  milk  from  two 
dairies  (taken  each  month  from  May  to  November)  were  allowed  to  sour  spontane- 
ously at  40,  42,  and  44°  C,  and  then  examined  bacteriologically.  Four  forms  were 
noted — two  bacteria,  a  bacillus,  and  a  micrococcus.  These  were  studied  at  length, 
and  the  effect  of  their  growth  in  milk  noted.  Bacterium  /resembled  I'xicilhrs  h(ctis 
(lerofjenes,  but  did  not  agree  entirely  with  the  description  of  any  forms  of  the  latter. 
Bacillus  //agreed  almost  entirely  with  the  hay  bacilli;  and  Bacterinm  III  showed 
many  similarities  with  the  hay  bacillus  and  the  tyrothrix  species,  but  did  not  corre- 
spond in  all  respects  with  any  of  them.  Micrococcus  /T' showed  great  similarity  to 
the  Micrococcus  (tcidl  paraUictici  liquefaciens  of  Kozai,  and  is  thought  to  l)e  closely 
related  to  it. 

The  first  three  forms,  I,  II,  and  111,  were  more  numerous  and  constant.  All  pro- 
duced volatile  acids  j)rint-ipall}'  and  only  traces  of  lactic  acid.  The  micrococcus 
l)roduced  somewhat  more  lactic  acid,  in  association  with  volatile  acids,  Ijut  was  pres- 
ent in  smaller  numbers  and  absent  in  some  samples.  This  leads  the  author  to  sug- 
gest tentatively  that  in  the  spontaneous  souring  of  milk  at  40  to  44°,  more  volatile 
acids  than  lactic  acid  are  formed  as  a  rule.     The  work  of  others  is  reviewed. 

On  the  increased  resistance  of  bacteria  in  milk  pasteurized  in  contact  with 
the  air,  II.  L.  Russell  and  E.  (i.  Hastings  {Centhl.  Bad.  ?/.  Par.,  2.  Ahl.,  6'  (1902), 
Xo.  15-16,  pp.  462-4^J9) . — This  is  a  rei)rint  of  the  author's  latest  i)aj)er  on  thin  sub- 
ject in  the  Annual  Report  of  the  Wisconsin  Station  (E.  S.  R.,  13,  p.  986). 

Studies  on  the  causes  of  rancidity  of  butter,  0.  Jensen  {Centhl.  Bait.  tc.  I'ur., 
2.  Alit.,8  {1902),  Xos.  1,  ]>p.  11-16;  2,  pp.  42-46;  3,  pp.  74-80;  4,  pp.  107-114;  -'>,  H'- 
140-144;  G,  pp.  171-174;  7,  pp.  211-216;  8,  pp.  248-252;  9,  pp.  278-281;  10,  pp.  309- 
312;  11,  pp.  342-346;  12,  pp.  367-369;  13,  pp.  406-409)  .—This  is  an  extensive  inves- 
tigation of  this  subject,  including  a  review  of  the  important  literature  relating  to  it. 
According  to  our  present  knowledge,  the  decomposition  of  fat  is  of  two  general  kinds, 
namely,  oxidation  processes  and  hydrolytic  processes.  By  the  oxidation  process  the 
unsaturated  fatty  acids  (i.  e.,  in  butter  the  oleic  acid)  and  in  part  the  glycerids  are 
attacked,  as  Duclaux  and  others  have  shown.     The  decrease  in  the  iodin  absorption 
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imiiilH'f  is  a  convenient  means  of  measuring  the  progress  of  this  process.  By  the 
hydrolytic  processes  the  fats  are  split  up  into  glycerin  and  free  fatty  acids,  and 
accordingly  the  progress  of  the  process  is  measured  by  the  amount  of  free  fatty  acids, 
expressed  in  acid  number.  It  has  been  shown  by  numerous  investigators  that  the 
unpalatability  of  fat  is  not  always  in  proportion  to  the  content  of  free  fatty  acids, 
whicli  appears  to  be  due  to  the  fact  that  only  those  fatty  acids  which  are  volatile  or 
soluble  affect  the  senses.  Fats  which  contain  no  glycerids  of  volatile  fatty  acids  can 
not,  like  butter,  become  rancid  as  the  result  of  hydrolytic  cleavage,  but  only  as  the 
result  of  oxidation. 

The  author  enumerates  four  possible  causes  to  which  rancidity  has  been  assigned, 
namely,  the  oxygen  or  the  carbonic  acid  of  the  air,  the  enzyms  originally  present  in 
the  milk,  and  micro-organisms.  These  jjossibilities  were  each  investigated,  the  action 
of  a  long  list  of  micro-organisms  l)eing  studied. 

It  is  shown  that  several  forms  of  micro-organisms  commonly  occurring  in  l)utter  are 
capable  of  decomposing  the  butter,  with  the  formation  of  volatile  fatty  acid  and 
esters.  This,  the  author  believes,  is  sufficient  proof  that  the  rancidity  of  butter  may 
be  due  to  micro-organisms,  and  that  the  hypothesis  of  the  action  of  a  milk  enzym  is 
very  improbable.  It  is  thought  very  possible,  however,  that  the  micro-organisms 
effect  the  cleavage  of  the  fat  by  means  of  a  ferment  (steapsin)  which  they  form. 
The  author  added  to  filtered  and  sterilized  butter  a  quantity  of  an  old  milk  culture 
of  the  organisms  to  be  tested  which  had  been  jiassed  through  a  Chaml»erland  filter. 
Samples  of  butter  were  treated  in  this  way  with  cultures  of  Bacillus  ^fiuorcsrcns  lirjue- 
fnciens  and  of  Oidium  lartis.  These  experiments  showed  that  the  acid  number 
increased,  i.  e..  that  the  rancidity  progressed,  and  the  author  concludes  that  this 
was  due  to  enzyms  (steapsin). 

The  author  sums  up  the  principal  results  of  his  investigations  as  follows: 

The  air  plays  a  direct  part  in  the  spoiling  of  butter  only  when  the  latter  is  exposed 
to  sunlight  or  to  a  high  temperature.  The  butter  is  then  oxidized  and  takes  oji  a 
very  disagreeable  odor  and  taste,  but  is  not  rancid. 

Butter  becomes  rancid  only  through  the  action  of  certain  micro-organisms.  As 
these  are  all  aerobic,  rancidity  progresses  from  the  surface  inward.  For  the  preser- 
vation of  butter  it  is,  therefore,  advisable  to  seal  it  up  hermetically,  or  at  least  to 
leave  as  little  surface  exposed  as  possible,  i.  e.,  to  keep  it  in  large  pieces  rather 
than  in  small. 

The  micro-organisms  which  under  ordinary  conditions  cause  ranciditj^  are  Oldimn 
Idciis,  Cladosporium  Imti/ri,  Bacillus  fluorencens  liqui'faciois,  and  occasional  Bacillus 
prodigiosus  also.     All  of  these  cleave  the  butter  fat. 

The  volatile  fatty  acids  are  formed  at  first  by  the  bacteria  and  later  by  the  two 
molds  working  together.  By  the  latter  action  butyric  acid  ester  is  also  formed.  By 
means  of  salt  the  formation  of  volatile  fatty  acids  can  be  reduced,  and  by  means  of 
milk  sugar  the  ester  formation  checked.  Whether  or  not  rancidity  can  ])e  entirely 
prevented  by  the  combined  action  of  these  two  substances  has  not  been  determined. 

BiiciUns  fluorencens  liquefaciens  and  B.  prodigiosus  are  often  introduced  into  the 
butter  in  the  water  used,  the  former  the  more  frequently.  The  Oidium  lactis  and 
Cladosporium  butyri  are  believed  to  come  from  the  air.  The  former  is  always  present 
in  the  air  of  creameries  in  large  quantities.  In  order  to  make  butter  which  keeps 
well,  therefore,  the  milk,  cream,  and  butter  should  come  into  contact  as  little  as  pos- 
sible with  water,  and  be  excluded,  so  far  as  possible,  from  the  air.  Experiments 
have  shown  that  the  danger  of  infection  through  water  is  materially  diminished  by 
ripening  the  cream,  provided  actual  pure  cultures  of  lactic  acid  ferments  are  used, 
since  with  an  impure  starter  there  is  much  danger  of  infection  with  mold.  Pasteur- 
ization of  the  cream  at  85°  C.  destroys  all  of  the  micro-organisms  injurious  to  the 
keeping  quality  of  butter.  If  the  cream  is  cooled,  however,  l)y  allowing  it  to  spread 
out  in  a  thin  layer  over  the  cooler  under  the  free  access  of  air,  and  is  then  ke]>t  in 
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open  vessels  for  a  consi(lera))le  time,  it  is  exposed  to  infection  from  the  air;  and  if 
the  ])utter  is  washed  with  unboiled  water  there  is  danger  of  water  infection.  The 
whole  object  of  pasteuiization  can,  therefore,  be  defeated  by  improper  snbseijuent 
treatment.  Absolute  safety  recjuires  that  the  pasteurized  cream  should  be  cooled  in  a 
closed  a|)paratus  with  the  aid  of  sterilized  air,  the  cream  vat  kept  well  covered,  and 
the  l>utter  washed  only  with  boiled  water. 

Lactic  acid  ferments  and  the  ripening-  of  cheese,  E.  von  Frkudenreich 
{Ccidhl  Bakt.  u.  Par.,  2.  Abt.,  S  {1902),  Nos.  21,  pp.  674-681;  22,  pp.  705-711;  2S, 
pp.  735-738;  Lanrhr.  .Tahrh.  Srliirciz,  16  {1902),  No.  3,  pp.  91-104;  Jic'.  ('hi.  Lait,  1 
{1902),  Nos.  13,  pp.  289-295;  14,  pp.  313-319;  15,  pp.  340-346)  .—The  author  sought 
to  obtain  decisive  proof  of  the  causal  relation  of  lactic  acid  bacteria  to  the  ripening 
of  cheese.  The  milk  used  in  the  experiments  was  drawn  with  thorough  aseptic  pre- 
t'autifins  and  made  into  P]mmenthaler  cheese  according  to  tlie  usual  methods.  Not- 
withstanding the  care  taken  the  milk  was  found  to  contain  a  maximum  of  680  and  an 
average  of  2o0  bacteria  per  cubic  centimeter.  At  the  same  time  milk  drawn  without 
asceptic  precautions  contained  as  high  as  11,250  bacteria  per  cubic  centimeter. 
Lactic  acid  bacteria  were  almost  invariably  absent  in  the  freshly  drawn  milk. 
Experiments  to  ascertain  the  source  of  the  lactic  acid  bacteria  showed  their  absence 
in  outdoor  and  laboratory  air,  spring  water,  soil,  and  fecal  matter;  and  their  presence 
in  the  air  of  the  stable,  dust  and  hair  from  the  cows,  and  litiuid  manure.  The 
bacteria  regularly  met  with  in  the  freshly  drawn  milk  were  mainly  licjuefying  and 
nonli(inefying  micrococci. 

In  all  35  experimental  cheeses  were  made,  each  from  14  liters  of  milk.  Hansen's 
rennet  tablets  were  used  in  all  cases  except  for  cheeses  ripened  with  lactic  acid 
bacteria,  when  natural  rennet  rich  in  lactic  acid  bacteria  was  employed.  Six 
cheeses  were  made  without  the  addition  of  cultures  and  were  used  as  controls.  The 
other  cheeses  were  made  with  the  addition  of  liquefying  micrococci,  lactic  acid  bac- 
teria, and  Bacillus  nobilis,  either  in  pure  cultures  or  mixed.  The  cheeses  were  judged 
by  a  commission  and  subjected  to  bacteriological  and  chemical  examination,  the 
results  of  which  are  considered  by  the  author  as  showing  that  lactic  acid  bacteria 
play  the  principal  role  in  the  ripening  of  cheese.  The  control  cheeses  did  not 
undergo  normal  ripening  especially  as  regards  flavor.  The  favorable  action  of  the 
lactic  acid  l)acteria  was  most  marked  when  they  were  added  in  the  form  of  natural 
lennet.  The  liquefying  micrococci  in  the  absence  of  lactic  acid  bacteria  gave  the 
cheese  a  bitter  flavor,  but  in  the  presence  of  lactic  acid  bacteria  their  development 
soon  ceased.  B.  nohilis  adiled  in  pure  cultures  did  not  develop  in  the  presence  of 
lactic  acid  bacteria,  which  was  also  the  case  when  Tyrogen  alone  was  used.  Pure 
cultures  of  B.  vdhilJs  in  the  absence  of  lactic  acid  bacteria  gave  the  cheese  a  repulsive 
odor.  Several  other  experiments  are  noted  briefly,  which  likewise  demonstrate, 
according  to  the  author,  that  Tyrogen  does  not  exert  the  least  influence  in  the  ripen- 
ing of  soft  cheese. 

Investigations  on  the  presence  and  development  of  Tyrothrix  bacilli  in 
Emmenthaler  cheese,  Gekda  Tkoili-Petkksson  {Latidw.  Jalrrli.  Sr]iiceiz,  16  {1902), 
No.  7,  j>p.  26-3.';  Aim.  Afjr.  Suisse,  3  {1902),  No.  1,  pp.  5-12). — Bacteriological  studies 
here  reported  leil  to  the  conclusion  that  the  number  of  Tyrothrix  bacilli  in  (theese  ia 
iiL^ignificant  com]tared  with  the  total  number  of  bacteria  or  even  with  the  nmnber 
of  other  liquefying  bacteria  present,  and  that  there  is  no  increase  in  the  number  of 
Tyrothrix  bacilli  in  cheese.  On  the  contrary,  when  pure  cultures  of  Bacillus  nobilis 
were  used  in  large  quantities  the  bacilli  dnninished  rapidly  during  the  first  two  days. 

Acid  and  rennet  producing  bacteria  in  milk,  C.  Gorini  (  Laridw.  Jahrb.  Schweiz, 
16  {1902),  No.  1,  pp.  22-25;  Ceiitbl.  Bakt.  u.  Bar.,  2.  AbL,  8  {1902),  No.  5,  pp.  137- 
140;  Ann.  Ayr.  Suii^.w,  3  {1902),  No.  1,  pp.  1-4). — The  author's  studies  indicated  the 
presence  in  milk  of  micrococci  producing  acid  and  rennet  and  capable  of  peptonizing 
casein  in  an  acid  medium, 
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The  duration  of  the  life  of  the  bacillus  of  tuberculosis  in  cheese,  F.  C.  Har- 
rison {Landv.  Jahrb.  tSchireiz,  16  {1902),  No.  4,  pp.  IS8-I4O;  Aiw.  Agr.  >Sins.<se,  3 
{1903),  No.  2,  pp.  44-46). — Experiments  with  Cheddar  cheese  made  in  Canada  were 
carried  out  in  the  same  manner  as  those  with  Emmenthaler  and  Cheddar  cheese 
made  at  Berne  and  previously  reported  (E.  S.  R.,  12,  p.  985).  As  determined  by 
inoculation  experiments  with  guinea  pigs,  the  tubercle  bacilli  in  the  cheese  retained 
their  vitality  for  62  to  70  days  from  the  time  of  manufacture,  although  their  virulence 
was  much  lessened  during  the  last  20  days  of  this  period.  In  the  Cheddar  cheese 
made  at  Berne  the  l^acilli  remained  alive  for  104  days.  Reasons  offered  in  explana- 
tion of  this  difference  are  the  increased  acidity,  saltness,  and  firmness  of  the  Canadian 
cheese.  The  author  concludes  that  there  need  be  no  fear  of  ingesting  living  tubercle 
bacilli  with  (Cheddar  cheese. 

Dairying-  in  Australia  {Brb^bane:  Tke  Brisbane  Newspaper  Compantj,  Ltd.,  1902, 
jtj}.  SO,  Jiijx.  3). — A  rei)rint  of  a  series  of  articles  on  this  subject. 

Cheese,  butter,  and  condensed  milk,  factory  product,  H.  E.  Alvord  (  TwelftJi 
Ci-n-nif!  Uiiiffd  States,  Cen.sus  Bid.  18!>,  pp.  29,  fig><.  2). — The  statistics  given  are  for  the 
census  year  ended  May  31, 1900,  and  embrace  the  operations  of  establishments  engaged 
in  the  manufacture  of  cheese,  butter,  and  condensed  milk.  From  a  summary  of  the 
statistics  of  the  dairy  industry  of  the  United  States  as  a  whole  the  following  figures 
are  taken:  Total  number  of  cows  kept  for  milk,  18,112,707;  total  gallons  of  milk 
produced,  7,728,583,350;  total  pounds  of  butter  made,  1,492,699,143;  total  pounds 
of  cheese  made,  299,006,818;  aggregate  value  dairy  products  of  United  States, 
$590,827,154. 

VETEEINARY  SCIENCE  AND  PRACTICE. 

Experimental  anaemia.  The  study  of  the  hemolytic  cytase  in  the  plasma 
of  normal  animals,  C.  Levaditi  {An7i.  Inst.  Pasteur,  16  {1902),  No.  4,  pp-  233-256, 
pU.  2). — The  author  conducted  an  extensive  .series  of  experiments,  chiefly  on  guinea 
pigs,  for  the  purpose  of  determining  as  accurately  as  possible  the  effects  of  hemolytic 
cytases  or  sensil)ilizing  substances  in  the  organism  of  normal  animals.  It  was  found 
t'latthe  hemolytic-  sensibilizing  substance  when  introduced  into  the  peritoneum  was 
rapidly  ay)sorbed.  It  was  located  chiefly  in  the  organs  in  which  the  destruction  of 
the  red  l)lood  corpuscles  normally  takes  place,  especially  in  the  spleen.  Some  of  the 
substance  was  found  in  the  kidney  and  liver  but'the  largest  quantities  were  found  in 
the  spleen.  As  a  result  of  the  accumulation  of  the  cytases  in  the  spleen  this  organ 
becomes  the  seat  of  an  active  and  intense  phagocytosis  of  the  red  lilood  corpuscles. 
The  blood  plasma  is  deprived  of  its  hemoglobin  and  contains  a  quantity  of  the  cytase. 
A  portion  of  the  red  blood  corpuscles  which  float  in  the  plasma  fix  the  cytase,  but 
the  larger  i)art  of  it  remains  free.  Immediately  after  introducing  cytase  into  the 
peritoneal  cavity  it  comes  in  contact  with  the  leucocytes  in  the  peritoneal  lym])h 
and  tlie  red  blood  corpuscles  which  are  in  this  lymjih  or  which  are  set  free  by  the 
hemorrhage  line  to  iujection.  A  jiortion  of  the  cytase  is  immediately  fixed  by  the 
leucocytes  and  red  l)lood  corpuscles  but  the  larger  part  remains  five. 

Concerning  infection  from  the  uninjured  conjunctival  sac,  K.  Hikota  {('nilb'. 
Jlakl.  II.  Par.,  1.  Abt.,  .!1  (1902),  No.  6,  Orig.,  pp.  225-240). — .V  general  discussion  i- 
given  of  the  i)ossibility  of  the  penetration  of  the  conjunctiva  by  micro-organisms. 
The  author  presents  a  review  of  the  literature  of  the  subject  and  a  discussi(  m  ( if 
results  obtained  by  numerous  experiments  on  various  experimental  animals  with 
different  pathogenic  organisms.  The  organisms  were  in  each  case  placed  in  the  con- 
junctival sac  in  a  careful  manner  so  as  not  to  injure  the  conjunctiva  in  any  way.  In 
experiments  with  anthrax  bacillus  it  was  found  that  9  out  of  10  white  mice  showed 
no  local  alteration  of  the  conjunctiva  and  only  (jue  l)ecame  infected  with  anthrax. 
The  same  results  were  obtained  with  white  rats.     In  guinea  pigs  and  rabbits  no 
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infection  occurred,  or  even  alteration  of  the  conjunctiva.  Anthrax  spores  were 
tei^ted  in  the  same  manner  on  white  mice,  guinea  pigs,  and  rabbits,  with  negative 
results  in  every  case.  The  organisms  of  mouse  septicfemia  produced  a  conjunctivitis 
and  death  after  9^  days,  in  4  out  of  6  white  mice  upon  which  the  experiments  were 
made.  In  rabbits  this  organism  caused  conjunctivitis  but  no  infection.  The 
organism  of  fowl  cholera  produced  infection  and  death  in  5  out  of  7  white  mice 
upon  which  experiments  were  made.  Experiments  on  white  rats  gave  negative 
results,  while  4  out  of  7  rabbits  became  infected.  Experiments  with  swine 
plague  bacillus  gave  negative  results  in  white  mice,  white  rats,  and  guinea  pigs. 
The  organism  of  pneumonia  caused  the  death  of  4  out  of  8  white  mice,  but  did  not 
affect  rats,  guinea  pigs,  or  rabbits.  The  author  concludes  from  these  experiments 
that  a  general  infection  may  be  produced  by  bringing  the  organisms  of  mouse  septi- 
caemia, fowl  cholera,  or  pneumonia  into  the  uninjured  conjunctiva  sac,  while  such 
infection  is  quite  doubtful  in  the  case  of  anthrax  bacillus.  In  further  experiments, 
in  which  the  lachrymal  canal  was  closed  or  destroyed,  no  infection  was  produced 
with  any  of  the  organisms  in  any  experimental  animals.  More  or  less  serious  con- 
junctivitis was  produced  in  many  cases,  but  the  infection  did  not  spread.  It  appears, 
therefore,  that  the  entrance  of  the  organism  into  the  general  system  takes  2>lace 
tlirough  the  lachrymal  canal  rather  than  through  the  conjunctiva. 

The  influence  of  the  lowest  temperatures  obtainable  with  liquid  air  upon 
the  virulence  of  pathogenic  bacteria,  C.  M.  Belli  {Centhl.  Ihild.  u.  Par.,  1.  AU., 
ol  (1902),  Xo.  8,  Or'uj.,  pp.  355-360). — The  author  conducted  exj)eriments  in  subject- 
ing various  pathogenic  bacteria  to  the  influence  of  low  temperatures  secured  by 
means  of  licjuid  air.  The  temperatures  obtained  by  this  means  were  as  low  as  —200°  C. 
It  was  found  that  a  temperature  of  —200°  C.  for  a  period  of  15  hours  had  no  influence 
upon  the  virulence  of  the  anthrax  bacilli.  Careful  counts  were  made  of  cultures 
subjected  to  these  low  temperatures  and  it  was  found  that  a  number  of  the  less  resist- 
ant bacteria  in  each  culture  were  killed  by  the  cold;  inoculation  experiments,  how- 
ever, showed  that  the  cultures  as  a  whole  remained  virulent. 

Modifications  in  blood  and  serum  preserved  in  an  aseptic  manner,  ■M. 
DoYox  and  A.  3Iorel  {Compt.  Rend.  Acad.  Sci.  Paris,  134  {1902),  No.  10,  pp.  G21~ 
623). — It  was  found  by  the  authors  that  in  the  blood  of  normal  dogs  and  horses 
selected  and  preserved  in  an  aseptic  manner  at  a  temperature  of  37°  C.  the  ether 
extract  and  the  combined  fatty  acids  diminished  in  quantity.  This  diminution  of 
the  ethers  in  the  blood  is  not  accompanied  with  an  increase  in  the  acid  of  the  blood; 
it  takes  place  only  in  the  presence  of  oxygen  and  is  intimately  connected  with  the 
red  blood  corpuscles. 

Immunity  and  protective  inoculation,  A.  T.  Kinsley  {Indiistrkdist,  28  {1902), 
No.  28,  pp.  417-422). — A  popular  discussion  of  the  general  subject  of  immunity  with 
special  reference  to  the  prevention  of  blackleg,  anthrax,  hog  cholera,  and  swine 
plague. 

Experiments  in  the  transmission  of  leprosy  to  animals,  Y.  Tashiro  {Centhl. 
Bakt.  V.  Pit'.,  1.  Ab(.,  31  {^.902),  No.  7,  Orlg.,  pp.  276-278)  .—In  the  experiments 
undertaken  bj'  the  author,  rabbits  and  guinea  pigs  were  used  as  experimental  ani- 
mals. The  tissue  from  leprous  patients  was  used  for  making  interperitoneal  or 
hypodermic  inoculations.  It  was  found  that  the  bacillus  maintained  itself  for  a  con- 
siderable time  in  the  tissue  of  the  inoculated  animals,  but  was  ultimately  disinte- 
grated so  that  no  permanent  infection  resulted.  It  is  believed,  therefore,  that  the 
transmission  of  leprosy  to  animals  is  absolutely  impossible. 

Morphology  and  experimental  researches  on  the  trypanosoma  of  nagana 
or  tsetse-fly  disease,  A.  Laveran  and  F.  Mesxil  {Ann.  Inst.  Pasteur,  16  {1902), 
No.  1,  pp.  1-55,  figs.  9). — A  general  historical  account  of  this  disease  is  given  with 
numerous  references  to  the  literature  on  the  subject.     The  disease  affects  a  large 
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number  of  mammals  l)eli;iriging  to  different  families,  including  the  majority  of  domes- 
ticated animals.  Man  and  birds  are  entirely  immune  to  the  disease.  The  habits 
and  anatomy  of  the  tsetse  fly  ( Glossina  morsitans)  are  described,  with  special  refer- 
ence to  the  manner  of  infection  in  which  this  insect  acts  as  agent.  The  authors  car- 
ried on  numerous  inoculation  experiments  with  the  trypanosoma  of  this  disease  on 
different  exjierimental  animals,  including  rats,  mice,  guinea  pigs,  rabbits,  and  dogs. 
It  was  found  that  when  fresh  blood  containing  trypanosoma  was  injected  into  the 
subcutaneous  connected  tissue,  the  organisms  usually  appeared  in  the  blood  in  from 
36  to  48  hours.  Mice  which  were  inoculated  in  the  body  cavity  with  virulent  blood 
diluted  in  5  times  its  volume  of  physiological  salt  solution  showed  signs  of  infection 
after  2  days  and  died  at  the  end  of  5  days.  Virulent  blood  carefully  collected  and 
preserved  in  glass  vessels  in  contact  with  the  air  retained  its  virulence  for  at  least  3 
days.  In  exi:»eriinents  to  determine  the  influence  of  cold  upon  the  trypanosoma  it 
was  found  that  this  organism  could  not  ])e  preserved  so  long  in  a  refrigerator  as 
T.  lewld.  The  organism  retained  its  virulence  no  longer  in  an  ice  chest  than  at  the 
temperature  of  the  room.  "When  the  organism  was  subjected  for  3  hours  to  a  tempera- 
ture of  40°  C,  or  for  1  liour  and  20  minutes  at  a  temperature  of  42°  C,  the  virulence 
was  destroyed.  Detailed  notes  are  given  on  the  morphology  of  T.  hrucei;  its  appear- 
ance in  fresh  blood  and  in  stained  preparations,  the  mode  of  multiplication,  and  its 
agglutination  are  discussed.  The  organism  was  differentiated  from  other  closer 
related  species  of  the  same  genus.  This  species  became  agglutinated  in  from  J  to  1 
hour  in  l)lood  which  was  drawn  directlv  from  the  heart.  A  detailed  account  is  given 
of  the  course  and  symptoms  of  the  tsetse-fly  disease  in  the  various  species  of  mam- 
mals which  are  susceptible  to  this  disease.  The  characteristics  of  other  diseases 
caused  by  other  species  of  trypanosoma  are  discussed  for  the  purpose  of  distinguish- 
ing them  from  the  tsetse-fly  disease.  The  related  diseases  are  surra,  mal  de  caderas, 
and  dourine. 

The  tsetse-fly  disease,  A.  Theiler  {Schiveiz.  Arch.  Tierh.,  43  {1901),  Nos.  3,  pp. 
91-112;  4,  pp-  133-162). — The  greater  part  of  this  article  is  occupied  with  a  critical 
discussion  of  the  literature  relating  to  this  subject.  Attention  is  called  to  the  dith- 
culties  of  demonstrating  the  presence  of  the  blood  parasite  in  the  blood  of  affected 
animals.  The  blood  parasite  outside  of  the  animal  body  lives  for  periods  of  different 
lengths,  depending  on  the  medium  in  which  it  is  cultivated.  In  defibrinated  steril- 
ized blood  the  organism  was  maintained  in  a  living  condition  for  8  days.  In  some 
instances  the  blood  parasite  is  present  in  such  small  numbers  that  the  investigator 
may  fail  to  find  a  single  example,  in  making  tests  for  this  purpose.  Where  large 
quantities  of  blood  are  examined,  however,  a  few  parasites  will  be  found  in  all  cases 
of  the  disease.  The  period  of  incubation  of  the  disease  varies  in  different  species  of 
animals.  In  horses  the  minimum  was  3  days  and  in  one  case  the  period  was  12  days. 
The  duration  of  the  disease  in  horses  varied  in  the  author's  experiments  from  4  to  22 
days.  During  the  progress  of  tsetse-fly  disease  a  progressive  ana?mia  is  observed. 
The  number  of  red  blood  corpuscles  per  cubic  millimeter  diminished  in  one  case  from 
5,500,000  to  2,500,000.  In  sheep  the  course  of  the  disease  occupied  from  26  to  48 
days.  The  author  was  unable  to  demonstrate  the  presence  of  trypanosoma  in  the 
))lood  of  infected  sheep  or  goats.  The  blood  parasite  was  most  easily  demonstrated 
in  the  dog.  The  jjarasites  were  readily  seen  on  the  second  day  after  the  appearance 
of  the  disease.  The  clinical  symptoms  are  described  and  attention  is  especially 
called  to  those  symptoms  which  differentiate  the  tsetse-fly  disease  from  other  similar 
diseases.  No  medicinal  treatment  has  proved  successful.  The  author  tried  exper- 
iments with  cjuinin,  by  way  of  the  mouth  and  subcutaneously,  and  with  arsenic  l)y 
way  of  the  mouth,  without  good  results. 

The  action  of  human  serum  on  the  trypanosoma  of  the  tsetse-fly  disease, 
A.  Laver.-vn  {(.'ompt.  Rend.  Acad.  8ci.  Paris,  134  {190-2),  No.  13,  jjp-  735-739). — Dur- 
ing the  author's  researches  on  the  subject  of  the  treatment  of  tsetse-fly  disease, 
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liuman  serum  was  injected  into  diseased  animals,  with  the  result  that  the  blood  para- 
site always  disappeared.  This  result  was  considered  somewhat  surprising  from  the 
fact  that  the  serum  of  animals  which  enjoy  a  natural  immunity  against  a  given  dis- 
ease is  not  ordinarily  effective  in  the  treatment  of  this  disease.  The  experiments 
were  repeated  many  times  on  rats  and  mice,  and  the  results  were  always  the  same. 
The  trypanosoma  of  tsetse-fly  disease  when  injected  into  these  animals  increases 
lajtidly  in  numbers  until  the  death  of  the  animals  takes  place.  A  dose  of  0.5  cc, 
however,  of  human  blood  was  suthcient  to  cause  the  parasites  to  disappear  and  the 
disappearance  was  more  rapid  and  certain  if  the  dose  was  increased  to  1  or  2  cc. 
While  injections  of  human  serum  thus  appeared  to  have  a  remarkable  curative  effect, 
its  preventive  action  was  not  very  striking. 

Report  on  the  surra  disease  of  cattle  and  horses  in  the  Protectorate  of 
Togo,  Schilling  ( Centbl  Bakt.  v.  Par.,  1.  Abi.,  31  {1902),  No.  10,  Orig.,  pp.  452-459).— 
The  author  presents  the  results  of  his  investigations  on  surra  among  horses  and  cattle. 
A  considerable  number  of  cases  were  observed  and  notes  were  made  on  the  symptoms 
of  the  disease  and  on  the  pathological  lesions.  It  was  found  that  while  the  trypano- 
soma might  be  absent  in  many  instances  from  the  blood  of  the  general  circulation 
after  death,  the  parasites  were  always  present  in  large  numbers  in  the  red  bone  mar- 
row. The  author  believes,  therefore,  that  the  anaemic  condition  which  is  a  prominent 
symptom  of  this  disease  is  not  due  so  much  to  an  attack  of  the  parasite  upon  the 
fully  developed  red  blood  corpuscles,  but  to  the  destruction  of  the  tissue  in  which 
the  supply  of  red  blood  corpuscles  is  renewed. 

Texas  fever,  Claude  and  Soulie  {Bui.  Agr.  Algerie  et  Tunisie,  8  {1002),  No.  3, 
pp.  65-73). — An  outbreak  of  this  disease  was  reported  as  occurring  in  a  dairy  herd  in 
Algeria,  during  which  10  out  of  the  35  cows  died.  The  symptoms  are  described  and 
an  account  is  given  of  a  number  of  post-mortem  examinations  which  were  conducted 
on  the  dead  animals.  A  microscopic  examination  of  the  blood  showed  conclusively 
that  the  disease  was  Texas  fever,  and  attention  is  called  to  the  interesting  fact  of  the 
coinparatively  large  mortality  during  a  cool  season. 

A  second  note  on  Texas  fever,  M.  Nicolle  and  Adil-Bey  {Ann.  Inst.  PuRteur, 
16  {1902),  No.  4,  pp.  291-293). — The  authors  continued  their  observations  on  the 
pathogenic  effects  of  the  organism  of  Texas  fever,  giving  special  attention  to  the  con- 
ditions found  in  the  liver,  kidneys,  and  spleen.  Sections  of  these  organs  were  studied 
under  a  microscope.  The  fixing  and  staining  methods  used  during  these  studies  are 
descTil)ed  in  detail. 

The  Queensland  redwater  immune  cattle  for  South  Africa  {Agr.  Jour.  Cape 
Good  Ilopje,  20  {1902) ,  No.  3,  pp.  184, 185) . — An  experiment  is  being  tried  in  Natal  in 
the  introduction  from  Australia  of  cattle  immune  to  Texas  fever.  If  the  animals 
prove  to  be  strictly  immune  to  the  disease,  it  is  suggested  that  further  extensive 
importations  will  proljably  be  made  from  Australia  and  from  North  and  South 
America. 

The  etiology  of  rinderpest,  Nicolle  and  Adil-Bey  {Compt.  Rend.  Acad.  fid. 
Paris,  134  {1902),  No.  5,  jyp.  321-324). — The  authors  made  numerous  experiments  for 
the  purpose  of  determining  the  relative  size  of  the  micro-organisms  of  rinderpest. 
It  was  found  possible  to  select  a  Berkefeld  filter  of  a  thickness  which  would  allow 
the  organisms  of  rinderpest  to  pass  through  and  would  not  permit  the  passage  of 
other  micro-organisms.  The  organisms  of  rinderpest,  as  well  as  of  other  diseases, 
may  frequently  be  contained  in  white  blood  corpuscles,  and  it  is  therefore  suggested 
that  in  order  to  make  the  microscojjic  examination  more  accurate  the  material  should 
be  first  triturated,  so  as  to  set  free  micro-organisms  which  may  have  been  contained 
in  the  leucocytes,  and  thus  make  possible  their  identification. 

Studies  on  rinderpest,  M.  Nicolle  and  Adil-Bey  {Ann.  Inst.  Pasteur,  16  {1902), 
No.  l,pp.  56-64). — The  authors  conducted  numerous  experiments  in  the  filtration  of 
rinderpest  virus  under  different  conditions  through  different  filters.     The  passage  of 
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virulent  organisms  through  filters  depends  on  the  diameter  of  the  pores  of  the  filter, 
the  thickness  of  the  walls,  and  the  surface  of  the  filter.  In  addition  to  the  factors  of 
the  problem  which  l)elong  to  the  filter,  the  size  of  the  organism,  the  nutrient  medium, 
the  temperature,  and  pressure  are  to  be  considered.  Experiments  were  made  in  fil- 
tering the  virus  of  rinderpest  through  a  thin  Berkefeld,  a  normal  Berkefeld,  and  a 
Chamberland  filter.  The  filtrate  which  was  obtained  from  a  thin  Berkefeld  filter 
proved  to  be  inactive,  of  vaccinating  power  or  virulent  according  to  the  conditions 
under  which  the  filtration  was  done.  The  filtrate  from  the  normal  Berkefeld  filter 
was  likewise  inactive,  of  vaccinating  power  or  infectious  according  to  circumstances, 
but  it  was  inactive  in  a  much  larger  lunnber  of  cases  than  the  filtrate  from  the  thin 
Berkefeld  filter.  The  filtrate  from  the  Chamberland  filter  was  for  the  most  part 
inactive,  rarely  it  had  vaccinating  power  or  was  virulent.  From  these  experiments 
the  authors  conclude  definitely  that  the  organism  of  rinderpest  may  pass  through 
filters,  but  that  the  extent  to  which  this  occurs  depends  on  a  number  of  conditions. 

Modifications  of  the  leucocytes  in  rinderpest,  Repik-Bey  {Ann.  Imt.  Pasteur, 
16  {1902),  Xo.  2,  pp.  163-168,  figs.  6). — An  increase  in  the  total  number  of  leuco- 
cytes is  frequently  observed  during  the  early  stages  of  the  disease,  but  this  is  fol- 
lowed by  a  diminution  in  the  number,  and  another  increase  subsequently.  The 
first  increase  in  numbers  takes  place  on  the  second  or  third  day,  when  there  may  be 
as  many  as  18,200  per  cubic  millimeter.  The  number  begins  to  decrease  on  the 
fourth  day,  the  minimum  is  reached  on  the  fifth  day,  or  occasionally  on  the  fourth, 
or  even  on  the  sixth  or  seventh.  The  lowest  number  observed  was  2,000  per  cubic 
millimeter.  The  mononuclear  leucocytes  did  not  participate  in  the  first  increase  in 
the  total  number  of  the  leucocytes.  In  half  of  the  cases  observed  the  number 
remained  lower  than  normal,  while  in  the  other  half  it  was  largely  increased.  The 
polynuclear  leucocytes  reached  a  maximum  during  the  first  increase  in  the  total 
number  of  leucocytes.  After  vaccination  with  bile  the  fluctuation  in  the  number  of 
leucocytes,  which  is  characteristic  of  infection,  disappears  to  a  large  extent.  In  ani- 
mals vaccinated  with  serum  followed  by  virus  a  temporary  hyperleucocytosis  was 
observed.  The  fluctuation  in  the  number  of  polynuclear  leucocytes  was  much  more 
irregular  than  in  the  mononuclear. 

A  contribution  to  the  tuberculosis  problem,  K.  Muller  {/Aschr.  Flrlf^ch.  u. 
Milchhyg.,  12(1902),  No.  5,  pp.  129-132). — The  author  described  in  detail  two  cases  of 
tuberculosis  in  butchers  who  exhibited  a  good  family  history  and  robust  health  and 
who  had  apparently  contracted  the  disease  in  cuts  and  scratches  while  working  with 
tuberculous  animals.  The  evidence  in  these  two  cases  for  the  transmission  of  bovine 
tuberculosis  to  man  is  considered  by  the  author  as  quite  conclusive. 

The  prevention  of  bovine  tuberculosis,  H.  R.\quet  {U Ing.  Agr.  GemUoux,  12 
{1902),  Xo.  8,  pp.  380-38S). — The  author  discusses  in  a  general  way  the  problems 
involved  in  the  reduction  of  tul)erculosis  of  cattle  and  especially  of  dairy  cows.  The 
means  recommended  for  controlling  this  disease  may  be  summarized  as  follows:  The 
widest  possible  publication  of  the  chief  facts  thus  far  established  regarding  the  nature 
and  spread  of  the  disease;  the  subordination  of  indemnities  paid  for  tuberculous 
animals  to  the  strict  enforcement  of  proper  regulations  for  preventing  contagion; 
the  compulsory  pasteurization  of  cream  and  other  milk  products  in  all  cooperative 
creameries;  the  compulsory  destruction  of  all  the  residues  of  centrifugal  separation 
of  cream,  by  means  of  strong  chemical  reagents;  and  frequent  inspection  of  dairies 
by  sanitary  officers. 

How  to  get  rid  of  tuberculosis  in  cattle,  W.  C.  Edwards  ( Wallaces'  Farmer, 
27  {1002),  No.  19,  p.  694).— A.  discussion  is  presented  of  the  problem  of  the  tuberculin 
test  from  a  practical  standpoint.  It  is  argued  that  much  opposition  has  been  aroused 
against  the  extensive  use  of  the  tuberculin  test,  from  the  fact  that  certain  veterina- 
rians at  first  advocated  the  wholesale  destruction  of  all  animals  which  reacted  to  the 
test.     Attention  is  again  called  to  the  fact  that  perfectly  sound  calves  may  be  raised 
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from  cows  badly  infected  with  tul)ercalosis,  and  it  is  contendeil  tliat  tuberculous 
cows  may  thus  be  protitahly  made  use  of,  and  should  therefore  not  be  destroyed  in 
a  wholesale  manner. 

Remarks  on  the  relations  of  human  and  bovine  tuberculosis,  C.  H.  Cattle 
{Brilislt  Mfil.  Jour.,  1902,  Xn.  2147,  pp.  44-'^-445). — The  author  gives  a  critical  review 
of  Koch's  arguments  against  the  liability  of  transmission  of  tuberculosis  from  animals 
to  man,  or  vice  versa,  and  also  of  the  arguments  opposed  to  Koch's  contentions.  The 
author  calls  attention  to  the  fact  that  physicians  and  veterinarians  appear  to  be  com- 
ing gradually  to  the  belief  that,  as  a  rule,  tuberculosis  arises  from  direct  infection  or 
from  case-to-case. 

Tuberculosis,  Liebner  {Fi'fhling'.^  Landii\  Ztg.,  .51  {1902),  No.  1,  pp.  1-.5). — This 
article,  like  many  others  which  have  appeared  since  the  publication  of  Koch's 
address  at  the  British  Congress  on  Tn])erculosis,  is  occupied  largely  with  presen- 
tation of  arguments  against  Koch's  position.  It  is  urged  that  the  possibility  of 
transmission  of  tuberculosis  from  animals  to  man  is  still  an  open  question,  and  that 
sanitary  efforts  to  prevent  the  use  of  the  meat  and  milk  of  tuberculous  animals 
should  be  continued.  Such  products  are  considered  harmful  in  aildition  to  the 
possibility  of  their  being  infectious. 

Tuberculosis  in  sheep,  A.  G.  R.  Foulertox  (Public  Health,  14  {1903),  Xo.  9,  pp. 
544,  54-5). — This  account  of  the  author's  article  is  an  abstract  made  from  the  article 
as  read  at  the  Pathological  Society  of  London,  April  15,  1902.  On  account  of  the 
rarity  of  tuberculosis  in  sheep  it  had  been  suggested  that  the  blood  of  these  animals 
might  possibly  contain  an  alexin  which  would  tend  to  produce  a  partial  immunity. 
Experiments  in  treating  tuberculous  guinea  pigs  with  subcutaneous  injections  of 
extracts  prepared  from  the  spleen  of  sheep  gave  negative  results,  and  it  is  believed, 
therefore,  that  sheep  are  not  really  immune,  but  owe  their  freedom  to  tuberculosis 
largely  to  circumstances  of  their  environment. 

Infection  of  swine  with  tuberculosis,  S.  Stewart  ( Twentieth  Century  Farmer, 
1902,  Xo.  74,  irp.  1,  2). — The  author  discusses  the  pathological  lesions  caused  by 
tuberculosis  in  hogs,  and  calls  attention  to  the  great  danger  of  infection  of  these  ani- 
mals from  eating  the  waste  from  slaughterhouses. 

A  case  of  tuberculosis  of  the  lung-s  in  TJrsus  malaianus,  K.  Geisenberg 
(Ceuthl.  Bait.  u.  Par.,  1.  Abt.,  31  {1902),  Xo.  6,  Orig.,  pp.  24S-230).—X  post-mortem 
examination  was  made  on  a  female  jVIalay  bear  Avhich  had  died  of  a  wasting  disease. 
The  various  pathological  conditions  found  in  the  different  organs  are  described  in 
detail.  Typical  miliary  tubercles  of  tuberculosis  and  giant  cells  were  found  in  vari- 
ous tissues.  The  tubercle  bacillus  was  found  in  such  pathologically  altered  tissues, 
but  no  experiments  were  made  to  determine  which  variety  of  the  bacillus  was 
present  in  the  tissue. 

Tuberculosis  in  cold-blooded  organisms,  H.  Herzog  {Ceiithl.  Bali.  n.  Par.,  1. 
Abt.,  31  {1902),  Xo.  3,  Orig.,  pp.  78-85,  fig>t.  2). — The  author  undertook  to  determine 
the  pathological  changes  which  are  produced  in  frogs  by  inoculation  with  the  tuber- 
culosis of  tish,  and  the  question  as  to  whether  the  organism  of  mammalian  tubercu- 
losis would  produce  pathological  changes  in  cold-blooded  animals.  Eight  frogs  were 
inoculated  with  the  tuberculosis  of  fish  and  were  kept  in  water  at  a  temperature  of 
15  to  16°  C.  In  another  experiment  2  frogs  were  similarly  inoculated  and  kept  in 
water  at  a  temperatu-re  of  22°  C.  In  6  of  the  experimental  frogs  no  changes  in  the 
organs  w-ere  visible  to  the  naked  eye  when  the  animals  were  killed.  In  the  other  4 
quite  extensive  changes  were  apparent;  tubercles  of  varying  size  appeared  in  various 
organs  and  ulcerous  perforations  of  the  skin  were  observed  in  a  few  cases.  In 
another  experiment  4  frogs  were  inoculated  with  the  organism  of  mammalian  tuber- 
culosis and  kept  at  the  ordinary  temperature  of  the  laboratory.  Three  of  the  frogs 
were  killed  after  16,  17,  and  24  days,  respectively;  the  other  frog  died  60  days  after 
inoculation.     Of  these  4  frogs,  2  exhibited  no  special  pathological  changes.     The 
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other  2  gave  evidences  of  infectiuu.  In  1  the  lymph  sac  contained  a  reddish  exuda- 
tion and  the  spleen  was  swollen.  In  the  other  the  liver  was  much  enlarged  and 
covered  with  numerous  minute  white  spots.  In  the  fourth  experiment  material  was 
taken  from  one  of  the  frogs  in  the  last-mentioned  experiment  and  was  inoculated 
into  2  frogs  and  1  guinea  pig.  The  frogs  were  kept  at  the  ordinary  temperature  of 
the  room.  Both  frogs  died,  one  4  days  and  the  other  15  days  after  infection.  The 
guinea  pig  was  killed  about  8  weeks  after  the  inoculation  and  a  post-mortem  exam- 
ination showed  that  it  had  not  become  infected. 

Observations  and  studies  on  a  disease  of  the  extremities  observed  in  young' 
cattle  in  South  America,  0.  Voges  (Ci'nthl.  Bal-t.  u.  Far.,  1.  Aht.,  SI  {190J),  Xo.  4, 
Orig.,  pp.  136-141). — A  report  was  made  on  a  disease  of  cattle  of  quite  wide  distri- 
bution in  South  America.  A  most  characteristic  symptom  is  a  striking  lameness  in 
one  leg,  the  lameness  being  due  to  an  inflammatory  swelling,  which  later  develops 
into  a  large  suppurative  abscess,  involving  a  considerable  portion  of  the  extremity. 
The  author  attempted  to  isolate  the  pathogenic  organism  from  the  pus  contained  in 
such  abscesses.  A  number  of  suspected  organisms  were  cultivated  and  inoculation 
experiments  were  made,  without  success  in  demonstrating  the  causal  relationship 
of  any  of  them  to  the  disease.  No  attempt  was  made  to  devise  a  serum  treatment 
since  it  was  found  that  a  much  less  expensive  remedy  might  be  used.  If  the  abscess 
is  thoroughly  opened  and  drained  a  prompt  recovery  takes  place  in  all  cases. 

Carcinoma  of  the  eye  in  cattle,  O.  Voges  {Centbl.  Bali.  u.  Far.,  1.  Aht.,  31 
[1903),  No.  4,  Orig.,  pp.  143-14o,fig.  1). — Brief  notes  on  the  symptoms  of  this  dis- 
ease, together  with  a  description  of  the  appearance  of  the  infection  to  the  naked  eye 
and  the  microscoj^ic  changes  produced  in  the  diseased  tissues.  The  disease  aiii3ears 
to  be  confined  to  pure-bred  cattle,  esi)ecially  to  the  Hereford. 

Study  of  sorghum  poisoning  in  cattle,  X.  Peters  {Nebraska  Sta.  Rpt.  1901,  pp. 
50-54)- — On  account  of  the  numerous  complaints  received  from  farmers  whose  stock 
had  been  poisoned  by  eating  sorghum,  the  author  made  a  special  effort  to  ascertain 
the  circumstances  surrounding  such  cases  and  to  observe  the  symptoms  and  study  the 
disease  more  carefully.  In  one  case  15  cattle  accidentally  broke  into  a  field  of  sor- 
ghum, where  they  remained  20  minutes;  3  of  these  cattle  became  sick  and  died  within  a 
few  hours.  Other  similar  cases  of  poisoning  from  sorghum  are  related.  An  experi- 
ment was  tried,  during  which  2  young  cattle  were  turned  into  a  sorghum  field.  Only  1 
of  the  animals  ate  any  appreciable  c^uantity  of  sorghum,  and  this  animal  was  so  badly 
affected  that  it  fell  to  the  ground  within  10  minutes  after  entering  the  field.  While 
in  a  recumbent  position  peculiar  twitchings  of  the  muscles  in  various  parts  of  the  body 
were  observed.  There  was  a  partial  paralysis  of  the  tongue  and  increased  salivation. 
The  animal  was  finally  killed  when  it  was  apparent  that  it  would  soon  die,  and  a 
post-mortem  examination  revealed  the  fact  that  it  had  eaten  1^  lbs.  of  sorghum 
leaves.  In  this  case,  as  well  as  in  11  other  post-mortems,  the  author  was  not  able  to 
observe  any  evidence  of  sorghum  leaves  having  become  adherent  upon  the  entrance 
of  the  trachea,  so  as  to  cause  strangulation.  In  the  cases  thus  far  mentioned,  poison-' 
ing  was  due  to  eating  standing  green  sorghum.  A  few  cases  are  reported  of  poisoning 
from  eating  sorghum  several  hours  after  it  was  cut.  It  is  recommended  that  one 
animal  be  turned  into  the  sorghum  field  first,  and  that  others  be  allowed  to  enter  if 
no  symptoms  of  poisoning  are  observed  in  the  first  one.  In  this  way  serious  cases 
of  poisoning  may  l)e  avoided  to  a  great  extent. 

A  study  of  the  enzyms  of  green  sorghum,  H.  B.  Slade  {Nebraska  Sta.  Fpt. 
1901,  pp.  55-62). — The  author  worked  in  connection  with  A.  T.  Peters  in  an  investi- 
gation of  the  cause  of  sorghum  poisoning  (see  above).  Analyses  were  made  of  stalks 
of  sorghum  about  2  ft.  high,  in  a  vigorous  growing  condition.  Extracts  were  obtained 
from  such  material,  both  in  water  and  in  a  solution  of  common  salt,  which  exercised 
more  or  less  action  upon  starch.  The  action  thus  produced  varied  to  a  considerable 
extent,  according  to  the  part  of  the  jilant  from  which  the  extract  was  obtained  and 
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aci-onlinir  to  the  method  by  which  it  was  extracted.  AVith  guaiac  and  peroxid  of 
hydrogen  the  extracts  yielded  a  bhie  coloration.  Analyses  made  by  the  author 
indicated  the  presence  of  a  number  of  enzyms  in  green  sorghum,  among  which  men- 
tion is  made  of  diastase,  glucase,  catalase,  and  oxydase.  The  enzj'ms  thus  far  found 
do  not  appear  to  be  the  source  of  the  poisonous  product  and  the  study  is  to  be  pur- 
sued further. 

A  poisonous  plant — the  common  horsetail  (Equisetum  arvense),  F.  A.  Rich 
and  L.  R.  Joxes  (  Vermont  Sta.  Bui.  95,  pp.  1S.3-19£,  Jig^.  2). — The  poisoning  of  horses 
from  eating  common  horsetail  has  been  observed  for  several  years  in  Vermont. 
Within  the  past  five  years  41  cases  have  been  treated.  The  authors  made  a  special 
investigation  of  the  matter  and  conducted  feeding  experiments  for  the  jjurpose  of 
determining  more  accurateh'  the  symptoms  and  effective  methods  of  treatment.  A 
description  of  the  plant  is  given.  While  the  plant  seems  qui^e  fre(]uently  to  affect 
horses,  no  cases  of  poisoning  from  it  are  known  in  cattle;  in  fact,  there  appears  to  he 
evidence  that  dairy  cows  may  eat  it  without  harm.  Two  feeding  experiments  were 
carried  oiit,  involving  5  horses.  The  horses  were  old  and  not  as  susceptible  as  young 
horses  to  the  poison  contained  in  the  plant.  The  symptoms  appear  gradually.  At 
first,  there  is  emaciation  to  be  observed;  in  from  2  to  5  weeks  the  horse  begins  to  lose 
control  of  its  muscles  and  staggers,  or  ma}'  fall.  Animals  may  eat  after  they  have 
fallen  and  are  unable  to  rise.  The  temperature  is  subnormal  during  the  first  stages 
of  the  disease,  and  the  mucous  membi-anes  of  the  mouth,  nose,  and  eyes  become  pale. 
Horses  fed  grain  resist  the  action  of  the  i^oison  much  longer  than  those  which  do  not 
receive  grain.  No  evidence  was  obtained  that  the  green  plant  ever  caused  poisoning — 
apparently  the  plant  causes  trouble  only  when  present  in  hay.  The  treatment  rec- 
ommended by  the  authors  consists  in  the  administration  of  Barbados  aloes  and 
ginger,  followed  In-  raw  linseed  oil  and  nux  vomica,  in  the  grain  feed  3  times  a  day. 

Experiments  -with  malarial  catarrhal  fever  of  sheep,  Spreull  {Agr.  Jour. 
Cape  Good  Hope,  20  {1902),  Nos.  8,  pjp.  469-477;  9,  pp.  5.50-5.^^)  .—Malarial  catarrhal 
fever  is  a  noncontagious  but  readily  inoculable  disease  of  sheep.  The  period  of  incu- 
bation is  about  3  days  and  the  beginning  of  the  disease  is  marked  by  a  condition  of 
high  fever.  A  blood  parasite  which  affects  the  red  blood  corpuscles  has  been  observed 
in  cases  of  this  disease.  The  mucous  membrane  of  the  mouth  and  lips  turns  blue  and 
numerous  sores  appear  in  the  mouth  and  on  the  tongue.  The  pure-bred  Merino 
appears  to  be  most  susceptil)le,  especially  when  young.  The  author  undertook  an 
extensive  series  of  experiments  in  inoculation  with  the  serum,  bile,  and  pulp  of  the 
spleen  of  diseased  animals.  It  was  found  that  partial  immunity  might  thus  be  pro- 
duced and  that  it  might  l>e  fortified  by  subsequent  injections  of  virulent  blood, 
beginning  with  small  doses.  Experiments  with  rabbits  indicated  that  the  symptoms 
of  the  disease  might  be  produced  in  these  animals  by  inoculation  with  virulent  blood. 
Mild  forms  of  the  disease  were  also  produced  in  goats,  but  they  are  apparently  more 
resistant  than  sheep.  In  the  inoculation  experiments  only  4  out  of  80  sheep  died  of 
the  disease.     Similar  experinients  were  made  in  the  field  with  very  good  success. 

Reindeer  plag-ue  and  the  pathogenic  bacillus  of  this  disease,  A.  M.  Bergman 
[Ztschr.  Thiermed.,  5  {1901),  Xos.  4,  pp-  241-283;  5-6,  pp.  326-337,  ph.  3,  figs.  8).— In 
the  years  1896  and  1897  a  serious  outbreak  of  this  disease  occurred  in  Lapland.  The 
outbreak  was  investigated  l)y  Prof.  Lundgren  and  the  i^athological  material  ol)tained 
from  this  investigation  was  submitted  to  the  author  for  further  study.  A  detailed 
<lescription  is  given  of  the  pathogenic  organism  and  notes  presented  on  its  growth 
and  Vjehavior  on  a  large  variety  of  nutrient  media.  The  clinical  sj^mptoms  and  patho- 
logical anatomy  of  the  disease  are  described.  Reindeer  plague  resembles  to  some 
extent  blackleg,  malignant  oedema,  and  braxy.  The  author  gives  the  special  char- 
acteristics of  the  reindeer  plague  by  which  it  may  be  distinguished  from  the  diseases 
which  it  resembles.  An  extended  series  of  inoculation  experiments  were  made  on 
other  animals,  and  the  results  of  these  experiments  are  discussed  in  considerable 
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detail.  The  reindeer  iy  the  only  animal  in  which  a  natural  infection  of  the  disease  is 
known  to  have  occurred.  By  artificial  inoculation,  however,  the  disease  may  be 
readih'  transmitted  to  sheep,  guinea  pigs,  white  mice,  pigeons,  and  sparrows.  The 
disease  can  be  produced  by  inoculation  also  in  cattle,  cats,  and  frogs.  Eabbits,  dogs, 
hogs,  and  chickens  aj^pear  to  be  completely  immune.  It  is  considered  that  if  sheep 
were  allowed  to  range  in  the  localities  where  outbreaks  of  the  disease  occur  among 
reindeer  they  would  also  become  infected.  In  sheep  inoculated  with  the  disease  the 
author  succeeded  in  bringing  about  a  recovery  Ijy  hypodermic  injections  of  weak 
solution  of  lysol.  A  vaccine  was  obtained  which  had  the  jwwer  of  rendering  sheep 
immune,  but  no  experiments  were  made  to  determine  the  effectiveness  of  vaccine  in 
reindeers. 

Normal  serum  in  hog-  cholera,  S.  Saltykow  {Ann.  Inst.  Pasteur,  16  {1902),  No.  1, 
pp.  94-96). — Voges,  as  the  result  of  his  experiments,  claimed  that  0. 1  cc.  of  the  normal 
serum  of  guinea  pig  when  injected  subcutaneously  in  another  guinea  pig,  protected 
the  latter  against  infection  from  an  injection  at  the  same  point  of  a  dose  1,000 
times  the  fatal  size,  from  a  culture  of  the  hog  cholera  bacillus.  The  author  tested 
these  conclusions  by  means  of  experiments  along  the  same  line.  The  virulence  of 
the  culture  obtained  directly  from  hogs  hifected  with  hog  cholera  was  augmented  by 
passing  through  several  guinea  pigs.  It  was  found  that  the  fatal  hypodermic  injec- 
tion was  at  least  200  times  greater  than  the  fatal  peritoneal  dose.  The  influence  of 
normal  serum  of  guinea  pigs  was  found  in  the  author's  experiments  to  be  practically 
nil.     P^xperimental  animals  died  as  soon  or  sooner  after  injection  than  check  animals. 

The  problem  of  the  differential  diagnosis  of  glanders,  B.  S.  Teofimov  {Arch. 
Vet.  Naiik,  St.  Petersburg,  32  {1902),  No.  2,  pp.  134-152). — Experiments  were  made 
for  the  purpose  of  determining  the  relative  accuracy  of  different  methods  recom- 
mended for  diagnosing  cases  of  glanders.  For  this  2)urpose  6  glanderous  horses  were 
tested  with  mallein  and  the  blood  was  used  for  making  cultures  and  for  direct  inoc- 
ulation of  guinea  pigs.  As  the  result  of  these  studies  it  was  found  that  the  glanders 
bacillus  was  not  always  present  in  the  blood  of  horses  affected  with  this  disease. 
Even  in  cases  where  the  lymphatic  glands  and  various  internal  organs  are  exten- 
sively affected  by  glanders,  it  may  be  impossible  to  demonstrate  the  presence  of  tlie 
glanders  bacillus  in  the  blood,  either  by  making  inoculations  of  fresh  blood  in  guinea 
pigs  or  l)y  using  the  l)l()od  in  cultures. 

The  diseases  of  the  horse  which  are  grouped  together  under  influenza, 
DiECKERHOFF  {Ztsclir.  Veterbiark.,  14  {1903),  No.  1,  pp.  IS). — Of  the  various  diseases 
which  have  been  included  under  the  name  influenza,  the  author  recognizes  and  gives 
a  differential  diagnosis  for  the  following:  Contagious  pneumonia,  distemper  of 
horses,  scalma,  acute  infectious  laryngeal  catarrh,  infectious  inflammation  of  the 
pharynx,  and  epizootic  cough. 

Pneumonia  of  horses,  Iwersen  {Ztschr.  Veterinark.,  14  {1902),  No.  4,  pp-  162- 
165). — The  author  attempted  to  answer  the  question  whether  a  quarantine  period  of 
6  weeks  was  sufficient  in  preventing  the  spread  of  this  disease.  It  was  found  that 
in  one  instance  an  outbreak  of  the  disease  occurred  among  horses  4  months  after 
bringing  them  into  quarantine.  Experiments  indicated,  however,  that  immediate 
isolation  of  the  first  case  and  scrupulous  disinfection  of  the  pi-emises  are  effective  in 
preventing  the  further  spread  of  the  disease. 

Experiments  in  the  artiflcial  transmission  of  pneumonia  of  horses,  C.  Tkoe.s- 
TER  {Ztschr.  Veterindrk.,  14  {1902),  No.  4.  pp.  159-162).— The  author  attempted  to 
determine  whether  the  organisms  and  virus  of  this  disease  were  contained  in  the 
excretion  from  the  kidneys.  Experiments  were  instituted  during  which  small  quan- 
tities of  the  urine  of  diseased  animals  was  fed  to  colts  upon  their  other  food.  In  all 
cases  an  elevation  of  temperature  took  place,  but  the  animals  recovered  within  a  few 
days.  It  appears  from  these  experiments  that  the  virus  of  the  disease  may  1)e 
excreted  by  the  kidneys. 

The  present  status  of  investigation  concerning  the  South  African  horse 
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disease,  Kaesewurm  [Zti^rhr.  Veierindrk.,  U  {1902),  Nos.  I,p2:).  S-18;  2,  iyp.63-71).— 
Tliis  disease,  whit-h  is  also  known  as  horse  sickness  and  Paardenziekte,  was  described 
in  1881  as  a  peculiar  outbreak  of  anthrax.  Later  investigations  led  to  the  discovery 
of  a  blood  parasite  similar  to  that  of  malarial  and  Texas  fever  of  cattle.  The  author 
discusses  in  a  critical  manner  the  literature  relating  to  the  method  of  infection,  clin- 
ical symi)toms,  diagnosis  during  life,  the  anatomical  alterations,  and  prophylactic 
treatment  ])y  means  of  serum  injections. 

An  epizootic  of  herpes,  Christiam  {Ztxfhr.  Veten'nark.,  14  {1902),  Ko.  3,  jip. 
101-108). — The  autlior  discusses  an  unusually  severe  outbreak  of  this  disease  which 
occurred  in  several  localities  during  the  season  of  1900.  In  the  majority  of  cases  the 
disease  was  confined  to  isolated  parts  of  the  skin.  In  7  horses,  however,  the  eruption 
rapidly  spread  over  the  whole  body.  In  treating  these  cases  it  was  found  that  cor- 
rosive sublimate  dissolved  in  water  was  not  very  satisfactory.  Better  results  were 
obtained  from  the  use  of  soapsuds.  It  is  recommended  that  in  treating  this  disease 
care  should  be  exercised  not  to  apply  too  drastic  remedies,  which  may  render  it  diffi- 
cult to  determine  l)y  inspection  when  the  cause  of  the  disease  has  been  removed. 

Internal  treatment  of  morbus  maculosus  with  10  per  cent  iodin-vasogen, 
Stratbe  (Ztschr.  ]'et<'rimlrk-.,  14  (1902),  Xo.  2,  pp.  71-73). — In  a  serious  case  of  this 
disease,  which  would  i)robably  have  resulted  fatally,  the  author  decided  to  use  the 
iodin  preparation  known  as  iodin-vasogen.  A  10  per  cent  solution  was  employed 
and  15  gm.  was  administered  along  with  oats  each  day  for  4  days,  making  a  total  f)f 
60  gin.  The  temperature  of  the  animal  fell  and  the  petechial  spots  disappeared.  It 
is  believed  by  the  author  that  this  substance  furnishes  a  valuable  remedy  for  morbus 
maculosus. 

Antistreptococcic  serum  for  contagious  coryza  and  morbus  maculosus, 
Maier  (Ztschr.  Vetermiirk.,  14  (1902),  Xo.  3,  pp.  112-117). — An  antistreptococcic  serum 
having  been  prepared  in  the  Pasteur  laboratory  in  Stuttgart  and  placed  upon  the 
market,  the  author  tested  the  action  of  this  remedy  in  the  treatment  of  contagious 
coryza  and  morljus  maculosus.  In  treating  the  former  disease  it  was  found  that  the 
serum  was  not  inactive,  but  the  experiments  showed  that  in  severe  cases  it  was  not 
very  effective.  In  treating  morbus  maculosus,  however,  the  results  were  more  satis- 
factory, and  it  is  believed  that  as  soon  as  the  remedy  can  be  manufactured  more 
cheaply  it  will  come  into  more  general  use. 

Common  parasites  of  domestic  animals,  L.  L.  Lewis  ( Oklahomd,  Stu.  Bui.  33, 
pp.  24,  Jigs.  11). — This  bulletin  contains  a  popular  account  of  the  habits,  appearance, 
and  means  of  combating  a  number  of  animal  parasites  which  commonly  attack  domes- 
ticated animals.  The  species  upon  which  s]iecial  notes  are  given  include  botflj% 
stomach  worms  of  cattle  and  sheep,  round  worm  of  hogs,  thorn-headed  worm,  short- 
nosed  and  long-nosed  ox  louse,  biting  louse  of  cattle,  hog  louse,  cattle  tick,  screw 
worm,  hen  flea,  horn  fly,  biting  louse  of  horses  and  mules,  sucking  horse  louse,  ox 
botfly,  and  mange  mites  of  sheep,  cattle,  and  horses.  The  remedies  usually  applied 
in  combating  these  parasites  are  recommended  in  the  bulletin.  In  tests  with  creolin, 
zenoleum,  and  other  coal-tar  disinfectants,  it  was  found  that  hog  lice  could  not  Ije 
killed  with  less  than  a  2i  per  cent  solution.  In  dipping  experiments  a  1  per  cent 
solution  of  these  coal-tar  preparations  was  found  to  be  of  little  or  no  avail.  Kero- 
sene emulsion,  when  made  in  the  proportion  of  \  lb.  hard  soap  and  2  gal.  kerosene 
to  1  gal.  of  water,  proved  to  be  a  very  effective  remedy.  In  combating  horn  fly,  good 
results  are  reported  from  the  use  of  a  mixture  of  creolin,  fish  oil,  and  ke^'osene,  and 
from  a  mixture  of  ])ulverized  resin,  soap  shavings,  water,  fish  oil,  oil  of  tar,  and 
kerosene. 

Intravenous  injections  of  corrosive  sublimate,  A.  Serafixi  {MunicJt:  J.  Leli- 
mann,  1902,  pp.  16;  reprinted  from  Mihichen.  Med.  Wchschr.,  1902,  No.  16). — The  author 
discusses  in  a  critical  manner  the  experiments  which  have  thus  far  been  conducted 
in  the  use  of  corrosive  sublimate  Ijy  intravenous  injections.  Experiments  were  made 
on  rabbits  which  had  previously  been  infected  with  anthrax.      It  was  found  that 
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intravenous  injections  of  corvosive  sublimate  had  no  effect  on  the  development  of  the 
disease  or  the  multijalication  of  the  organisms  in  case  of  injections  varying  in  size 
from  1  to  5  mg.,  and  varying  in  proportion  to  the  total  weight  of  the  blood  from 
1: 150,000  to  1: 130,000.  It  is  believed,  therefore,  that  this  method  of  treatment  can 
not  be  adopted  with  expectation  of  success  in  other  animal  or  human  diseases. 

Farm  management  of  g-erm  diseases,  J.  J.  Repp  {Breeders'  Gaz.,  41  {1903), 
Nos.  7,  pp.  309,  310;  8,  jip.  364,  365). — The  author  gives  a  popular  discussion  of  the 
various  methods  by  which  the  different  infectious  diseases  may  be  transmitted  from 
one  locality  to  another,  and  outlines  practical  remedies  which  may  be  applied  in 
preventing  the  transmission  or  in  disinfecting  premises  after  the  occurrence  of 
contagious  diseases.  * 

AGRICULTURAL   ENGINEERING. 

Sanitary  engineering;  a  practical  manual  of  town  drainage  and  sewage 
and  refuse  disposal,  F.  Wood  {London:  Charles  Griffin  &  Co.,  Ltd.;  Philadelphia: 
J.  B.  Lippincott  Co.,  1903,  pp.  304,  figs.  181). — In  this  book  the  attempt  is  made  to  deal 
with  the  principles  of  the  subject  "  in  a  comprehensive,  concise,  and  easily  intelligible 
form, ' '  with  a  view  to  meeting  the  needs  of ' '  sanitary  authorities,  engineers,  inspectors, 
architects,  contractors,  and  students."  In  addition  to  a  brief  introduction,  the  book 
contains  chapters  on  hydraulics;  formulpe  for  velocity  of  water  in  pipes;  earth  pres- 
sure and  retaining  walls;  power;  house  drainage;  land  drainage;  sewers,  separate 
system  (for  sewage  and  rainwater);  sewage  pumping;  sewer  ventilation;  drainage 
areas;  sewers,  manholes,  lampholes,  etc.;  trade  refuse  and  river  pollution;  sewage 
disposal;  bacteriolysis  (bacteriological  purification  of  sewage);  sludge  disposal;  con- 
struction, materials,  and  cleansing  of  sewers;  refuse  disposal;  and  chimneys  and 
foundations.  The  subjects  of  refuse  destruction  and  refuse  destroyercs  receive 
special  attention.  "Two  chapters  are  specially  devoted  to  the  study  of  sewage  dis- 
posal, and  most  of  the  well-known  systems  are  briefly  and  sufficiently  described 
to  give  a  fair  idea  of  the  methods  of  working  them.  A  chapter  has  been  allotted  to 
bacteriolysis,  which  is  more  fully  and  amply  discussed  owing  to  the  special  imjjor- 
tance  which  has  been  attached  to  it  in  recent  years,  and  to  the  large  amount  of  data 
available." 

Irrigation  farming,  L.  'M.  Wilcox  {New  York:  Orange  Judd  Co.,  1902,  rev.  and 
enl.  ed.,  pp.  494, pi.  l,fig><.  113). — The  first  edition  of  this  book  appeared  in  1895. 
The  revision  and  enlargement  in  the  present  edition  consists  mainly  of  the  addition 
of  the  following  sections:  Addition  of  silt,  manure  on  irrigated  soil,  the  Newsom 
system  of  water  supply,  the  drop-head,  silting  of  reservoirs,  the  arc  stave  flume, 
advantage  of  large  heads,  the  Stokes  measuring  gate,  a  simple  method  of  measuring 
water,  importance  of  grading,  the  dammer,  a  caution  against  erosion,  the  depth  of 
soaking,  the  contour  system,  wheat  by  subirrigation,  rhubarb,  roses,  cultivation,  the 
plowsole,  nuts,  foreign  gi-apes,  cranberries,  Turkestan  alfalfa,  grain  with  alfalfa, 
alfalfa  in  rotation,  the  alfalfa  sandwich,  capacity  of  windmills  and  reservoirs,  battle- 
ax  windmills,  the  merry-go-round,  the  propeller  pump,  hot-air  engines,  pumping 
from  quicksand,  the  A^an  Horn  tap  gate,  simple  grade  levels,  a  ditch  cleaner,  a 
tandem  hitcher,  manure  vat,  the  corrugated  roller,  and  irrigation  hardpan.  New 
chapters  are  added  on  the  following  subjects:  Seepage  and  drainage,  electricity  in 
irrigation,  irrigation  in  humid  climates,  and  winter  irrigation.  There  has  l)een  no 
correction  of  the  scientific  inaccuracies  so  conspicuous  in  the  earlier  edition  (E.  S. 
K.,  7,  p.  431). 

Irrigation  in  humid  climates,  C.  S.  Phelps  {Massachusetts  State  Bd.  Agr.  Rpt. 
1901,  pp.  398-415). — This  article  discusses  the  importance  of  irrigation  to  the  New 
England  farmer,  gives  instances  of  successful  irrigation,  makes  suggestions  regarding 
means  of  making  water  available  (rams,  windmills,  steam  power),  and  describes 
methods  of  applying  water. 
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Irrigation  {Ej>t.  Registrar- Gen.  on  Agr.  and  Pastoral  Statls.  [Qtieensland],  1901, 
pp.  16-18). — Statistics  are  given  of  the  area  irrigated,  the  source  of  the  water 
supply  and  the  means  of  utiHzing  it,  and  the  crops  grown  under  irrigation. 

Reclaiming  the  arid  Southwest,  E.  ]\I.  Barker  {Forum,  33  {1902),  No.  3,  pp. 
3H3-371). — A  genera]  review  of  the  more  important  physical  characteristics  of  this 
region  and  of  the  progress  made  in  its  development  under  irrigation. 

The  prevention  of  the  pollution  of  streams  by  modern  methods  of  selvage 
treatment,  L.  P.  Kixxkttt  {Science,  n.  srr.,  16  {1902),  No.  396,  pp.  161-171). 

Influence  of  height  of  wheel  on  the  draft  of  farm  wagons,  T.  I.  Mairs  (Jf/.s- 
sijiiri  Sta.  Bid.  .52,  jij>.  143-16.5,  figs.  8). — This  Inilletin  reports  the  results  of  a  number 
of  tests  of  the  draft  of  wagons,  equipped  with  Avheels  of  different  height,  on  macadam, 
gravel,  and  dirt  roads  in  all  conditions,  and  on  meadows,  pastures,  cultivated  fields, 
stubble  land,  etc.  The  draft  was  measured  by  means  of  a  Giddings  self-recording 
dynamometer,  the  net  load  in  every  case  being  the  same,  namely,  2,000  lbs.  Three 
sets  of  wheels  of  different  heights,  all  with  6  in.  tires,  were  used  as  follows:  Stand- 
ard, front  wheels  44  in.,  rear  wheels  55  in.;  medium,  front  wheels  36  in.,  rear  wheels 
40  in.;  low,  front  wheels  24  in.,  rear  wheels  28  in.  The  results  obtained  were  in 
brief  as  follows : 

"For  the  same  load,  wagons  with  wheels  of  standard  height  drew  lighter  than 
those  with  lower  wheels. 

"  The  difference  in  favor  of  the  standard  wheels  was  greater  on  road  surfaces  in 
bad  condition  than  on  good  road  surfaces. 

"  Low  wheels  cut  deeper  ruts  than  those  of  standard  height. 

"The  vibration  of  the  tongue  is  greater  in  wagons  with  low  wheels. 

"For  most  purposes  wagons  with  low  wheels  are  more  convenient  than  those  of 
standard  height. 

' '  Wagons  with  broad  tires  and  wheels  of  standard  height  are  cumbersome  and 
require  much  room  in  turning. 

"Diminishing  the  height  of  wheel  to  from  30  to  36  in.  in  front  and  40  to  44  in.  in 
the  rear  did  not  increase  the  draft  in  as  great  proportion  as  it  increased  the  conven- 
ience of  loading  and  unloading  the  ordinary  farm  freight. 

"Diminishing  the  height  of  wheels  below  30  in.  front  and  40  in.  rear,  increased 
the  draft  in  greater  proportion  than  it  gained  in  convenience. 

"On  good  roads,  increasing  the  length  of  rear  axle  so  that  the  front  and  rear 
wheels  will  run  in  different  tracks  to  avoid  cutting  ruts,  did  not  increase  the  draft, 

"On  sod,  cultivated  ground,  and  bad  roads,  wagons  with  the  rear  axle  longer  than 
the  front  one,  drew  heavier  than  one  having  both  axles  of  the  same  length. 

"Wagons  with  the  rear  axle  longer  than  front  one  require  wider  gateways  and 
more  careful  drivers,  and  are  on  the  whole  very  inconvenient  and  not  to  be  recom- 
mended for  farm  use. 

"The  best  form  of  farm  wagon  is  one  with  axles  of  equal  length,  Ijroad  tires,  and 
wheels  30  to  36  in.  high  in  front  and  40  to  44  in.  behind." 

Agromotive,  E.  DELiCiXv  {Jour.  Agr.  Prat.,  n.  ser.,  4  {1902),  No.  32,  pip.  180-182, 
fig.  1). — Under  this  name  a  form  of  farm  traction  engine  is  described. 

Refrigerating  machines,  H.  d'Axchald  {Jour.  Agr.  Prat.,  n.  ser.,  4  {1902),  No. 
36,  pp.  316-318,  figs.  5). — A  number  of  machines  are  described. 

The  ventilation  of  stalls,  R.  Preuss  {Deut.  Landw.  Presse,  29  {1902),  No.  72,  p. 
592,  fig.  1). 

MISCELLANEOUS. 

Report  of  California  Station,  1899-1901  {California  Sta.  Ept.  1899-1901,  pt.  1, 
pp.  144). — This  includes  the  organization  list  of  the  station;  financial  statements  for 
the  fiscal  years  1899-1901;  a  review  of  the  work  of  the  station  during  the  three  years 
by  the  director  and  of  the  sulistations  by  C.  H.  Shinn;  a  report  on  farmers'  institutes 
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by  E.  J.  Wickson,  numerous  articles  noted  elsewhere,  brief  abstracts  of  several  bul- 
letins of  the  station,  and  a  reprint  of  Bulletin  130  on  Preservation  of  Unfermented 
Grape  Must  (E.  S.  R.,  12,  p.  794). 

Thirteenth.  Annual  Report  of  Delaware  Station,  1901  {Delaware  Sta.  Rpt. 
1901,  pp.  21S) . — This  includes  a  financial  statement  for  the  fiscal  year  ended  June  30, 
1901,  the  organization  list,  and  rejiorts  of  the  agriculturist,  mycologist,  chemist,  hor- 
ticulturist, entomologist,  and  meteorologist,  noted  elsewhere. 

Biennial  Report  of  Iowa  Station,  1900-1901  {Iowa  State  Col.  Agr.  Rpt.  1900- 
1901,  pp.  14-~0,  54-oS,  84). — An  account  of  the  work  of  the  station  during  the  year 
and  financial  statements  for  the  fiscal  years  ended  June  30,  1900  and  1901. 

Ninth  Annual  Report  of  Minnesota  Station,  1901  {Minnesota  Sta.  Rpt.  1901, 
pp.  XXII ^  366). — This  contains  the  organization  list  of  the  station,  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1901,  a  report  of  tl  director  reviewing 
at  some  length  the  work  of  the  different  divisions  of  the  station  and  of  the  experi- 
mental farms,  and  reprints  of  Bulletins  69-72  of  the  station  on  the  following  subjects: 
Bugs  injurious  to  our  cultivated  plants  (E.  S.  R.,  13,  p.  66),  influence  of  wheat  farm- 
ing upon  soil  fertility  (E.  S.  R.,  13,  p.  546),  investigation  in  milk  production  (E.  S. 
R.,  13,  p.  683),  the  forest  garden  (E.  S.  R.,  13,  p.  1053),  and  fruits  and  shrubs  (E.  S. 
R.,  13,  p.  1048). 

Fifteenth  Annual  Report  of  Nebraska  Station,  1901  {Nebraska  Sta.  Rpt. 
1901,  pj).  62). — This  includes  the  organization  list,  a  rejiort  of  the  director  on  the 
work  of  the  station  during  the  year,  a  financial  statement  for  the  fiscal  year  ended 
June  30,  1901,  an  article  on  Some  Forage  Plants  for  Summer  Feed,  already  noted 
(E.  S.  R.,  13,  p.  176),  and  several  articles  a])stracted  elsewhere. 

Agricultural  experiment  stations  in  foreign  countries,  A.  C.  True  and  D.  J. 
Crosby  (T,  S.  I)ept.  Agr.,  Office  of  Experiment  Stations  Bui.  112,  pp.  230). — This  is  a 
list  of  the  agricultural  experiment  stations  and  other  institutions  in  foreign  countries, 
in  connection  with  which  investigations  relating  to  agriculture  are  conducted.  The 
information  regarding  each  is  given  under  the  following  headings:  Governing  board, 
station  staff,  origin,  equipment,  income,  and  lines  of  work.  A  general  review  of  the 
subject,  constituting  an  introduction  to  the  bulletin,  is  taken  mainly  from  an  editorial 
in  this  journal  (E.  S.  R.,  13,  p.  605). 

Our  foreign  trade  in  agricultural  products,  1892-1901,  F.  H.  Hitchcock 
{U.  S.  Dept.  Agr.,  Section  of  Foreign.  Markets,  BuJ.  27,  pp.  67). — The  following  table 
summarizes  some  of  the  statistics  given  in  the  bulletin: 

Value  of  impjorts  and  exports  of  the  United  States,  1892-1902. 


Year  ended  June  30 — 


Imports. 


Domestic  exports. 


Dollars. 

1892 ]  Sl!7, 402,  462 

1893 '  sm,  400, 922 

1894 6.^4, 994, 622 

1895 731 , 969, 965 

1896 779, 724, 674 


Annual  average, 
1892-1896 


772, 098, 529 


1897 764, 730, 412 

1898 61(;,  049, 654 

1899 :  697, 14,s,  4.s9 

1900 849, 941, 184 

1901 823, 172, 165 


Annual  average, 
1897-1901 


750, 208, 381 


Agricul- 
tural. 


Dollars. 
436, 697, 057 
425, 657, 448 
365, 160, 319 
373, 115, 985 
391,029,407 


398,332,043 


400,871,468 
314,291,796 
35.5,  .514, 881 
420,139,288 
391,931,051 


376, 549, 697 


Per 
cent  ag- 
ricul- 
tural. 


49.1 
55.8 
51.0 
50. 1' 


Total. 


Agricul- 
tural. 


Dollars.  Dollars. 

1,015,732,011  80:3,122,045 

831,030,785  621,201,671 

869,204,937  636,633,747 

793,  392, 599  558, 385, 861 

863,200.487  574,398,264 


51.6       874,-512,164   638,748,318 


52.4  1.032,007,603  689,7.5.5,193 

.51.0  1,210.291,913  8.59,018,946 

51.0  1,203,931,222  792,811,733 

49.4  1,370,763,571.  844,616,530 

47.6  1,460,462,806  9.51,628,331 


50.2:  1,255,491,423:  827,566,14'; 


Per 
cent  ag- 
ricul- 
tural. 


79.1 
74.8 
73.2 
70.4 
66.5 


Excess  of 
agricultur- 
al exports 
over  agri- 
cultural 
imports. 


Dollars. 
366, 424, 988 
195,  .544,  223 
271,473,428 
185, 269, 876 
183, 368, 857 


73.0  240,416,275 


66.8  288,883.725 
71.0   .544,727,1.50 

65.9  437,296,8.52 
61.6:  424,477,242 
65. 2j  559,697,280 


65.9   451,016.450 
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The  leading  agricultural  imports  during  1901,  mentioned  in  the  order  of  tlieir 
importance,  were  nugar,  coffee,  hides  and  skins,  silk,  vegetable  libers,  fruits  and  nuts, 
tobacco,  Avool,  and  tea,  and  the  leading  agricultural  exports  were  cotton,  wheat,  corn, 
wheat  flour,  lard,  cattle,  bacon,  fresh  beef,  leaf  tobacco,  ham,  oil  cake  and  oil-cake 
meal,  and  cotton-seed  oil. 

Agricultural  imports  of  the  United  Kingdom,  1896-1900,  F.  H.  Hitchcock 
(  r.  ,S.  Dcpt.  Agr.,  Sedio)i  of  Foreign  Morkctx  l>al.  JH,  pp.  ^27). — Statistical  tables  are 
given  showing  the  kinds,  values,  and  quantities  of  the  agricultural  imports  from  the 
different  countries  of  supply  for  each  of  the  5  years  1896-1900.  The  total  value  of  the 
agricultural  imports  in  1900  was  $1,578,000,000,  or  62  per  cent  of  the  entire  import 
trade  of  the  United  Kingdom.  The  United  States  supplied  about  33  per  cent  of  the 
agricultural  produce. 

Suggestions  to  pioneer  farmers  in  Alaska,  C.  C.  Georgeson  {Alaska  Sta.  Bui. 
1,  pp.  Jo,  pis.  7). — This  bulletin  discusses  clearing  and  draining  land  under  Alaskan 
conditions,  ijoints  out  liriefly  the  value  of  oxen  as  work  animals,  and  gives  directions 
for  the  construction  of  a  log  silo.  The  sterility  of  new  ground  in  Alaska,  to  which 
attention  has  been  called  in  former  publications  (E.  S.  R.,  13,  p.  125),  is  again  discussed, 
and  methods  of  bringing  these  soils  to  a  satisfactory  state  of  fertility  are  recommended. 

Agricultural  monograph  of  the  Polder  region  of  Belgium  {Monographie 
agrlcole  de  la  region  desFolders.  Brussels:  Ministrn  of  . igriculture,  1902,  lyp.  VI -\-  85). — 
The  region  discussed  in  this  monograph  is  a  zone  10  to  15  kilometers  wide,  running 
parallel  with  the  coast  from  Furnes  to  Knocke.  As  in  previous  monographs  of  this 
series  (E.  S.  R.,  13,  pp.  723,  799),  the  subjects  discussed  are  climate  and  soil  (see 
p.  230),  agricultural  operations  (plant  and  animal  production  and  agricultural  man- 
ufacturing industries),  permanent  improvements,  and  the  agricultural  regime. 

Teaching  agriculture  in  Germany,  II,  J.  Vaxdervaekex  {Bui.  Agr.  \_Brussels'], 
18  { 1002) ,  No.  2,  pp.  IGO-l'jS). — A  brief  sunnnary  of  the  different  kinds  of  schools  and 
methods  of  teaching  agriculture  in  Germany. 

Teaching  agriculture  in  Austria,  J.  Vaxdervaeren  {Bui.  Agr.  [/>ri(.«(V.s],  18 
{1902),  Ko.  2,  pp.  199-213). — A  summary  of  methods  and  courses  in  agriculture  in 
Austria. 

Practical  agriculture,  C.  C.  James  {Xew  York:  D.  Appleton  A  Co.,  1902,  pp.203, 
fgs.  90). — This  book,  the  American  edition  of  Avhich  is  edited  by  John  Craig,  dis- 
cusses the  plant,  the  soil,  the  most  common  and  important  field  and  garden  crops, 
the  orchard,  the  vineyard,  stock  raising  and  dairying,  and  presents  a  chapter  each 
on  bees,  birds,  forestry,  roads,  and  the  rural  home. 

Practical  manual  for  the  farmer,  L.  Beuret  and  R.  Bkunet  {Manuel prcdique  de 
ragriculleur.  Paris:  L.  Mulo,  1901,  pp.  640-^-36,  figs.  115). — This  book  is  divided  into 
3  parts,  the  first  being  devoted  to  meteorology,  soils,  fertilizers,  drainage,  irrigation, 
cultivation,  and  machinery;  the  second  to  cereals,  industrial  plants,  viticulture, 
meadows,  forage  crops,  horticulture,  sylviculture,  insects,  and  plant  diseases,  and  the 
third  to  stock  raising,  wine,  cider,  beer,  and  resin  making,  silkworm  culture,  bee- 
keeping, and  other  industries. 
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Colorado  Collec4E  and  Station'. — E.  D.  Ball,  assistant  in  zoology  and  entomology, 
has  accepted  the  professorship  of  biology  at  the  Utah  College,  and  has  entered  ui^on 
his  new  work.  Amos  Jones,  assistant  professor  of  irrigation  engineering,  has  accepted 
a  position  in  the  U.  S.  Geological  Survey.  The  college  and  station  are  planning 
numerous  improvements.  A  reservoir  with  an  area  of  50  acres  and  an  inlet  ditch  for 
conducting  storm  water  from  an  extensive  watershed  have  been  under  construction 
during  the  year.  A  building  for  a  central  heating  plant  is  in  course  of  construction. 
This  building  will  also  be  used  for  a  department  of  electrical  engineering.  A  build- 
ing for  the  department  of  irrigation  engineering  and  to  contain  the  offices  of  the 
station  is  planned.  This  is  to  cost  about  SHO.OOO.  An  appropriation  from  the  legis- 
lature will  be  asked  for  this  purpose. 

Delaware  College  and  Station. — C.  O.  Houghton,  an  assistant  in  the  entomo- 
logical department  of  Cornell  University,  has  been  elected  zoologist  and  entomologist 
in  the  college  and  entomologist  to  the  station,  vice  E.  D.  Sanderson,  who,  as  pre- 
viously noted,  has  gone  to  Texas. 

^Michigan  College  and  Statiox. — Dr.  R.  C.  Kedzie,  who  had  ])een  connected 
with  the  college  for  nearly  forty  years  and  with  the  station  ever  since  its  establish- 
ment, died  November  7,  after  a  short  illness.  A  brief  account  of  his  services  to  agri- 
culture will  be  given  in  the  next  numl)er. 

OkectON  ColleCtE  and  Station. — The  new  Agricultural  Hall  was  de<licated  with 
appropriate  ceremonies  October  15.  It  is  a  handsome  building  of  three  and  a  half 
stories,  costing  something  over.  $40,000.  It  is  125  by  85  ft.  and  provides  35,000 
scjuare  feet  of  floor  space.  On  the  first  floor  are  the  live-stock  judging  room,  40  ft. 
square,  and  the  dairy  department.  The  latter  includes  a  main  workroom  24  by  44 
ft.,  provided  with  modern  apparatus  for  the  manufacture  of  butter  and  cheese,  a 
testing  laljoratory  24  by  40  ft.,  which  will  also  be  equipped  for  jiasteurizing  in  the 
near  future,  two  commodious  cheese-curing  rooms,  class  room,  office,  boiler  and 
engine  room,  etc.  The  second  floor  has  a  large  hall  to  be  used  as  an  assembly  room 
for  conventions  and  for  special  lectures  to  students  in  agriculture.  The  office  of  the 
station  director,  fireproof  vault  for  records,  a  spacious  class  room  for  general  agricul- 
ture, and  laboratories  for  soil  physics  and  bacteriology  are  also  located  on  this  floor. 
A  special  bacteriological  laboratory  for  station  work  is  provided.  The  departments 
of  horticulture,  entomology,  and  botany  are  located  on  the  third  floor.  Here  pro- 
vision is  made  for  both  the  instruction  and  experimental  work,  there  being  a  num- 
ber of  separate  rooms  for  the  station  laboratories  and  collections.  The  entire  south 
wing  of  the  building,  including  the  three  stories,  is  devoted  to  ehemistrj'.  Here 
also  special  provision  has  been  made  for  the  station  work,  with  separate  storage 
rooms,  laboratories,  balance  rooms,  dark  room,  office  of  the  station  chemist,  etc. 
The  upper  floor  will  be  used  as  a  general  museum.  The  building  will  add  greatly 
to  the  facilities  of  the  institution  for  instruction  in  agriculture  and  for  the  work  of 
the  experiment  station  whose  departments  were  previously  somewhat  scattered. 
306 


NOTES.  307 

Pexxsylvaxia  College  and  Station. — C.  A.  Browne,  jr.,  first  assistant  chemist, 
lias  resigned  to  accept  a  position  at  the  Louisiana  Sugar  Station.  It  is  expected  that 
liis  time  will  be  quite  largely  occupied  in  the  chemical  investigatif;>n  of  problems 
connected  with  the  manufacture  of  sugar  from  cane.  C.  W.  Norris,  assistant 
chemist,  has  resigned  to  accept  a  position  with  a  fertilizer  firm  in  Philadelphia. 
The  foundation  has  been  completed  for  an  assembly  hall,  the  gift  of  Mr.  and  Mrs. 
Chas.  M.  Schwab.  The  original  amount  of  the  gift  has  been  increased  to  $140,000. 
Tlie  building  will  be  a  handsome  structure  of  Roman  brick  with  light  terra-cotta 
trimmings,  and  will  serve  as  a  chapel  and  general  assembly  hall.  Plans  are  being 
drawn  for  the  new  Carnegie  library,  for  which  §100,000  was  donated  to  the  college 
last  commencement.  Some  minor  alterations  are  being  made  in  the  respiration 
calorimeter,  which  were  suggested  by  the  experience  with  the  apparatus  last  winter. 
An  electric  motor  will  be  substituted  for  the  gasoline  one  for  operating  the  pumps,  the 
gasoline  engine  not  having  been  found  suflSciently  regular  and  reliable  in  its  work 
for  such  delicate  experiments.  It  is  planned  to  carry  on  a  series  of  experiments 
with  the  respiration  calorimeter  the  coming  winter,  using  steers  as  subjects. 

Wiscoxsix  College  Statiox. — John  C.  Brown  has  been  appointed  instructor  in 
agricultural  chemistry  in  the  college  and  assistant  chemist  of  the  station. 

IT.  S.  Depart.mext  of  Agriculture. — The  total  number  of  officers  and  employees 
of  different  grades  in  the  Department  has  more  than  doubled  in  the  last  ten  years. 
The  number  on  July  1,  1893,  was  1,870,  and  on  July  1,  1902,  3,789,  showing  an 
increase  of  1,919.  The  number  of  scientific  workers  and  their  assistants  in  the 
Department  (including  the  Weather  Bureau  observers  and  meat  inspectors)  was 
2,081  on  July  first  last,  and  the  number  of  executive  officers  and  administrative 
assistants  1,708,  making  the  total  number  of  employees  3,789. 

The  Bureau  of  Plant  Industry  has  consti'ucted  a  liarn  at  the  Arlington  Experimental 
Farm.  The  building  is  of  brick,  40  by  100  ft.  and  two  stories  high,  Avith  a  large  attic 
or  loft.  It  contains  rooms  for  the  storage  of  crops,  seeds  and  machinery,  a  root  cellar, 
stalls  for  a  number  of  horses,  a  photographic  laboratory,  and  office  rooms.  Such  a 
structure  has  been  much  needed  and  will  greatly  facilitate  the  Department's  work  on 
this  farm.     The  cost  was  about  $4,000. 

A  seed  building  60  by  100  ft.,  and  two  stories  high  has  just  been  completed  which 
will  provide  offices  and  workrooms  for  the  seed  and  plant  introduction,  storage  for 
the  special  seeds,  paint  and  carpenter  shops  for  the  Bureau  of  Plant  Industry,  etc. 
This  building  was  jirovided  fur  in  the  last  appropriation  act,  which  allowed  the  use 
of  $10,000  out  of  the  fund  for  seeds  for  the  erection  of  a  warehouse  for  the  seed  handled 
by  the  Department. 

Several  new  greenhouses  and  a  large  potting  shed  have  been  erected,  and  a  new 
central  heating  plant  for  the  greenhouses  and  offices  in  the  vicinity  has  been  installed. 
This  plant  will  take  the  place  of  13  separate  heaters,  which  were  put  in  from  time 
to  time  as  the  greenhouses  were  extended. 

^Iiscellaxeous. — The  Seventh  International  Congress  of  Agriculture  will  convene 
in  Rome  in  the  spring  of  1903.  The  exact  dates  will  be  given  out  later  with  the  pro- 
gramme. The  congress  will  be  divided  into  the  following  sections:  Rural  economy, 
agricultui-al  education,  agronomy,  animal  husbandry,  agricultural  engineering,  special 
crops  and  their  corresponding  industries,  vegetable  pathology,  forestry,  pisciculture, 
and  viticulture  and  enology.  To  become  a  member  of  the  congress  it  is  necessary 
to  make  application  to  the  Commission  of  Organization,  Via  Poll  53,  Rome,  before 
January  31, 1903,  and  to  remit  a  membership  fee  of  20  francs.  It  is  also  desired  that 
applit'ants  state  what  particular  section  of  the  congress  they  wish  to  attend.  Persons 
desiring  to  present  papers  are  requested  to  send  them  to  the  Commission  of  Organ- 
ization before  December  15,  1902.     The  languages  to  be  used  at  the  congress  are 
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Italian,  French,  German,  and  English,  and  the  proceedings  are  to  be  published  in 
Italian  and  Frencli. 

The  German  Experiment  Station  for  the  Leather  Industry  gives  a  report  of  its  work 
for  1901  in  a  recent  number  of  ChemiJcer  Zeitung  (26  (1902),  No.  77,  p.  899).  This 
station  is  located  at  Freiberg,  Saxony,  and  is  under  the  directorship  of  Dr.  Johannes 
Paessler.  The  present  report  is  its  fourth,  and  shows  that  there  has  been  a  steady 
growth  each  year  in  the  amount  of  analytical  work  called  for.  This  consists  of 
examination  of  raw  materials  and  finished  jiroducts,  tannin  extracts  and  prepara- 
tions, fats  and  oils,  waters,  etc.  In  addition  a  number  of  investigations  were  carried 
on  upon  different  phases  of  the  leather  industry.  Work  was  done  for  private  indi- 
viduals and  for  the  German  army  and  navy  officials,  and  expert  advice  was  furnished 
to  a  number  of  tanneries  and  similar  establishments. 

The  work  of  the  agricultural  department  in  the  Hampton  Normal  and  Agricul- 
tural Institute  is  being  considerably  broadened.  The  introduction  recently  of  agri- 
culture into  all  the  courses  of  the  institute  has  increased  the  work  of  the  agricul- 
tural department,  so  that  the  employment  of  two  assistants  to  Prof.  C.  L.  Goodrich 
has  been  necessary.  George  Hosford,  a  graduate  of  Cornell  in  the  class  of  1902,  has 
been  put  in  charge  of  the  horticultural  work,  and  R.  E.  Eastman,  a  graduate  of  Kan- 
sas Agricultural  College,  who  has  recently  taken  a  master's  degree  at  Cornell,  has 
been  put  in  charge  of  the  landscape  gardening  work.  This  work  during  the  coming 
year  will  be  quite  important,  owing  to  the  fact  that  many  of  the  institute  buildings 
are  to  be  moved,  servers  are  to  be  put  in,  and  the  walks  and  drives  laid  out  to  con- 
form with  the  new  scheme.  In  dairy  work  the  institute  is  making  considerable 
progress.  A  large  herd  of  grade  Holsteins  is  maintained;  also  a  herd  of  ordinary 
cows.  Accommodations  for  these  animals  are  at  present  inadequate,  but  a  modern 
dairy  barn,  about  170  ft.  long  by  40  ft.  wide,  is  now  being  constructed.  On  one  side 
of  the  main  structure  a  small  wing  contains  two  rooms  for  straining  and  cooling 
milk  and  keeping  records,  while  on  the  opposite  side  is  a  wing  for  storing  feed  in 
small  quantities.  It  is  thought  inadvisable  to  store  large  quantities  of  forage  in 
connection  with  the  dairy  barn,  so  another  building  will  be  erected  for  this  pur- 
pose. The  nature-study  bureau  of  the  institute  has  begun  the  publication  of  leaflets 
for  farmers.  Two  series  of  these  leaflets  are  published,  one  on  agriculture,  the  other 
on  animal  industry. 

The  National  Farm  School  at  Doylestowu,  Pa.,  which  entered  upon  the  year  with 
a  new  director  and  nearly  entirely  new  teaching  force,  is  in  a  prosperous  condition. 
The  school  has  about  40  students,  20  of  whom  are  freshmen.  A  quite  large  i)Oultry 
department  has  been  added,  with  I.  B.  Gage,  a  graduate  of  the  Rhode  Island 
Poultry  School,  in  charge.  A  piggery  and  sheep  shed  are  being  erected  and  arrange- 
ments provided  for  the  proper  care  of  the  manure.  A  number  of  minor  alterations 
are  being  made  in  other  buildings  to  better  suit  them  to  their  purpose,  and  it  is 
hoped  later  to  erect  a  small  dormitory,  which  is  much  needed.  The  present  director 
of  the  school  is  Dr.  J.  II.  Washl)urn,  formerly  of  Rhode  Island.  The  agriculturist 
is  L.  J.  Shepard,  who  was  previously  connected  with  the  Maine  College  and  Station, 
and  the  horticulturist  is  W.  B.  Madison,  a  graduate  of  the  Rhode  Island  College. 

According  to  a  recent  press  bulletin  from  the  University  of  Illinois  several  counties 
in  that  State  are  organizing  young  people's  clubs  to  cooperate  during  the  coming 
year  with  the  experiment  station  and  college  of  agricultui-e  of  the  University  of 
Illinois  in  various  lines  of  experimental  work.  Clubs  have  been  organized  in  Scott, 
Winnebago,  McHenry,  La  Salle,  Sangamon,  McLean,  McCoupin,  and  other  counties. 
At  present  the  young  people  comprising  the  membership  in  these  clubs  are  engaged 
in  the  experimental  work  of  testing  seed  corn  and  in  growing  corn  or  flowers  in  com- 
petition for  special  premiums  to  be  offered  at  their  institutes  next  winter.  The 
results  of  the  tests  are  recorded  on  prepared  blanks  and  sent  to  the  college  of  agri- 
culture, where  they  are  tabulated. 
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Another  landmark  of  a  pioneer  agricultural  institution  is  gone.  His 
name  is  associated  with  the  development  of  agricultural  science  as 
well  as  of  agricultural  education,  for  he  was  one  of  the  pioneers  in 
experimental  work  for  agriculture  in  this  countrv.  His  long  life  of 
unusual  activity  and  usefulness  closed,  after  a  brief  illness,  November 
7,  and  it  only  remains  to  record  a  few  of  the  public  services  and  per- 
sonal chai'acteristics  of  Dr.  RoVjert  C.  Kedzie. 

Doctor  Kedzie  was  born  of  Scotch  parents  at  Delhi,  New  York,  in 
1823.  His  family  moved  to  Michigan  when  he  was  3  years  old  and 
settled  in  Lenawee  County.  He  entered  Oberlin  College  at  the  age  of 
17  and  graduated  with  the  degree  of  B.  A.  six  years  later.  After 
teaching  two  years  he  entered  Michigan  State  University,  from  which 
he  graduated  with  the  first  medical  class  in  1851.  He  practiced  med- 
cine  until  1861,  when  he  entered  the  army  and  served  as  surgeon 
for  two  years.  Resigning  from  that  serAice  he  was  appointed  to  the 
chair  of  chemistry  at  the  Michigan  Agricultural  College  in  1863.  At 
that  time  the  institution  was  in  a  somewhat  disorganized  state,  and  its 
future  existence  was  threatened.  He  threw  his  whole  thought  and 
energy  into  the  task  of  shaping  its  policies  and  establishing  it  on  an 
enduring  basis;  and  from  that  day  until  his  death  he  was  one  of  the  lead- 
ing spirits  and  strongest  personalities  at  the  institution.  His  influence 
for  the  college  and  for  agricultural  education  was  exerted  in  the  councils 
of  the  institution,  in  the  State  legislature,  where  h(^  represented  his 
county,  in  the  farmers'  institute,  and  through  the  public  press.  He 
was  strong  in  his  belief  in  agricultural  education,  and  his  zeal  for  the 
cause  never  wavered. 

His  death  closed  a  period  of  nearly  lU  years  of  continuous  teaching, 
during  which  time  every  class  that  passed  through  the  institution 
received  an  important  part  of  its  instruction  in  chemistry  at  his  hands. 
As  a  teacher  he  was  clear  and  forceful,  with  an  extraordinary  power 
of  carrying  conviction,  thorough  to  a  degree,  and  uncompromising 
in  his  demands  upon  his  students.  It  is  perhaps  in  this  capacity  that 
his  greatest  strength  lay  and  his  strongest  influence  was  exerted. 
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Doctor  Kedzie's  experiniontal  work  for  agriculture  was  not  distin- 
guished l»y  profound  and  exhaustive  investigation,  ))ut  was  largely  of 
the  practical  pioneer  sort  which  has  been  so  useful  in  improving  agri- 
cultural conditions  and  practice,  and  so  imixn-tant  in  preparing  the  way 
for  succeeding  work.  Upon  going  to  the  college  he  took  up  the  stud}' 
of  the  muck  lands  and  the  value  of  composts  of  muck  with  animal 
manures  and  night  soil  for  grass  lands,  corn,  and  potatoes.  In  1S()6 
some  expei'iments  were  made  on  the  relation  of  the  volatile  constituents 
of  animal  manures  to  vegetable  growth;  and  these  were  followed  by 
extended  experiments  to  determine  the  value  of  such  mineral  fertilizers 
as  wood  ashes,  lime,  land  plaster,  salt,  etc. ,  for  farm  crops.  Later  the 
soils  of  the  State  were  analyzed  and  their  agricultural  values  studied. 
He  early  perceived  the  dangers  of  soil  exhaustion  under  the  profligate 
system  of  farming  which  was  being  practiced,  and  sounded  the  note  of 
warning  to  conserve  its  fertility  by  rotation  and  by  returning  the 
manure  to  the  soil.  As  early  as  1863  he  began  an  elaborate- system  of 
meteorological  observations  at  the  college,  which  have  been  continued 
without  interruption  to  the  present  time. 

He  won  the  confidence  of  the  farmers  b}'  his  earnest  work  in  their 
behalf,  the  practical  character  of  it,  and  the  zeal  with  which  he  cham- 
pioned their  cause.  He  considered  his  work  outside  the  class  room  as 
belonging  to  the  public  that  supported  the  institution,  and  never  felt 
better  than  when  exposing  with  caustic  denunciation  the  impositions 
and  frauds  foisted  upon  the  public  by  unscrupulous  dealers.  He 
scented  the  battle  afar  oil',  and  went  into  it  with  viui  and  vigor  and  an 
incorruptible  honesty  that  overwhelmed  opposition.  Two  notable 
instances  of  this  were  his  crusade  against  unprincipled  lightning-rod 
agents,  and  against  the  producers  of  low-test  and  dangerous  illuminat- 
ing oils.  The  latter  campaign  resulted  in  the  passage  of  a  State  law 
establishing  the  flash-light  test,  and  the  emplojanent  of  "  Michigan 
test"  as  a  trade-mark  for  high  quality. 

The  Michigan  State  law  relative  to  the  control  of  the  sale  of  com- 
mercial fertilizers  was  instigated  by  Doctor  Kedzie,  as  were  also  laws 
for  the  protection  of  the  public  from  the  dangers  of  arsenical  poisons 
in  wall  paper,  dress  goods,  and  the  like.  Through  his  investigation  of 
the  chemical  composition,  baking  quality,  and  vesiculating  povver  of 
Clawson  wheat,  which  the  millers  of  the  State  persisted  in  grading 
below  its  proper  quality,  he  fought  and  won  a  battle  for  the  farmers 
of  the  State  which  resulted  in  adding  thousands  of  dollars  to  Michigan 
agriculture. 

The  development  of  the  sugar-beet  industry  in  Michigan  must  be 
credited  largely  to  Doctor  Kedzie,  He  imported  the  first  seed,  grew 
and  analyzed  the  first  beets,  was  directly  instrumental  in  the  building 
of  the  first  Michigan  factory,  and  was  one  of  the  strongest  champions 
of  the  industry. 
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Faniicr.s'  institutes  in  Micliig-an  also  owe  their  origin  to  the  initia- 
tive of  Doctor  Kedzie.  In  1S75  he  ottered  a  resolution  to  the  faeulty 
calling  for  the  appointment  of  a  committee  to  make  arrangements  for 
holding  agricultural  meetings  with  farmers,  in  which  members  of  the 
faculty,  the  State  hoard,  successful  farmers,  and  local  talent  should 
participate.  He  was  made  chairman  of  this  conunittee.  and  for  twenty 
years  was  one  of  the  most  popular,  forceful,  and  convincing  speakers 
at  these  meetings. 

The  change  in  Doctor  Kedzie's  career  from  medicine  to  agricultural 
chemistry  is  rather  remarkable  in  two  ways.  At  that  period  it  was 
not  customary  to  require  very  advanced  chemical  instruction  in  a 
medical  school,  and  Doctor  Kedzie  must  have  l)een  unusually  pro- 
ficient in  that  science  to  be  called  to  a  chair  of  chemistry  after  thirteen 
years  of  practice  as  a  physician  and  surgeon.  It  is  still  more  remark- 
able that  having  entered  upon  his  chemical  work  Avith  such  an  absorb- 
ing zeal,  he  retained  his  position  in  the  medical  profession.  This  is 
probably  due  to  his  connection  with  the  State  board  of  health,  of 
which  he  was  president  for  two  terms.  This  position  brought  him 
prominently  before  the  people  of  the  State  as  an  advocate  of  various 
sanitary  reforms,  and  he  did  not  relinquish  his  efforts  in  that  direction 
when  he  voluntarily  withdrew  from  the  board  in  1881.  He  was  hon- 
ored alike  by  the  medical  and  chemical  professions  by  election  to  the 
highest  offices  in  their  State  and  National  associations.  This  shows 
the  l)readth  and  genius  of  the  man,  and  the  broad  field  through  which 
his  influence  and  strong  personality  Avere  felt.  In  his  death  agricul- 
ture and  science  have  lost  an  effective  teacher,  and  his  college  one  of 
its  wisest  counselors. 

The  initial  numlji'rof  a  yearbook  of  the  Russian  experiment  stations 
and  similar  institutions  has  recently  been  received.  This  is  to  be  the 
organ  for  summarizing  the  work  of  the  various  institutions  for  the 
l)enetit  of  agriculture  in  Russia,  and  thus  bringing  together  the  hereto- 
fore scattered  reports  of  their  progress.  It  is  a  government  pul)lica- 
tion,  issued  by  the  Ministry  of  Agriculture  and  Imperial  Domains — 
Department  of  Agriculture,  and  will  hereafter  appear  aniuially.  The 
volume  contains  over  six  hundred  pages,  with  numerous  illustrations. 
The  plan  is  not  to  publish  detailed  papers,  but  rather  summaries  of 
all  the  work,  classified  by  subjects  and  also  on  a  geographical  basis. 
It  will  not,  therefore,  replace  the  present  special  reports  issued  ])y  the 
stations,  or  an)'  other  form  of  publication,  hut  will  better  ena])le  inves- 
tigators and  others  to  follow  the  work  of  the  Russian  stations  as  a  whole. 
The  widely  divergent  conditions  in  different  parts  of  the  Kmpire  as  to 
climate,  soil,  biological  aspects,  and  economic  status  are  thought  to 
make  a  geographical  ari'angement  the  more  useful.  For  example,  the 
work  at  the  institutions  in  the  northern  nonchernozem  region  of  Russia 
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is  brought  together  iu  two  chapters,  that  in  Western  ana  Southern 
Russia  is  discussed  in  two  others,  and  a  fifth  chapter  is  devoted  to  the 
work  of  the  stations  located  on  the  southern  boundary  of  European 
Russia. 

An  introductory  chapter  gives  a  general  iiistorical  review  of  agri- 
cultural experimentation  in  Russia,  an  account  of  its  present  scope, 
and  the  condition  of  the  experimental  institutions,  which  represent  a 
variety  of  grades.  According  to  this,  the  first  experiment  station  in 
Russia,  established  in  180-±,  was  in  the  nature  of  a  control  station,  con- 
nected with  the  Polytechnic  Institute  at  Riga.  The  second  was  a  sta- 
tion for  seed  selection,  connected  with  the  Imperial  Botanical  Garden 
in  St.  Petersburg,  and  established  in  1877;  and  the  third  was  an  experi- 
mental field  on  the  crown  lands  at  Petergrof,  near  Riga.  Of  recent 
years  the  number  of  stations  has  multiplied  quite  fast,  and  the  sup- 
port of  the  stations  given  by  the  govermiient  has  been  liberallv 
increased.  Three  new  crown  stations  were  established  last  year,  at 
Shatil,  Batischevo.  and  Valuiki.  The  list  of  stations  given  in  the 
volume  includes  IH  imperial  stations,  23  subsidized  institutions,  and  a 
large  number  of  special  stations  engaged  in  work  on  some  particular 
crop  or  animal.  The  work  at  many  of  the  institutions  is  quite  special- 
ized. Some,  for  instance,  are  studying  ii-rigation  primarily,  others 
viticulture,  Hax  culture,  tobacco  culture,  plant  l)reeding,  and  agricul- 
tural l>acteri()logv.  and  a  number  are  devoted  to  fish  culture  and  to 
sericulture. 

The  3'earbook  emphasizes  the  necessity  of  more  extensive  study  of 
some  of  the  leading  problems  connected  with  agricultural  ])ractice  in 
different  parts  of  the  Empire.  The  results  already  obtained  lead  the 
authors  to  regard  this  class  of  institutions  as  of  very  great  importance 
to  the  national  prosperity,  and  to  hold  a  verv  optimistic  view  of  the 
future  prospects  for  the  work. 


cow TATIOX  or  ASSOCIATION  OF  AMERICAN  AGRICULTURAL 
COLLliCliS  AND  I'XPLRIMLNT  STATIONS. 

1).  J.  Crosby, 
Office  of  Experimerd  Slatiovs. 

The  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations  held  its  sixteenth  annual  convention  in  Atlanta,  Geor- 
gia, October  7  to  9,  1902.  There  was  an  enrollment  of  135  delegates 
and  visitors,  including  representatives  from  all  but  7  of  the  States  and 
Territories.  Addresses  of  welcome  were  delivered  by  Hon.  Livingston 
Minis,  mayor  of  Atlanta,  and  ex-Governor  W.  J.  Northen,  and  a 
response  on  behalf  of  the  association  was  made  by  G.  W.  Atherton. 
The  citizens  of  Atlanta  were  very  cordial  in  their  welcome  to  the  dele- 
gates and  visitors,  and  arranged  for  them  two  delightful  entertain- 
ments on  the  afternoon  and  evening  of  the  second  day  of  the 
convention.  The  afternoon  entertainment  consisted  of  a  trolley  ride  to 
the  Georgia  School  of  Technology  and  other  points  of  interest  in  the 
city,  ending  with  a  luncheon  served  at  the  Piedmont  Driving  Club, 
In  the  evening  the  members  of  the  association  were  given  an  informal 
reception  and  luncheon  at  the  Carnegie  Library  by  Miss  Anne  Wallace, 
librarian.  On  the  following  day  the  association  adjourned  at  noon  in 
order  that  the  delegates  might  visit  the  Georgia  Experiment  Station, 
near  Grittin.  Eollowing  the  final  adjournment  of  the  association,  many 
of  the  delegates  took  advantage  of  excursions  that  had  been  arranged 
for  them  to  Tuskegee,  Chattanooga,  Asheville,  and  other  points. 

The  second  annual  meeting  of  the  American  Horticultural  Inspectors 
was  held  in  Atlanta  beginning  October  ♦>,  and  several  sessions  of  the 
meeting  were  held  in  conjunction  with  the  section  on  entomolog}'  of 
the  association. 

(JENERAI.    SESSIONS. 

The  day  sessions  of  the  association  were  held  in  the  State  Capitol, 
the  evening  sessions  in  the  ballroom  of  the  Kimball  House.  The  gen- 
eral sessions  were  presided  over  by  Pres.  W.  M.  Liggett,  of  the  Uni- 
versit}'  of  Minnesota,  who  delivered  the  annual  presidential  address  on 
the  first  evening  of  the  convention.  The  subject»of  the  address.  Agri- 
cultural Education,  gave  opportunity  for  discussing  ])riefiy  all  the 
important  agencies  for  the  ])romotion  of  instruction  and  research  in 
agriculture.     While  recognizing  the  varying  needs  of  difierent  sec- 
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tions  of  the  couiitrv  as  to  ways  and  means  for  accomplishing  the  best 
results,  the  speaker  emphasized  the  fact  that  in  discussions  of  this 
kind  geographical  lines  must  be  wiped  out  and  a  free  interchange  of 
ideas  be  encouraged.  Efficiency  and  alnlit}^  to  do  were  set  as  the  goal 
to  be  attained  in  any  system  of  education,  and  these  are  attained  quite 
generally  in  agricultural  education.  A  review  was  given  of  the  prog- 
ress made  in  various  lines  of  industrial  education,  including  that  of 
the  agricultural  colleges  and  experiment  stations,  agricultural  high 
schools,  short  courses,  farmers'  institutes,  and  the  Graduate  School  of 
Agriculture  at  Columbus.  The  speaker  also  emphasized  the  impor- 
tance of  giving  attention  to  elementarj"  instruction  in  agriculture  in 
the  rural  schools.  The  need  of  adjusting  the  relation  of  instruction 
to  research  was  pointed  out,  and  two  institutions  were  mentioned  as 
important  agencies  in  this  connection — the  Graduate  School  of  Agri- 
culture, to  train  teachers  and  investigators;  and  the  Carnegie  Institu- 
tion, to  provide  for  and  aid  research,  to  furnish  conditions  necessary 
for  the  development  of  science. 

An  address  on  Education  at  Tuskegee  was  presented  in  a  general 
session  by  G.  AV,  Carver,  director  of  the  agricultural  department  of 
the  Tuskegee  Normal  and  Industrial  Institute.  He  reviewed  the  work 
of  the  institution,  ga\e  a  general  idea  of  its  extent  and  equipment, 
and  pointed  out  in  an  interesting  way  the  different  lines  of  instruction 
open  to  the  children  of  the  colored  race,  and  the  lines  of  demonstra- 
tion in  agriculture  undertaken  for  the  instruction  of  farmers  who  \isit 
the  institution.  The  association  extended  a  vote  of  thanks  to  Pro- 
fessor Carver  for  his  address. 

Dr.  Daniel  Morris,  Commissioner  of  Agriculture.  Imperial  Depart- 
ment of  Agriculture  of  the  British  West  Indies,  and  William  Fawcett, 
Director  of  the  Department  of  Public  Gardens  and  Plantations, 
Kingston,  Jamaica,  attended  the  sessions  of  the  convention;  and 
upon  invitation  from  the  association,  Dr.  Morris  made  a  short  address, 
in  which  he  thanked  the  association  for  courtesies  shown  him  and  his 
colleague  and  expressed  a  desire  on  the  part  of  the  Imperial  Depart- 
ment of  Agriculture  of  the  British  West  Indies  to  cooperate  with  the 
United  States  Department  of  Agriculture  in  promoting  agricultural 
education  and  research  in  the  West  Indian  possessions  of  the  United 
States. 

The  report  of  the  executive  committee  was  presented  by  H.  H. 
Goodell,  chairman.  The  committee  recommended  (1)  renewed  efforts 
for  the  establishment  of  colleges  of  mining;  (2)  revision  of  Circular  No. 
34  of  the  Office  of  Experiment  Stations,  Rules  and  Apparatus  for  Seed 
Testing,  l)y  the  committee  that  prepared  the  circular,  with  such  addi- 
tions as  may  be  necessary. to  fill  vacancies;  (3)  that  the  association 
instruct  its  executive  conmiittee,  or  ap])oint  a  special  committee,  to 
connuunicate  with  the  War  Department  and  request  some  modifica- 
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tion  of  its  recent  order  increusino-  the  tiniount  of  inilitarv  instruction 
in  the  huid-grant  colleges;  and  (-i)  that  the  (iruduate  School  of  Agri- 
culture he  continued,  the  association  to  assume  the  necessary  expense 
of  maintenance,  less  such  amount  as  may  be  voluntarily  contributed 
by  the  institution  at  which  the  school  is  from  time  to  time  held,  this 
expense  to  be  met  by  assessments  upon  the  colleges  and  universities 
rei^resented  in  the  association  in  proi:)ortion  to  the  income  of  these 
institutions,  provided  that  assessments  may  take  the  form  of  scholar- 
ships to  be  maintained  in  the  name  of  the  contributing  institution. 
The  report  was  adopted,  and  E.  Brown  and  A.  D.  Shamel  were 
appointed  members  of  the  conmiittee  to  revise  Bulletin  No.  84  of  this 
Office,  in  place  of  (t,  H.  Hicks  and  Gerald  McCarthy,  deceased. 

The  report  of  the  treasurer,  E.  B.  Voorhees,  showed  cash  f)n  hand 
$78.40,  bills  payable  $!i71.U4,  deficit  $192.  B4. 

The  report  of  the  bibliographer.  A.  C.  True,  noted  especially  the 
marked  increase  in  the  number  of  publications  reviewing  literature 
along-  general  lines,  such  as  chemistr}',  plant  protection,  and  veteri- 
narjMiiedicine,  and  called  attention  to  the  number  (over  loo)  of  partial 
bibliographies  and  reference  lists  along  lines  related  to  agriculture. 
Mention  was  also  made  of  the  preparation  of  an  international  cata- 
logue of  scientific  literature  in  IT  branches  of  science,  work  upon  which 
was  undertaken  in  1901. 

The  report  of  the  section  on  horticulture  and  botany  was  presented 
by  the  chairman,  fJohn  Craig.  It  included  the  report  of  a  somewhat 
extensive  inquiry  regarding  the  trend  of  etiorts  on  the  part  of  teach- 
ers and  investisnitors  in  horticulture  and  botany.  It  showed  the 
tendency  in  horticultural  teaching  to  be  toward  an  increase  of  labora- 
tory and  field  work:  in  horticultural  investigation,  toward  an  increase 
of  cooperative  work.  Teachers  of  botany,  he  found,  were  making- 
progress  toward  more  clearly  ditlerentiating  the  different  1)ranches  of 
the  study.  The  majority  of  them  considered  physiological  })otanv  of 
greater  relative  importance  than  systematic  ])otany.  Investigators  in 
botany  are  of  the  opinion  that  cooperation  between  botanists  is 
feasil)le,  but  are  doubtful  whether  the  same  is  true  between  botanists 
and  farmers. 

A  report  on  the  Graduate  School  of  Agriculture  at  Columbus  was 
g'iven  by  A.  C.  True,  dean  of  the  school.  The  school  opened  July  7 
and  continued  four  weeks,  closing  August  1.  The  faculty  included 
85  men,  drawn  from  agricultural  colleges,  this  Department,  and  the 
New  York  State  Station.  Seventy-five  students  were  in  attendance. 
These  were  drawn  from  28  States  and  Territories,  from  Canada,  and 
from  Argentina.  Twenty -seven  of  the  students  are  pi'ofessors  or 
assistant  professors  of  agriculture  in  agricultui'al  colleges,  81  are 
assistants  in  the  agricultural  colleges  and  experiment  stations.  i>  are 
^ecent  college  graduates,  and  S  are  engaged  in  farming.  The  exjjense 
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of  the  school  was  ^;->.*.>45.12.     Th(>  income  from  fees  was  $450.  h^avung 
a  net  cost  of  $3.4t)5,l:^,  which  was  ))oi'ne  by  the  Ohio  State  University. 

The  report  of  the  committee  on  indexing  agricultural  literature,  pre- 
sented by  A.  C.  True,  chairman  of  the  connnittee.  included  a  statement 
regarding  the  work  along  this  line  accomplished  by  the  Department  of 
Agriculture  during  the  3'eai-.  including  the  card  index  of  experiment 
station  literature,  published  b}-  this  Office,  and  card  indexes  of  Depart- 
ment publications  prepared  by  the  Librarian  of  the  Department. 
Attention  was  called  to  the  increasing  amount  of  indexing  necessary 
to  keep  up  with  Department  publications  and  to  the  lack  of  sufficient 
funds  for  accomplishing  this  work.  It  was  stated  that  the  Librarian 
of  Congress  would  coopcn-ate  to  the  extent  of  printing  index  cards  from 
this  Department  as  a  part  of  the  index  issued  by  the  Library  of  Con- 
gress. In  order  to  prepare  the  copy  for  these  cards,  additional  help  is 
needed  in  the  Department  Library,  and  the  committee  recommended 
that  the  executive  committee  of  the  association  make  an  effort  to  secure 
from  Congress  an  appropriation  of  V2.'">0'*  to  carry  on  the  work. 

A  lively  discussion  was  precipitated  l)y  the  reports  of  the  two  com- 
mittees appointed  to  consider  the  matter  of  making  exhibits  from  the 
land-grant  colleges  at  the  St.  Louis  Exposition.  Both  the  conunittee 
on  collective  college  and  station  exhibit  and  the  coramitt(^e  on  cooper- 
ative college  exhibit  (mechanic  arts)  fa\  ored  making  exhibits  at  St. 
Louis,  but  the  latter  committee  reported  in  iavov  of  a  combined  effort 
to  project  a  comprehensive  exhibit  of  the  entire  work  of  the  colleges 
and  stations.  After  considerable  discussion  the  matter  was  referred 
to  the  two  conunittees.  who  later  reported  in  favor  of  a  unilied  exhibit 
of  the  distinctive  features  of  college  and  station  work,  to  be  in  chargi' 
of  one  committee  consisting  of  the  members  of  the  two  committees 
already  appointed,  and  asked  the  executive  committee  to  make  an 
effort  to  secure  from  Congress  an  appropriation  of  $60,000  for  installing 
and  maintaining  the  exhibit.  This  report  was  adopted  and  H.  W. 
Tyler,  of  Massachusetts,  was  appointed  a  member  of  the  committee  in 
place  of  fl.  H.  Washburn. 

The  report  of  the  committee  on  graduate  study  at  Washington  was 
presented  ])y  A.  C,  True.  Progress  in  this  work  has  been  vevy  limited, 
owing  to  the  complications  arising  from  the  establishment  of  the  Car- 
negie Institution.  No  effort  has  been  made  to  secure  opportunities  for 
graduate  study  in  an}'  of  the  Departments  except  the  Department  of 
Agriculture,  which,  however,  has  consideraldy  broadened  its  work 
and  made  more  general  use  than  form(>rly  of  the  register  for  scientific 
aids. 

H.  ,1.  ^Vheeler  presented  the  I'eport  of  the  committee  on  uniform 
fertilizer  laws,  which  included  a  statement  of  the  work  done  during 
the  year  in  the  way  of  distributing  circulars  for  the  purpose*  of  secur- 
ing greater  uniformity.     It  was  recommended  that  persistent  and  con- 


CONVENTION    OF    AMERTCAN    AGRICULTURAL    COLLEGES.        HI 7 

tinned  efforts  be  continued  along  these  lines,  and  that  the  functions  of 
the  committee  be  enlarged  so  as  to  inchuh*  f(>edino-  stuffs.  The  report 
was  adopted. 

The  report  of  the  conmiittee  on  methods  of  teaching-  agriculture 
was  presented  by  A.  C.  True.  The  report  included  a  brief  account  of 
the  Graduate  School  of  Agriculture,  at  Columbus,  a  statement  that  a 
report  on  facilities  for  teaching  agronomy  would  soon  be  pul)lished, 
and  an  account  of  Avork  undertaken  by  the  committee  for  the  promo- 
tion of  secondar}'  agricultural  education.  The  demand  for  secondary 
agricultural  education  and  the  inability  of  existing  institutions  to  fully 
meet  that  demand  were  pointed  out.  The  committee  therefore  under- 
took to  show  how,  with  very  little  rearrangement,  courses  of  study  in 
the  public  high  schools  could  be  adapted  to  the  needs  of  the  pupils 
desiring  instruction  in  agriculture.  This  report  has  been  prepared 
for  publication  and  will  be  issued  at  once  as  a  circular  of  this  Office. 

The  report  of  the  connnittee  on  pure-food  legislation  was  presented 
by  the  chairman,  W.  A.  AVithers,  who  stated  that  there  w^as  a  growing- 
sentiment  in  favor  of  pure-food  legislation,  but  a  lack  of  agreement 
regarding  the  machinery  for  the  ejiforceraent  of  regulations.  He 
recommended  continued  efforts  for  the  promotion  of  pure-food  legis- 
lation. 

No  report  was  presented  by  the  committee  on  cooperation  between 
the  stations  and  U.  S.  Department  of  Agriculture,  but  W.  J.  Spillman 
spoke  brieffy  in  this  connection  ri^garding  the  cooperative  work  with 
which  the  Bureau  of  Plant  Industry  is  concerned. 

W.  M.  Hays,  chairman  of  the  committee  on  animal  and  plant 
breeding,  reported  progress.  The  committee  met  at  Columbus  in 
July  and  recommended  the  organization  of  the  Plant  and  Animal 
Breeders'  Association.  The  report  recommended  that  the  committee 
be  continued  and  authorized  to  call  a  conference  at  the  next  meeting 
of  this  association  to  organize  a  plant  and  animal  breeders''  association 
to  meet  for  the  first  time  in  lOU-i. 

For  the  committee  on  designation  of  substations  and  trial  stations, 
W.  ]M.  Hays  i-eported  progress  and  recommended  that  the  connnittee 
be  continued  in  order  that  it  might  confer  with  the  Department  of 
Agriculture  regarding  the  nomenclature  of  such  institutions. 

A  resolution  introduced  by  E.  Davenport,  and  adopted  by  the  asso- 
ciation, indorsed  the  plans  of  the  Secretary  of  Agriculture  for  the  pro- 
motion of  farmer's  institutes  throughout  the  country,  and  pledged  the 
active  cooperation  of  the  association  in  efforts  to  secure  adequate  finan- 
cial support  for  this  enterprise.  A  resolution  calling  on  the  executive 
(ommittee  to  nse  its  influence  with  Congress  to  secure  the  regular  and 
prompt  pu])licati()n  of  the  Annual  Report  of  the  Office  of  Experiment 
Stations  was  introduced  by  H.  J.  Wheeler  and  adopted  by  the  associa- 
tion. 
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W.  H.  Jordan  introduced  a  resolution  urging-  upon  the  trustees  of 
Carnegie  Institution  the' importance  of  agricultural  science  to  the 
national  welfare,  and  expressing  the  hope  that  the  magniticent  gift 
of  Hon.  Andrew  Carnegie  may  be  used  in  some  measure  to  promote 
investigation  touching  the  relations  of  the  sciences  to  agriculture.  The 
resolution  was  adopted,  and  on  motion  of  H.  H.  Goodella  special  com- 
mittee, consisting  of  W.  H.  Jordan,  H.  C.  White,  and  T.  F.  Hunt, 
was  appointed  to  present  the  matter  to  the  trustees  of  Carnegie  Insti- 
tution. 

A  committee  consisting  of  H.  E.  Alvord.  J.  L.  Sn3aler.  W.  A. 
Henry.  C.  F.  Curtiss,  and  W.  M.  Hays,  reported  brief  resolutions  on  the 
death  of  President  AMlliam  Le  Roy  liroun^  of  the  Ala])ama  Polytech- 
nic Institute,  and  President  W.  M.  Beardshear,  of  the  Iowa  State  Col- 
lege of  Agriculture  and  the  Mechanic  Arts,  and  recommended  that 
the  committee  be  continued,  with  authority  to  invite  suitable  persons 
to  deliver  brief  addresses  at  the  next  convention  of  the  association, 
commemorative  of  the  deceased  presidents. 

A  resolution,  introduced  by  E.  Davenport  and  adopted  1)}'  the  asso- 
ciation, provided  that  the  executive  committee  urge  upon  Congress 
that  it  increase  the  appropriation  for  each  agricultural  experiment 
station  by  the  sum  of  $15,000  annually  if  in  the  opinion  of  the  com- 
mittee such  action  would  be  expedient. 

In  accordance  with  a  resolution  introduced  l)y  A.  R.  Whitson  and 
adopted  l)y  the  association,  the  following  coiumittee  on  agricultural 
engineering  in  land-grant  colleges  was  appointed:  W.  E.  Stone,  A.  R. 
Whitson,  C.  S.  Murkland,  S.  Fortier.  and  Elwood  Mead. 

On  motion  of  the  secretary  of  the  association  the  assessment  for 
each  institution  represented  in  the  association  was  fixed  at  $15  for  the 
ensuing  year. 

Amendments  to  the  constitution,  introduced  by  W.  A.  Henry, 
provide  for  doing  away  with  the  present  sections  of  the  association 
and  dividing  it  into  two  sections — one  on  college  work  and  adminis- 
tration, the  other  on  experiment  station  work.  The  amendments 
further  provide  that  no  action  on  public  and  administrative  questions 
shall  be  final  without  the  assent  of  the  section  on  college  work  and 
administration. 

The  following  officers  were  elected  for  the  ensuing  year: 

President,  J.  K.  Patterson,  of  Kentucky:  vice-presidents,  R.  H. 
Jesse  of  Missouri,  W.  E.  Stone  of  Indiana,  T.  H.  Taliaferro  of  Florida, 
C.  C.  Thach  of  Alabama,  and  J.  W.  Heston  of  South  Dakota;  secre- 
tary and  treasurer,  E.  R.  Voorhees,  of  New  Jersey;  bibliographer,  A.  C. 
True,  of  ^^'ashington,  D.  C;  executive  committee,  H.  C.  White  of 
Georgia,  W.  O.  Thompson  of  Ohio,  W.  H.  Jordan  of  Ncav  York,  and 
C.  F.  Curtiss  of  Iowa. 

Sicfioii  (III  (Kjrtcxlfuri'  and  c/ir//u'st/'>/. — Chairman,  C.  C  Hopkins,- of 
Illinois;  secretary,  J.  F.  Duggar,  of  Alabama. 
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Section  on  Jmrl  icnlin  r<^  <iii<1  Jxihinij. — Chairman,  II.  L.  Px)  I  lev,  of 
North  Dakota;  secretary,  II.  M.  Iluine,  of  Florida. 

Si-ction  OK  ciifoiiiohxi!/. — Cliairinan,  A.  L.  Quaintaiif(\  of  Alarvlsind: 
secretary,  \ .  II.  Lowe,  of  New  York. 

Section  on  'inechanicartx. — Chairniaii,  F.  P.  Anderson,  of  Kentucky; 
secretary,  W.  M.  Riggs,  of  South  Carolina. 

Section  on  college  ny)7'k. — Chairman,  E.  II.  Nichols,  of  Kansas;  sec- 
retary, J.  W.  lleston,  of  South  Dakota. 

MEETIN(;S    OF    SECTIONS. 

SECTION    ON    AfiRICUI/rUKK    AND    CHEMISTRY. 

In  this  section  the  investigation  of  feeding  prot)lems  was  discussed 
from  two  points  of  view.  H.  P.  Armsby  discussed  the  practical 
value  of  respiration  calorimeter  experiments,  and  C.  F.  Ciirtiss  the 
scientihc  value  of  large-scale  feeding  experiments.  The  former  took 
the  position  that  the  question  as  to  the  practical  value  of  experimental 
work  is  a  pertinent  one  and  that  the  experiments  should  show  indica- 
tion of  ultimate  practical  liearing.  In  this  broad  sense  he  considered 
experiments  with  the  respiration  calorimeter  practical.  In  his  opinion 
eA'ery  experiment  should  be  scientific  in  methods  and  practical  in  aim. 
Some  of  the  things  that  he  considered  possible  to  determine  with  the  res- 
piration calorimeter  were  (1)  what  relation  does  extra  energy  (over 
maintenance  ration)  bear  to  energy  stored  up,  (2)  proportion  of  avail- 
able energy  in  different  classes  of  feeding  stuffs,  (3)  influence  of  age 
and  condition  of  animals,  and  (4)  influence  of  varj'ing  the  amount  of 
food  given  to  a  dairy  cow.  He  thought  there  was  urgent  need  of  col- 
lecting data  on  the  available  energy  in  different  feeds,  and  emphasized 
the  general  importance  of  more  scientific  station  work — of  getting  at 
principles.  C.  F.  Curtiss  agreed  with  the  former  speaker  that  it  is 
important  to  arrive  at  scientific  principles  first,  but  contended  that  these 
principles  should  then  l)e  applied.  In  the  application  of  these  prin- 
ciples he  had  found  that  some  difficulties  attending  experiments  with 
the  respiration  calorimeter,  such  as  individual  variation,  could  be  over- 
come b}"  means  of  experiments  on  a  large  scale.  He  noted  a  dangerous 
tendency  on  the  part  of  the  public  to  accept  the  results  of  experiments 
too  readily — before  they  had  been  veritied.  His  experience  had  taught 
him  that  the  theories  of  stock  feeders  are  not  all  reliable  when  applied 
to  farm  practice,  and  he  emphasized  the  importance  of  experimenting 
with  large  numbers  and  verifying  ffrst  results  by  repetition  of  the 
experiment  if  necessary. 

Some  of  the  beef  proVjlems  of  the  South  and  what  the  stations  can  do 
toward  solving  them  was  discussed  by  A.  M.  Soule,  C.  W.  Burkett, 
D.  W.  May,  and  J.  C.  Robert.  All  of  the  speakers  agreed  that  beef 
production  in  the  South  can  be  made  both  feasible  and  profitalile;  some 


320  EXPERTMENT    STATION    RECORD. 

even  went  so  far  a.s  to  say  that  1)eef  could  bo  produced  in  the  Sviuth 
more  cheaply  than  in  any  other  section  of  the  country.  Tin -re  was 
also  a  g'eneral  agreement  on  the  proposition  that  animal  husbandry 
will  be  the  most  efficient  means  for  restoi'lng  fertility  to  Southern 
soils,  and  that  it  should  become  in  the  near  future  one  of  the  impor- 
tant industries  of  that  section.  The  principal  drawbacks  to  successful 
beef  production  in  the  South  were  said  to  l)e  the  prevalence  of  Texas 
fever  and  the  lack  of  permanent  pastures,  of  w^ell-bred  cattle  and  of 
knowledge  among  the  farmers  regarding  the  rudiments  of  stock  raising. 

J.  C.  Robert  gave  interesting  data  regarding  Texas  fever  and  out- 
lined a  method  for  eradicating  it  by  ridding  the  entire  country  of  the 
cow  tick.  This  could  be  done,  he  said,  by  concerted  effort  on  the  part 
of  stock  raisers  along  th(>  (piarantine  line  to  rid  every  animal  of  ticks 
and,  by  practicing  a  rotation  of  pastures,  to  keep  cattle  off  infested 
pastures  until  the  ticks  have  disappeared,  which  would  require  from 
8  to  12  months.  In  this  way  the  quarantine  line  could  be  gradually 
moved  southward  until  the  whole  country  was  freed  of  ticks.  The 
speaker  also  emphasized  the  importance  of  developing  a  better  market 
for  beef  cattle  and  of  establishing  slaughterhouses  in  the  South. 

A.  M.  Soule  gave  figures  showing  the  number  of  cattle  in  the 
Southern  States  and  the  value  of  the  same.  He  also  showed  that  many 
of  these  cattle  leave  the  South  as  stockers  and  feeders  and  are  fed  in 
the  North.  He  contended  that  they^  should  be  fed  in  the  South,  that  the 
cotton-seed  meal  should  be  utilized  as  a  cattle  feed,  and  that  sufficient 
roughage  to  go  with  the  cotton-seed  meal  could  be  cheaply  produced. 
He  quoted  figures  to  show  that  at  tlie  Tennessee  Station  roughage, 
including  silage,  has  l)een  produced  at  a  cost  of  $1.23  per  ton. 

D.  W.  May  gave  emphasis  to  the  stat(»ment  that  the  South  has  the 
advantage  of  a  larger  ^'ariety  of  forage  crops,  a  longer  grazing  season, 
and  less  need  of  providing  shelter  than  any  other  section  of  the  country. 
He  also  emphasized  the  importance  of  stamping  out  Texas  fever  and 
of  improving  the  herd  by  the  introduction  of  more  well-bred  sires. 
Recent  investigations  had  led  him  to  believe  that  the  influence  of  good 
bulls  could  be  greatly  extended  b}'  practicing  artificial  impregnation 
which  has  proven  successful  in  practice  among  horse  breeders.  He 
had  found  that  one  drawback  to  this  practice,  the  death  of  spermatozoa 
due  to  the  fermentation  of  semen,  can  be  avoided  by  the  use  of  a  little 
glyc(U'in.  In  this  waj^  he  kept  spermatozoa  alive  and  active  10  hours 
in  a  room  at  a  temperature  of  (\7^'  F.  and  30  hours  in  a  temperature  of 
00^^  F.  He  also  found  that  the  semen  could  be  diluted  and  the  sperma- 
tozoa kept  alive  several  hours. 

C.  W.  Burkett  had  found  the  cotton  crop  to  be  the  great  hindrance 
to  the  introduction  of  animal  hus])andry.  The  people  must  be  shown, 
he  said,  that  animal  husbandry  is  profitable  to  cotton  production.  He 
considered  Bermuda  grass  one  of  the  best  grasses  for  the  estal)lishment 
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of  perniaiuMit  pastures.  Ho  also  cousidc'vod  it  important  to  secure 
better  bred  eattle  by  the  use  of  pur(»-])red  l)ulls  on  native  stock  and  to 
(Hlucate  and  train  stockmen. 

C  (J.  Hopkins  disfusstnl  the  possibilities  in  plant  breeding- and  selec- 
tion, considering  chietiy  the  (juestion  of  breedino-  and  scdectino-  corn 
for  ditl'erimt  pui"])oses.  that  is.  for  hio-h  or  h)w  protein  content,  hiuh 
or  low  starch  content,  and  high  or  low  oil  content.  He  showed  that  a 
small  change  in  any  one  of  these  constituents,  if  fixed  l)y  t>reeding- and 
selection,  would  have  a  great  intluence  on  the  market  price  of  coi'u. 
J.  T,  Willard  emphasized  the  importance  of  basing  investigations  on 
the  real  needs  of  the  section  of  the  country  in  which  they  are  under- 
taken, and  called  attention  to  the  fact  that  a  variety  l)red  up  to  meet  a 
certain  demand  in  one  section  of  the  country  is  (luite  apt  to  prove  a 
failure  from  the  same  point  of  view  in  another  section,  lie  considered 
it  important  that  stations  (mcourage  local  effort  in  this  connection,  and 
that  they  devote  themselves  to  problems  of  (Economic  importance  rather 
than  to  fanciful  features.  The  papers  were  discussed  with  a  great  deal 
of  interest  by  Di-.  D.  ]Morris.  K.  Davenport,  W.  J.  Spillmnn,  and 
others. 

The  Source  of  Carbohydrates  for  the  South  for  the  Production  of 
Meat  was  the  subject  of  papers  by  W.  J.  Spillman,  J.  F.  Duggar,  and 
K.  J.  Redding.  The  latter  paper  was  read  only  by  title.  The  two 
speakers  were  in  practical  agreement  in  nearlj^  every  point  of  their 
discussion.  They  brought  out  the  fact  that  in  the  South  carbohy- 
drates are  more  expensive  than  in  the  North,  and  that  the  production 
of  them  to  supplement  nitrogenous  feeds  is  an  important  pro])lem. 
Among  the  things  suggested  for  introduction  and  test  were  cowpeas, 
corn,  sorgh.im,  Kafir  corn,  millo  maize,  teosinte,  cassava,  sweet  i)ota- 
toes,  peanuts,  Bermuda  grass,  cral)  grass,  and  the  bv-products  of  rice. 

SECTION    ON    COLLKGE    WORK. 

A.  C.  True,  of  this  Office,  presented  a  paper  on  The  (Iraduate  School 
of  Agriculture  as  a  Means  of  Improving  the  Pedagogical  Form  of 
Courses  in  Agriculture,  in  which  he  showed  the  existence  of  one  of  the 
elements  which  are  considered  necessary  to  pedagogical  form,  namely,  a 
body  of  knowledge  regarding  the  subject  under  consideration.  Some 
of  the  other  elements,  such  as  the  arrangement  in  progressive  order 
of  the  topics  selected  to  be  taught,  appropriate  apparatus,  illustrative 
material,  text-books,  and  works  of  reference,  he  found  to  be  inade- 
(|uate.  He  showed,  however,  how  the  Graduate  School  of  Agricul- 
ture might  be  expected  to  result  in  greatly  improving  these  condi- 
tions, how  it  might  result  in  better  agreement  among  educators  regard- 
ing topics  to  l)e  taught  and  the  order  of  treatment,  how  the  excellent 
apparatus  found  at  Colum])us  had  furnished  many  suggestions  for 
improving  the   apparatus   in   other   institutions,  and   how  already  a 
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movement  has  been  started  to  put  in  i)rinted  form  some  of  the  lec- 
tures there  delivered.  He  noted  as  an  encouraging  indication  the 
organization  of  agricultural  faculties  with  special  teachers  for  ditier- 
ent  divisions  of  the  subject  of  agriculture,  instead  of,  as  formerly,  a 
num])er  ol'  teachers  presenting  the  sciences  related  to  agriculture.  As 
a  r(\sult  of  these  changes  there  has  been  great  stimulation  of  a  proper 
sense  of  the  dignity  of  the  profession  of  agriculture  and  agricultural 
teaching.  The  paper  was  discussed  by  T.  F.  Hunt,  who  summarized 
hi.^;  views  in  the  statement  that  the  men  engaged  in  agricultural  work 
are  able  executives,  many  are  able  in  research,  but  there  are  not  so 
many  who  employ  the  best  pedagogical  methods.  He  couvsidered  it 
as  important  to  prepare  for  the  profession  of  teaching  in  agriculture 
as  to  prepare  for  executive  duties  or  research  work.  J.  F.  Duggar 
had  found  the  Graduate  School  of  Agriculture  valuable  to  the  teacher 
in  the  suggestions  it  gave  for  methods  of  Instruction  and  for  making 
apparatus.  The  school,  he  said,  was  also  valuable  in  that  it  reduced 
differences  and  misunderstandings  among  educators. 

A  paper  on  Agricultural  Education  in  the  South  was  presented  by 
J.  C  Htu-dy,  who  first  reviewed  agricultural  conditions  in  the  South 
from  the  earliest  times  to  the  present  and  showed  what  influences  had 
been  detrimental  to  the  development  of  educational  institutions  in  that 
section.  The  South,  he  said,  has  taken  advantage  of  the  provisions 
for  land-grant  colleges  and  experiment  stations,  but  as  yet  there  are 
few  agricultural  books  and  papers  and  comparatively  few  who  would 
read  them.  The  work  of  college  and  station  men  in  farmers'  insti- 
tutes during  the  last  few  years  he  has  found  one  of  the  most  potent 
factors  in  arousing  greater  interest  in  educational  institutions  and  in 
securing  more  funds.  He  quoted  ligures  to  show  how  quite  recently 
the  people  in  difi'erent  Southern  States  have  provided  liberal  appro- 
priations to  supplement  Government  funds  for  the  support  of  agri- 
cultural institutions.  In  discussing  this  paper,  C.  C.  Thach  stated 
that  the  agricultural  and  mechanical  colleges  have  been  one  of  the 
strongest  agencies  in  eradicating  the  pi'ejudice  against  manual  laboi-, 
and  quoted  iigures  from  the  report  of  the  Bureau  of  Education  to 
show  that  at  the  present  time  there  is  a  larger  percentage  of  students 
taking  agriculture  in  the  land-grant  colleges  of  the  South  than  in  the 
land-grant  colleges  of  the  North.  He  also  emphasized  the  importance 
of  the  work  being  done  by  the  experiment  stations  and  of  farmers' 
institute  work. 

A  carefully  prepared  paper  on  Military  Instruction  in  Land-grant 
Colleges  Avas  presented  l)y  J.  ^^^  Hcston.  who  pointed  out  the  fact 
that  heretofore  military  instruction  has  sutiered  from  lack  of  definite- 
ness  in  the  instructions  sent  out  from  th(^  War  Department.  An 
investigation  of  the  conditions  of  military  instruction  in  different  land- 
grant  colleges  showed  great  diversity   in   the  extent  and  (piality  of 
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iiistriu'tioii  required.  He  thought  it  (lesiral)le  to  streno-then  military 
eourses  somewhat,  and  emphasized  the  importanec^  of  target  practice 
and  camp  life  in  a  system  of  military  instruction.  He  would  liave 
military  instruction  recpiired  for  5  hours  a  week  during  2  years  of  the 
collegiate  course.  Speaking  of  the  reccMit  order  from  the  War 
Department,  he  pointed  out  that  in  his  judgment  it  is  utterly  imprac- 
tical)le  to  meet  the  requirements  of  that  order,  and  in  this  position  he 
was  supported  by  C.  W.  Dabney,  G.  W.  Atherton.  H.  E.  Alvord,  and 
others  who  discussed  the  question.  Some  means  of  bringing  the  matter 
to  the  att(Mition  of  the  War  Department  was  sought  and  finally,  by  vote 
of  the  section,  it  was  dec^ided  to  refer  it  to  the  standing  committee  of 
the  association  on  military  instruction  in  land-grant  colleges,  with  the 
request  that  the  committee  confer  with  the  Secretary  of  War  and 
immediately  thereafter  report  the  results  of  the  conference. 

SECTION    ON    ENTOMOLOGY. 

In  this  section  three  subjects  of  general  interest  were  discussed. 
The  discussion  on  excellencies  and  defects  of  existing  legislation  for  the 
control  of  insects  and  fungus  pests  was  opened  by  S.  A.  Forbes,  who 
reviewed  and  compared  the  requirements  of  inspection  laws  in  differ- 
ent States  and  gave  special  attention  to  the  California  law.  In  the 
discussion  which  followed  quite  a  number  of  th(>  members  of  the 
American  Horticultural  Inspectors'  Association  participated,  explain- 
ing the  requirements  under  which  they  were  operating  in  diti'erent 
States.  In  this  connection  it  is  interesting  to  note  that  the  horticul- 
tural inspectors  appointed  a  committee  of  three  to  attempt  to  har- 
monize these  laws — that  is,  to  draw  up  a  uniform  law  that  could  be 
recommended  for  all  the  States. 

J.  B.  Smith  discussed  recent  observations  and  experiments  with 
insecticides  for  the  San  Jose  scale,  reviewing  in  a  general  wa^y  recent 
experimcMits  along  that  line.  In  this  discussion  and  in  that  l)y  other 
members  of  the  section  the  consensus  of  opinion  seemed  to  be  that 
crude  i)retroleum,  kerosene,  and  lime,  salt  and  sulphur  constitute  the 
standard  remedies  for  San  Jose  scale.  The  latter  remedy  has  not  been 
tried  with  success  in  the  East  until  quite  recentl}'. 

Cooperation  in  making  insecticide  tests  was  the  subject  of  a  discus- 
sion opened  by  H.  T.  Fernald,  in  which  it  was  generally  agreed  that 
cooperation  is  desirable  and  that  cooperators  should  agree  on  certain 
investigations  along  well-determined  lines. 

SECTION    ON    HORTICCLTIRE    AND    BOTANY. 

Owing  to  the  small  attendance  in  this  section  onh*  three  of  the 
papers  on  the  programme  were  read.  A  paper  by  A.  D.  Selby  on  The 
Need  of  Better  Courses  of  Preparation  for  Work  in  Applied  Botany 
was  read  by  the  secretary.     The  writer  regretted  the  fact  that  there 
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is  IK)  provision  in  the  curricula  of  agricultural  colleges  for  teaching- 
vegetable  pathology  and  that  little  attention  is  given  to  vegetable  phys- 
iology. The  paper  read  by  E.  M.  Wilcox  on  Plant  Pathology  and 
Physiology  in  College  Curricula  was  along  the  same  general  lines.  He 
gave  statistics  showing  tlie  lack  of  courses  in  these  subjects  in  al)()ut 
120  educational  institutions  in  this  country.  The  papers  wer(^  dis- 
cussed by  F.  \V.  Rane,  H.  L.  Bolley,  and  others.  On  motion  of 
F.  W.  Rane  a  connnittee  was  appointed  to  formulate  desiderata  for 
courses  in  botany  for  students  in  agricultural  colleges,  including  sup- 
plementary chemistry,  etc.,  and  to  report  at  this  section  next  year. 
The  chair  appointed  as  members  of  this  committee  A.  F.  Woods  of 
the  F^nited  States  Department  of  Agriculture,  F.  A.  Waugh,  and  A.  D. 

Sell\v. 

A  paper  by  L.  II.  Bailey  on  The  Editing  of  Experiment  Station 
Pu])lications  was  read  by  the  secretary.  The  writer  urged  that  an 
editor  is  needed  for  experiment  station  literature,  because  no  matter 
how  accurately  an  investigation  is  conducted,  it  "fails  of  its  purpose 
when  it  does  not  rc^ach  the  popular  audience  for  whom  it  is  intended, 
and  it  reaches  this  audience  more  because  of  its  literarv  and  typo- 
graphical form  than  because  of  its  scientitic  contents.''  Among  the 
faults  commonly  found  in  station  publications,  the  writer  mentioned 
lack  of  coordination,  too  much  preaml)le,  long  and  involved  sentences, 
and  attempts  at  tine  writing.  He  urged  that  the.  papers  should  be 
progressive  and  cumulative  and  that  all  secondary  and  incidental 
details  be  sacrificed  for  the  sake  of  brevity. 

The  papers  in  the  hands  of  the  secretary,  which  were  read  only  by 
title,  were  as  follows:  Lines  of  Experimentation  Invitingly  Open  to 
Station  Botanists,  L.  H.  Pammel;  Plant  Breeding  to  Secure  Resistant 
Forms,  E.  M.  Wilcox;  Some  Peculiar  Needs  in  New  States,  (a)  Home 
Adornment,  (b)  Home  Production,  A.  Nelson;  Variety  Tests  in  Florida, 
H.  H.  Hume;  Bulletin  Illustration,  F.  A.  Waugh;  How  Far  Should 
the  Experiment  be  Followed  bv  Educational  Effort  on  the  Part  of  the 
Experimenter,  H.  Ij.  Bolley. 

SKCTION    ON    MECHANIC    ARTS. 

The  subjects  discussed  in  this  section  were  in  the  main  closeh^ 
related  to  problems  of  interest  in  the  South.  W.  M.  Riggs,  in  his 
paper  on  Methods  of  Conducting  Engineering  Laboratory  Work, 
described  the  methods  as  thev  now  exist  and  emphasized  the  impor- 
tance of  giving  more  time  to  laboratory  work  and  of  placing  more 
responsibility  on  the  student,  with  a  view  to  making  him  more  self- 
reliant. 

The  Power  Question  in  the  South  was  discussed  l)y  C.  M.  Strahan. 
The  (juestion  discussed  was  whether  the  development  of  water  power 
should  he  favorably  considered  as  against  steam  power.     The  speaker 


CONVENTION    OF    AMERICAN    AdKICULTURAL    COLLEGES,        825 

favored  water  powcM*  on  account  of  the  high  price  of  coal  aiifl  cited 
statistics  to  show  that  water  could  he  relied  upon  to  manufacture  the 
whole  cotton  crop  of  (Jeorg'ia, 

In  a  paper  on  Sugar  Engineering,  T.  W.  Atkinson  descril»ed  the 
course  of  study  as  it  is  arranged  at  the  Louisiana  State  University  and 
Agricultural  and  Alechanical  C^ollege.  IIc^  also  desci'ibed  the  piocesses 
involved  in  the  uiaiuifacture  of  sugar. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE 


CHEMISTRY. 


The  nucleic  acid  of  the  wheat  embryo,  T.  B.  Osborne  and  I.  F.  Harris  {Con- 
vcctlrvf  Sidle  Sid.  Rpi.  1901,  pi.  4,  PP-  365-430). — An  extended  Htudy  <if  the  nucleic 
acid  in  tlie  wheat  embryo,  the  discovery  of  which  was  announced  in  the  report  of 
the  station  for  1899  (E.  S.  E.,  12,  p.  512),  is  reported.  The  literature  of  nucleic  acid 
is  reviewed  at  length,  and  the  methods  used  in  the  preparation  and  analysis  of  the 
nucleic  acid  studied,  to  which  the  name  tritico-nucleic  acid  is  given,  are  described 
in  detail.     The  authors'  conclusions  are  given  l)elow  in  full: 

"(1)  The  eni])ryo  of  wheat  contains  a  relatively  considerable  (piantity  of  nucleic 
acid,  for  which  the  name  tritico-nucleic  acid  is  proposed.  About  3.-5  per  cent  of  the 
commercial  embryo  meal  used  in  this  investigation  probaV)ly  consisted  of  tritico- 
nucleic  acid. 

"(2)  On  keeping,  the  meal  undergoes  a  change  so  that  the  unaltered  luicleic  acid 
i.s  obtained  from  it  in  diminished  quantity  or  not  at  all. 

"(3)  Tritico-nucleic  acid  has  the  properties  of  the  true  nucleic  acids  of  animal 
origin,  but  is  less  soluble  iia  water. 

"(4)  Its  composition  corresponds  to  the  formula  C4iHg,N„;P,03,.  It  forms  acid 
salts  witli  potassium,  sodium,  or  anunonium,  which  are  readily  soluble  in  water  with 
a  strongly  acid  leaction  to  litmus.  In  con.sequence  of  this,  it  is  impossible  to  make 
preparations  of  the  acid  wholly  free  from  base.  The  lack  of  agreement  l)etween  the 
analyses  of  nucleic  acids,  heretofore  published,  is  largely  due  to  this  fact. 

"(5)  On  hydrolysis  with  acids,  tritico-nucleic  acid  yields  1  molecule  of  guanin,  1 
of  adenin,  2  of  uracyl,  and  o  of  i)entose  for  every  4  atoms  of  phosphorous,  and  also 
an  unidentified  Ijasic  body. 

"(6)  Silver  tritico-nucleotinate  contains  (i  atoms  of  silver  for  every  4  of  phosi)horus, 
from  which  the  free  acid  is  supposed  to  contain  6  hydroxy  1  groups. 

"(7)  The  constitution  of  tritico-nucleic  acid  may  be  represented  l)y  tlie  union  of 
four  P(0H)5  groui)s,  in  which  the  4  atoms  of  phosphorus  are  united  by  3  of  oxygen, 
and  all  but  6  of  the  remaining  14  hydroxyls  are  substituted  by  the  groups  named, 
thus  forming  a  complicated  ester  of  pentahydroxyl  phosphoric  acid,  an  acid  unknown 
in  the  free  state,  but  which  Stokes  has  shown  forms  stable  esters. 

"  (8)  By  a  brief  hydrolysis  with  dilute  acids,  all  the  guanin  and  adenin  are  split  off 
and,  at  the  same  time,  about  one-fourth  of  the  phosphorus  appears  as  orthophosphoric 
acid.  By  dilute  alkalies,  the  purin  bases  are  not  easily  split  off,  but  orthophosphoric 
acid  is  rapidly  and  abundantly  formed. 

"  (9)  After  a  brief  hydrolysis,  in  acid  solution,  a  complicated  phosphoric  acid 
remains  which  contains  no  guanin  or  adenin  and  only  2  pentose  groups  for  every  3 
atoms  of  phosphorus.  The  composition  of  its  bai'ium  salt  indicates  that  it  may  be 
formed  from  the  nucleic  acid  by  splitting  off  1  of  the  phosphorus  atoms,  to  which 
are  attached  the  guanin,  adenin,  and  1  pentose. 

"(10)  Tritico-nucleic  acid  resembles  the  nucleic  acids  of  animal  origin,  in  that  it 
contains  the  purin,  pyrimidin  and  carbohyd-n  e  groups,  together  with  phosphorus. 
The  purin  groups  are  the  same  in  the  animal  and  vegetable  acids,  but  in  the  former 
326 
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tlu' pvrimidiu  and  farl)nliy(lr:U(' ,u:voups  are  represented  l)y  thyiniii  and  hexone,  in 
the  latter  by  uracyl  and  pentose. 

"  (11)  Tritico-nucleic  acid  closely  resembles,  and  may  be  identical  with,  the  nncleic 
acid  of  yeast,  since  both  contain  uracyl  and  a  pentose  and  api)ear  to  have  the  same 
ultimate  composition. 

"  (12)  Tritico-nucleic  acid  resembles  gnanylic  acid,  in  that  botli  may  be  represented 
as  complicated  esters  of  a  i)liosphoric  acid  formed  by  the  union  of  four  P(OH  )-^  groujis, 
but  otherwise  they  present  marked  differences,  which  indicate  different  physiological 
relations. 

"(13)  The  conception  of  tritico-nucleic  acid  as  an  ester  of  pentahydroxyl  phos- 
phoric acid  suggests  a  chemical  relation  that  may  possibly  exist  between  paranucleie 
acid  and  the  true  nucleic  acids,  for  the  organic  part  of  the  paranuclein  of  egg  yolk,  as 
one  of  us  has  previously  shown,  has  nearly  the  same  composition  as  that  of  the  organic 
part  of  the  paranucleo-proteid  from  which  it  originated,  as  is  seen  when  the  analyses 
are  calculated  PC),  fiee.  (Four  1*(()II)5  grou])S  united  by  3  oxygen  atoms  contain 
r:0::l:4i). 

"  (14)  The  i)rotein  compounds  of  nucleic  acid  may  be  regarded  as  protein  nucleates, 
those  containing  but  little  nucleic  acid  united  with  much  protein  forming  the  nucleo- 
proteids,  those  with  much  nucleic  ai-id  and  little  protein  forming  the  nucleins.  The 
jiroportion  in  wdiich  the  protein  and  nucleic  acid  unite  is  determined  by  the  relative 
proportion  of  bases  and  acids  present  in  the  solution  at  any  given  time." 

The  ash  constituents  of  plants,  their  estimation  and  their  importance  to 
agricultural  ehsmistry  and  agriculture,  P>.  Tolf.ens  (Jour.  Lcn/dir.,  'lO  {190J), 
Xo.  3,  pp.  231-275). — This  is  a  revised  re})rint  (in  (Terman)  of  an  article  published  in 
the  Record  (18,  pp.  207,  ;!05). 

On  the  determination  of  phosphoric  acid  in  plants,  G.  Sokolov  [Zlmr.  Opuiiv. 
A(jr(tn.  [.F()(ir.  llrpl.  Landir.],  2  {I'JOl),  Xo.  6,  pp.  770-779). — The  investigations 
rei)orted  in  this  article  relate  especially  to  the  determination  of  pliosplioric  acid  in 
the  ash  of  various  kinds  of  wood.  It  was  found  that  in  case  of  woods  ordinarily 
yielding  an  a.^h  rich  in  lime  simple  incineration  is  the  most  satisfactory  method  of 
prejiaring  material  for  the  determination  of  i)hosphoric  acid. 

The  chemical  methods  of  determining-  the  productiveness  of  soils  as 
dependent  upon  phosphoric  acid,  K.  K.  Gedroiz  (Zhuv.  Opuitu.  Agruu.  [Jour. 
E.rpt.  Liniihr.],  2  (1901),  Xo.  c,  pp.  745-769). — Comparison  of  results  obtained  by 
means  of  chemical  methods  with  those  furnished  by  pot  experiments  on  a  nmnber 
of  different  2:)lants  indicate  that  plants  vary  so  much  in  their  power  of  taking  up 
phosphoric  acid  from  the  same  soil  that  no  one  solvent  can  be  relied  on  to  measure 
the  availability  of  this  constituent  for  all  plants.  The  author,  however,  considers 
the  use  of  2  jier  cent  citric  acid  jireferable  to  2  per  cent  acetic  acid  proposed  by 
Bogdanov  for  determining  availal)le  j)hosj)horic  acid  in  the  soil. 

On  the  amount  of  1  per  cent  hydrochloric  acid  required  for  the  digestion 
of  soils  for  analysis,  P.  Kossovicii  (Zhur.  Opuitn.  Agron.  {_Jour.  E.rpt.  Ldudir.],  2 
( 1901),  Xo.  5,  pp.  639-642). — Tests  of  5  very  dissimilar  soils  using  10  gm.  of  the  soil 
to  500  cc.  and  1,000  cc.  of  1  per  cent  hydrochloric  acid,  indicate  that  the  smaller 
amount  of  acid  is  not  sufficient  in  all  cases,  but  that  100  times  as  nmch  aci<l  as 
soil  should  be  used.  The  author  reconniiends  50  gm.  of  soil  and  5  liters  of  1  i)er 
cent  acid 

On  the  question  of  the  determination  of  humus  in  soils,  P.  Kossovicn  {/Jmr. 
Opiritn.  Agron.  [J<mr.  Expt.  Laiulw.'},  2  (1901),  Xo.  5,  pp.  643-646).— The  author 
reports  examinations  of  chernozein  soils  which  show  that  such  soils  rarely  contain 
carbonates  in  sufficient  amounts  to  interfere  with  the  determination  of  humus  by 
coml)ustion  in  oxygen. 

The  determination  of  lim  and  magnesia  iix  water,  A.  Grittne]!  (Zl.'ivJir. 
Angew.  Chcju.,  15  (1902),  pp.  847-852;  nbs.  In  Chem.  CentbL,  1902,  II,  Xo.  13,  p.  857). — 
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The  author  reports  tests  of  the  soap  solution  method  for  determining  hanhiess  and 
of  the  methods  of  Clark  and  Winkler.  These  methods  are  considered  unreliable. 
Pfeiffer's  modification  «  of  Wartha's  method  is  recommended. 

The  determination  of  nitric  acid  in  water,  R.  Woy  {Ztschr.  Oefenil.  Chem.,  8 
{1902),  p.  301;  «//.s'.  //'  Chein.  Zty.,  20  {1902),  No.  76,  Repcrl.,  p.  251).— The  author 
describes  a  modification  of  Devarda's  method  (E.  S.  R.,  9,  p.  728),  which,  it  is 
claimed,  gives  very  accurate  results. 

The  rapid  estimation  of  boric  acid  in  butter,  H.  D.  Richmond  and  J.  B.  P. 
Harrison  {Analyst,  27  {190.'),  No.  31,5,  pp.  179-182). — The  method  as  used  by  the 
authors  is  as  follows:  To  2.5  gm.  of  butter  in  a  beaker  is  added  25  cc.  of  a  solution 
containing  6  per  cent  of  milk  sugar  and  4  per  cent  of  normal  sulphuric  acid.  The 
butter  is  melted,  stirred  well,  and  the  aqueous  portion  allowed  to  settle  for  a  few 
minutes,  when  20  cc.  is  drawn  off,  brought  to  a  boil,  and  titrated  with  half-normal 
soda  solution,  phenoli)hthalein  being  used  as  an  indicator.  Twelve  cubic  centimeters 
of  glycerol  is  then  added  and  the  titration  continued  until  a  pink  color  appears. 
The  difference  between  the  2  titrations,  less  the  amount  of  alkali  required  ])y  the 
glycerol,  multiplied  l)y  the  factor  0.0.368  gives  the  amount  of  boric  acid  in  20  cc; 
and  this  multiplied  l)y  100  plus  the  percentage  of  water  in  the  butter  and  the  product 
divided  by  20  gives  the  percentage  of  boric  acid. 

Determination  of  lecithin  in  milk,  F.  Bordas  and  S.  de  Raczkowski  {Compi. 
Rend.  Acad.  Sci.  Birix,  LU  {1902),  No.  26,  pp.  1592-1594;  Ann.  Chim.  Analyt.,  7  {1902) , 
No.  9,  pp.  331-333) . — The  determination  of  phosphoglyceric  acid  is  recommended. 
The  method  is  as  follows:  100  cc.  of  milk  is  added  to  a  mixture  of  100  cc.  of  alcohol, 
100  cc.  of  water,  and  10  drops  of  acetic  acid.  The  coagulum  is  separated  by  filtration 
and  extracted  with  alcohol.  The  extract  is  evaporated  to  dryness  and  the  residue 
taken  up  with  ether-alcohol.  After  evaporation  the  residue  is  saponified  with  potas- 
sium or  barium  hydroxid  and  the  soap  decomposed  with  nitric  acid.  The  filtrate  from 
this  is  evaporated  to  dryness  and  the  residue  treated  with  concentrated  nitric  ai'id 
and  potassium  permanganate.  The  phosi)hate  is  then  determined  as  magnesium 
pyrophosphate,  which,  multiplied  by  the  factor  1.5495,  gives  the  amount  of  phospho- 
glyceric acid  in  the  original  sample. 

Department  of  chemistry,  A.  L.  Knisei.y  {Oregon  Sta.  Rpt.  1902,  pp.  53-59). — 
This  is  a  report  of  the  chemist  on  the  work  done  during  the  year  and  contains  incom- 
plete analyses  of  14  samples  of  soil,  determinations  of  soil  moisture  in  4  plats  at  dif- 
ferent dates,  and  analyses  of  3  samples  of  "red  albumen,"  2  of  Paris  green,  1  of 
mineral  water,  and  2  of  blackberries. 

On  a  new  acid  indicator,  L.  J.  Simon  {Couipt.  Rend.  Acad.  Sci.  Paris,  135  {1902), 
No.  10,  pp.  437-439). — The  properties  of  a  new  product,  isopyrotritartaric  acid 
(CTHgOg),  obtained  by  calcining  tartaric  acid  with  potassium  bisulphate,  are  described. 

A  vacuum  desiccator  heated  by  regulated  incandescent  lights,  A.  Skita 
{Chem.  Ztg.,  26  {1902),  No.  77,  p.  898,  fig.  1). 

Agricultural  chemistry  in  the  nineteenth  century,  W.  Frear  {Peniinijlrania 
Dept.  Agr.  Ept.  1901,  pi.  1,  pp.  664-669) . — A  popular  discussion  of  this  subject. 

BOTANY. 

The  relation  of  nutrition  to  the  health  of  plants,  A.  F.  Woons  (  U.  S.  Dept. 
Agr.  Yearbook  1901,  pp.  155-176, pis.  7).— An  outline  is  given  of  some  of  the  more 
important  problems  of  nutrition  in  relation  to  the  health  of  plants,  and  a  discussion 
of  the  effects  of  soil  conditions  on  plant  growth,  the  functions  of  various  chemical 
elements  as  constituents  of  jilants,  and  the  effect  of  overfeeding  and  overwatering  on 
the  general  health  of  plants. 


"Ztschr.  Angew.  Chem.,  15  (1902),  p.  193. 
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Invest! g-ations  on  the  utilization  of  ternary  compounds  by  plants,  P.  Maze; 

(Anil.  Inst,  /'astt'iir,  V>  [I'.iCi],  Xos.  .>',  jtji.  19.',- M,';  ,7,  pp.  .,'4i_!~J^<S}. — Ah  a  result  of 
an  exten(U'(l  series  of  ex|)eriinents  with  }>eas,  beans,  lupines,  peanuts,  and  corn,  the 
author  claims  that  the  earbohydratc  or  the  oleaginous  reserves  of  the  jilant  are  util- 
ized by  being  passed  through  a  iiuiid)er  of  transformations  whieh  always  result  in 
the  formation  of  alcohol.  The  author  believes  that  the  combining  of  the  ternary 
carbohydrate  compounds  with  the  nitrogenous  elements  is  brought  about  by  the 
(jxidation  of  the  alcohol  and  its  transformation  to  ethyl  alcohol,  l)ut  the  evidence  of 
tills  is  not  deemed  sutHcient  for  j)uhlication  as  yet. 

In  the  second  i^aper  the  author  states  that  peas,  when  deprived  of  o.xygen,  trans- 
form the  fermentable  sugar  into  alcohol  and  carbonic  acid,  but  do  not  utilize  it  for 
the  construction  of  living  tissue.  If  placed  in  favoraljle  conditions,  however,  the 
plant  exercises  the  same  action  on  sugar  and  can  utilize  the  alcohol  for  plant  growth. 
In  carrying  on  subsequent  experiments  it  was  found  that  these  conclusions  did  not 
fidly  apply  to  yeasts,  but  were  fully  borne  out  by  the  hingns  Eurotlupsls  guy(jiii..  This 
fungus  not  only  ferments  sugar  with  the  same  activity  as  yeast,  but  is  able  to  develop 
in  a  mineral  solution  when  alcohol  or  dextrose  is  added.  These  2  methods  of  nutri- 
tion are,  according  to  the  investigations  of  the  author,  shown  to  be  identical  in  prin- 
cil)]e.  The  assimilation  of  ternary  carlxm  compounds  derived  from  sugar  is  brought 
aliout  through  the  utilization  of  aldehyde  by  the  living  plant.  The  alcohol  which  is 
formed  by  the  })lant  is  not  used  as  such,  l)ut  as  aldehyde.  The  differences  noted  in 
tlie  nutrition  of  the  fungus  are  attributed  to  the  presence  of  zymase,  which  is  neces- 
sary for  the  assimilation  of  the  <'arbon  derived  from  sugar. 

Cane  sugar  as  a  reserve  material  in  phanerogams,  E.  Boukquelot  ( Cuinpt. 
Rend.  Acad.  Sri.  F<(ri.<<,  1S4  [1902),  No.  12,  pp.  718-720). — Investigations  were  made 
of  a  number  of  plants  representative  of  those  whose  reserve  material  consists  of  starch, 
iiudin,  mannane,  galactan,  oil,  etc.  The  author  claims  that  18  out  of  20  species  exam- 
ined showed  the  presence  of  cane  sugar  in  the  portion  of  the  plant  examined.  Con- 
tinuing his  observations  he  claims  to  ha\e  found  cane  sugar  in  tarol)  beans,  honey 
loi'ust,  onion,  holly,  Aucuha  japonica,  phellandrium,  caraway  seed,  coriander,  etc., 
and  to  have  isolated  the  cane  sugar  from  the  mature  seed  of  the  honey  locust,  holly, 
lily-(if-the-valley,  Aucuba,  and  from  the  root  of  peony. 

The  starch  of  evergreen  leaves  and  its  relation  to  photosynthesis  during 
winter,  K.  ^Miyake  {Bot.  Gaz.,  33  {1903),  Xo.  5,  pp.  ^21-340). — An  investigation  was 
made  of  various  evergreen  trees  and  shrubs,  in  which  it  was  determined  that  the 
starch  content  differs  much  according  to  the  different  species.  Monocotyledons  gen- 
erally contain  less  starch  than  dicotyledons,  gymnosperms,  and  pteridophytes,  or  in 
some  species  none  at  all  was  observed.  The  starch  in  evergreen  leaves  normally 
begins  to  decrease  in  November,  reaching  its  minimum  during  January  and  the 
beginning  of  FeTjruary,  and  begins  to  increase  again  at  the  end  of  February.  The 
starch  found  in  evergreen  leaves  in  winter  is  generally  limited  in  amount  as  compared 
with  that  observed  at  other  times  of  the  year,  but  in  a  few  species  of  plants  it  was 
found  quite  abundant.  Starch  is  formed  by  photosynthesis  during  winter  in  small 
amounts  and  is  translocated  during  the  same  season.  The  majority  of  evergreen 
leaves  in  the  northern  part  of  Japan  almost  entirely  lose  the  starch  from  the  meso- 
jiliyll  and  guard  cells  in  winter.  In  the  ndddle  and  southern  part  of  Japan  many 
evergreen  leaves  contain  considerable  starch  in  the  mesophyll,  altlK)Ugh  the  amount 
varies  with  different  species  during  the  coldest  part  of  the  winter.  The  starch  con- 
tent of  evergreen  leaves  is  generally  more  abundant  in  spring  than  late  in  summer  or 
early  in  autumn.  The  stomata  of  a  number  of  evergreen  leaves  were  found  to  be 
open  during  the  winter.  The  entire  absence  of  calcium  oxalate  crystals  from  the 
ieavt's  during  winter,  as  claimed  by  Lidforss,  could  not  be  verilied. 

Photosynthesis  by  green  leaves  in  light  rays  of  diflferent  wave  lengths, 
A.  RiCHTER  {Rev.  Gen.  Bot.,   U  {1902),  Nos.  160,  pp.  151-169;  161,  pp.  211-218).— 
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A  review  is  given  of  the  effects  of  different  colored  light  on  photosynthesis,  and  the 
author  describes  experiments  with  bamboo  leaves  placed  for  a  time  under  colored 
screens  which  admitted  different  portions  of  light,  and  whose  wave  length  was  meas- 
ured. As  a  result  of  all  the  experiments,  which  are  reported  at  length,  it  is  shown 
that  the  effect  of  light  rays  on  the  leaf  is  in  proportion  to  the  absorptive  energy  of 
the  leaf  and  entirely  independent  of  the  part  of  the  spectrum  or  of  the  wave  length  of 
the  light  rays. 

The  transformation  of  oil  in  seed  during  their  germination,  P.  Maze  (  Compt. 
Rend.  Acad.  Sci.  I'ar'n^,  134  {l'>02),  No.  5,  pp.  S09-311). — Experiments  are  reported 
on  the  germination  of  the  seed  of  castor  bean  and  peanut,  in  which  the  transforma- 
tion of  the  oil  contained  in  the  seed  is  shown.  The  experiments  are  believed  to  show 
that  the  increase  in  sugar  and  similar  material  which  takes  place  during  the  germi- 
nation of  the  seed  is  made  at  the  expense  of  the  oil. 

The  growth  of  alfalfa  in  noncalcareous  soils,  P.  P.  Deheraix  and  E. 
Demoussy  [Compt.  Rend.  Acad.  Sci.  Parl.t,  134  {1903),  No.  2,  pp.  75-SO). — A  report 
is  given  of  experiments  with  alfalfa  which  w^as  grown  in  soil  which  contained  little 
or  no  lime.  One  sample  of  soil,  which  is  designated  as  heath  soil,  contained  a  great 
amount  of  organic  matter  while  the  other  soil  was  disintegrated  gneiss.  Each  soil 
was  free  from  carbonate  of  lime.  The  soils  were  placed  in  pots  containing  3  kg.  to 
which  3  gm.  of  potassium  phosphate  was  added.  In  addition,  different  pots  received 
varying  amounts  of  carbonate  of  lime  and  some  received  an  inoculation  of  garden  soil. 
The  results  of  the  experiments  show  that  the  organisms  which  produce  tubercles  on 
the  roots  of  the  alfalfa  were  present  in  both  soils.  Their  action  was  made  more  vig- 
orous by  the  addition  of  lime.  The  inoculation  with  garden  soil  was  followed  with 
favorable  results  in  the  case  of  the  growing  of  alfalfa,  as  also  proved  true  for  the 
growing  of  clovei'. 

The  comparative  resistance  to  high  temperatures  of  the  spores  and  myce- 
lium of  certain  fungi,  Abigail  O'Brien  {Bid.  Torrey  Bot.  Club,  29  {1902),  No.  3, 
pp.  170-172). — The  well-known  fact  that  the  spores  of  bacteria  are  more  resistant  to 
heat  than  the  vegetative  cells  has  led  to  an  investigation  of  the  general  belief  that 
the  spores  of  fungi  are  better  able  to  resist  high  temperatures  than  is  the  mycelium. 
The  author  experimented  with  A.'^pergillus  flavu.s,  Botrytis  vulgaris,  Rhizopus  nigricojis, 
Sterigmafocystis  nigra,  and  Penicillium  glancinii.  These  were  grown  on  beet  cylinders 
in  test  tubes  and  the  mycelium  was  taken  from  the  culture  tubes  within  2\  days  after 
the  fungus  began  to  grow.  Tlie  effect  of  temperatures  of  from  4.5  to  65°  C.  on  the 
spores  and  mycelium  of  this  fungus  is  shown.  It  was  found  that  the  mycelium  of 
all  the  fungi,  except  Botrytis,  gave  vigorous  fresh  growth  at  50°  C.  for  exposures  of 
30  and  60  minutes.  Both  the  spores  and  mycelium  of  Penicillium  gave  vigorous 
grow^th  at  55°  C.  The  germination  of  spores  did  not  always  vary  as  to  the  length  of 
time  of  exposure.  This  is  attributed  to  variation  in  the  resistance  of  individual 
spores. 

The  digestion  of  mannane  in  the  tubercles  of  orchids,  H.  Herissey  {Vompt. 
Rend.  Acad.  Sci.  I'uri.-<,  134  {1902),  No.  12,  pp.  721-723). — ]\Iannane,  which  exists  in 
the  pseudo-tubercles  of  many  orchids,  is  said  to  be  transformed  into  maimose  under 
the  influence  of  soluble  ferments.  This  transformation  may  take  place  in  the  tu1:)er- 
cle  itself  when  the  material  is  used  for  the  development  of  the  new  plant.  It  is 
necessary  to  recognize,  however,  that  the  ferment  is  distinct  from  the  reserve  mate- 
rial upon  which  it  acts. 

The  endophytic  fungi  of  orchids,  G.  T.  Grignan  {Rev.  Hort.  \_Paris],  74  {1902), 
No.  15,  pp.  361-365). — A  discussion  is  given  of  the  relations  existing  between  certain 
fungi  and  some  orchids,  it  having  been  claimed  that  a  form  of  symbiosis  existed 
between  them.  The  author  is  led  to  doubt  the  accuracy  of  this  contention  and  shows 
that  the  presence  df  tli(>  \  arasitc  is  not  necessary  to  the  germination  and  growth  of 
the  orchids. 
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Diagnosis  of  bacteria,  T.  Matzcschita  {Bacteriologische  Diagnoatlk.  Jena:  Gus- 
tav  Fischer,  1V02,  pp.  693,  figs.  17). — In  the  present  volume  the  author  presents  a 
system  of  classification  of  bacteria,  with  special  reference  to  their  more  conspicuous 
l)iological  characteristics.  The  number  of  species  considered  in  the  volume  is  1,525. 
Only  bacteria  are  considered,  no  parasitic  fungi  belonging  to  other  orders  being 
treated.  The  bacteria  are  classified  from  a  biological  standpoint  into  5  general 
groups:  (1)  Those  which  liquefy  meat  gelatin;  (2)  those  which  do  not  liquefy  meat 
gelatin;  (3)  those  which  do  not  grow  on  meat  gelatin  at  a  temperature  lower  than 
20°  C. ;  (4)  bacteria  which  have  not  been  accurately  described  in  the  literature  of 
the  subject;  (5)  bacteria  which  have  not  been  cultivated  on  artificial  media. 

The  bacteria  included  under  these  general  heads  are  further  subdivided  into  aerobic 
and.  facultative  aerobic  and  anaerobic  forms.  A  further  subdivision  under  these 
classes  is  based  on  the  presence  or  absence  of  locomotor  organs,  these  classes  being 
divided  again  into  groups  which  form  spores  and  those  which  do  not,  and  these 
groups  in  turn  being  still  further  subdivided  into  forms  which  stain  by  the  Gram 
method  and  those  which  do  not.  Under  each  l)acterial  species  considered  by  the 
author  the  method  of  growth,  behavior,  and  appearance  on  various  nutrient  media 
are  mentioned  for  purposes  of  identification  of  the  species.  The  bacteria  are  futher 
classified  in  the  second  section  of  the  volume  on  the  basis  of  the  material  or  location 
in  which  they  are  found.  This  classification  is  followed  by  a  detailed  key  arranged 
for  the  purpose  of  assisting  in  the  identification  of  species  of  bacteria. 

Treatise  of  bacteriology,  pure  and  applied  to  medicine  and  hygiene,  P. 
MiQUEL  and  R.  C'ambiek  (Traite  de  badfriologle,  pure  et,  appliqvfe  a  la  mklecine  et  a 
Fhyglene.  Paris:  C.  Naud,  1902,  pp.  XVI+1060,  figs.  224)-— In  this  volume  the 
authors  discuss  the  various  subjects  which  relate  to  the  morphology,  biology,  and 
cultivation  of  bacterial  organisms.  Pathogenic  fungi  and  protozoa  are  excluded 
from  this  volume  but  will  be  discussed  in  a  subsequent  treatise.  The  work  is  divided 
into  4  parts,  of  which  the  first  contains  an  account  of  the  morphology  and  biology  of 
bacteria,  their  resistance  to  physical  and  chemical  changes,  nutrient  media,  cultiva- 
tion of  bacteria  under  aerobic  and  anaerobic  conditions,  experimentation  on  animals, 
microscopic  preparations,  methods  of  staining  bacteria  in  cultures,  exudations  and 
animal  tissues,  and  oj^tical  apparatus  necessary  for  studying  bacteria.  The  second 
part  contains  a  detailed  discussion  of  the  various  pathogenic  micrococci,  bacilli,  and 
spirilla,  as  well  as  an  account  of  diseases  due  to  unknown  micro-organisms,  and  a 
consideration  of  the  problems  of  virulence,  imnumity,  and  methods  of  immunization. 
In  the  third  part  of  the  volume  the  authors  discuss  zymogenic,  chromogenic,  and 
saprogenic  bacteria.  The  fourth  part  is  devoted  to  the  application  of  bacteriology  to 
hygiene  and  medicine,  and  contains  a  discussion  of  a  bacteriological  analysis  of  air, 
water,  and  soil,  together  with  a  general  account  of  mechanical,  physical,  and  chem- 
ical methods  of  disinfection.  In  connection  with  the  discussion  of  pathogenic  bac- 
teria an  account  is  presented  of  the  virus  and  toxins  of  a  number  of  diseases  in  which 
the  micro-organism  is  not  known.  These  diseases  include  influenza,  aphthous  fever, 
smallpox,  cancer,  pleuro-pneumonia,  yellow  fever,  rabies,  and  syphilis. 

The  composition  of  the  albuminoids  and  cell  membranes  of  fungi  and  bac- 
teria, K.  i^.  IwAxoFF  {Beitr.  Clicm.  I'liysiol.  u.  Pathol.  Ztsclir.  Biochem.,  1  {1902),  pp. 
524-537;  abs.  in  Bot.  Centbl.,  89  {1902),  No.  17,  p.  .^9i).— Studies  are  reported  of 
Aspergillus  niger.  Boletus  edulis,  Claviceps pupurea,  Badlbis  megatherium,  B.  anthracis, 
and  Staphylococcus  pyogenes  aureus,  in  which  the  albuminoids  Avere  found  to  contain 
15  to  16  per  cent  of  nitrogen  and  0.75  to  2.25  per  cent  phosphorus.  The  large  phos- 
phorus content  places  the  albuminoids  of  these  plants  among  the  nucleoproteids. 
The  cell  membranes  showed  a  decided  reaction  of  chitin,  which  agreed  closely  with 
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that  substance  a!^  known  in  animals.  The  methods  of  determination  are  fully 
described. 

Denitrification,  II.  Weissenberg  {('enthl.  Bakt.  u.  Par.,  2.  Aht.,  8  {1902),  j)p. 
166-170;  abs.  in  Jour.  Chem.  Soc.  lLondori'\,  S2  (1902),  No.  477,  IT,  p.  470).— A  brief 
account  is  given  of  observations  on  the  behavior  of  denitrifying  organisms  under 
different  culture  conditions. 

Department  of  bacteriolog-y,  E.  F.  Pernot  (  Oregon  Sta.  Rpt.  li:02,  pp.  67-6!)). — 
A  brief  report  is  given  of  experiments  with  cultures  of  bacteria  in  the  preparation 
of  vinegar  from  waste  prunes  and  other  fruits.  The  bacterial  fermentation  of  corn 
silage  was  also  investigated,  and  a  number  of  cases  of  supposed  bacterial  diseases  of 
animals  are  reported. 

Report  of  the  Moscow  Bacteriological  Agricultural  Station  for  1901,  S. 
Severin  {Riv.  in  Izr.  Min.  Zeni.,  1  {1902) ,  No.  23,  pjp.  478,479). — An  investigation 
was  made  of  the  bacterial  preparation  Alinit,  and  2  organisms  were  isolated  from  it. 
These  organisms  were  found  to  possess  no  property  of  increasing  the  yield  of  cereals. 
The  experiments  were  carried  out  with  the  application  of  the  dry  cultures,  as 
recommended  by  the  distributers  of  Alinit.  The  station  also  made  an  extended 
study  of  the  process  of  fermentation  of  the  dough  in  the  preparation  of  l)lack  bread. 
The  stability  of  dry  cultures  and  their  resistance  to  winter  temperature  was  also 
investigated.  It  was  found  that  these  cultures  as  prepared  bj'  the  station  do  not 
retain  their  vitality  longer  than  4  months.  They  were  not  affected,  however,  by 
low  temperatures,  even  when  subjected  to  a  temperature  of  —20°  C-.  In  addition  to 
the  above,  the  station  reports  investigations  on  the  influence  of  micro-organisms  on 
insects. — f.  fireman. 

The  relation  between  the  so-called  Alinit  bacteria,  Bacillus  ellenbachen- 
sis,  B.  megatherium,  and  B.  subtilis,  B.  Heinze  {Centbl.  Bakt.  v.  Par.,  2. 
Abt.,  8  {1902),  Nos.  13,  pp.  391-395;  14,  pp.  417-435;  15-16,  pp.  449-453;  17,  pp. 
513-519;  18-19,  pp.  546-556;  20,  pp.  609-626;  21,  pp.  <?(5,?-6(59).— Comparative  studies 
are  reported  on  the  relation  between  the  organisms  which  are  mentioned  above. 
Their  identity  has  been  often  claimed,  and  the  author  conducted  a  long  series  of 
cultures  and  experiments  to  ascertain  their  true  relationships.  A  tabular  summary 
is  given,  in  which  the  more  important  biological  phenomena  of  each  species  is 
shown.  Based  upon  his  observations,  the  author  claims  that  in  no  case  should  the 
so-called  Alinit  bacteria  be  confused  with  B.  megatherium,  although  agreeing  in  some 
superficial  characteristics.  The  resemblance  to  the  hay  bacillus,  B.  subtilis,  is  still 
more  remote. 

Nitrogen  assimilating  bacteria,  (terlach  and  Vogel  {Centhl.  Bakt.  n. 
Par.,  2.  Abt.,  8  {1902),  No.  21,  pp.  669-674). — Experiments  are  reported  with  a 
species  of  bacteria  that  is  recognized  as  belonging  to  the  group  called  Azotobacter  by 
some  authors.  The  species  under  investigation  was  isolated  and  cultivated  for  some 
time  and  culture  media  of  known  composition  inocculated  with  the  organism.  After 
20  to  25  days  the  nitrogen  content  of  the  medium  was  determined,  and  in  every  case 
Avhere  inoculation  material  was  used  there  was  a  decided  gain  in  nitrogen.  Greater 
gains  were  obtained  where  grape  sugar  was  added  to  the  nutrient  medium  than  where 
it  was  (lisi)laced  by  calcium  propionate. 

Notes  and  observations  on  nitrifying  bacteria,  R.  Helms  (.If,'-  '^'f'^-  ^^i^ 
South  Wales,  13  (1902),  No.  2,  pp.  21.5-222,  pi.  i).— Notes  are  given  on  agricultural 
bacteriology  and  its  progress,  and  the  action  of  nitrifying  bacteria  is  described.  The 
results  of  inoculation  experiments  with  nitrifying  organisms,  as  shown  by  the  growth 
of  wheat  in  pots,  are  given.  Field  experiments  were  conducted  with  the  same 
organisms,  but  no  definite  results  were  o))tained. 

The  aerobic  retting  of  flax,  L.  Hauman  (.Iv/?/.  Itisi.  P((steur,  16  {1902),  N'o.  5, 
pp.  370-385;  L'Ing.  Agr.  Gembloux,  12  {1902),  No.  11,  jip.  513-516).— The  retting  of 
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textile  plants  is  said  to  he  the  result  of  the  action  of  niiero-organisnis  wliii-h  attack 
the  pectic  l)0(lies  c(jnstituting  the  middle  lamella  of  the  fibers,  as  well  as  the  most  of 
the  parenchyma  which  surrounds  the  fibrovascular  bundles.  An  examination  of  a 
number  of  samples  of  retted  flax  showed  the  presence  of  the  following  organisms: 
BaciJluR  coll  coniuiiivh,  B.  mesentericus  fusnis,  B.ftaorescemi  ll(jaefacienf>,  B.  mycoides, 
B.  s^ibiilis,  B.  tenno,  Streptothrix  forsteri,  Micrococcus  roseiis,  Penici Ilium  glaucwn,  Mwor 
mitccdo,  and  Clndosporrmn  herbarum;  together  with  the  sterile  mycelia  of  a  number 
of  fungi.  Pure  cultures  were  made  of  these  different  organisms  and  exiwriments 
conducted  with  them,  together  with  other  fungi,  such  as  Sclerotinia  lihertiana,  Botry- 
tis  cinerea,  and  Aspergillus  niger.  Of  these  the  author  found  Bacillus  fluorescens  gave 
the  best  results,  the  Streptothrix  attacked  the  fibers  less  rapidly,  while  Micrococcus 
rosens  was  the  least  efficient  in  retting  the  flax.  His  studies  showed  that  these  organ- 
isms act  through  the  solution  of  the  pectin  in  the  flax,  and  in  artificial  solutions 
where  j^ectate  of  lime  was  added  the  material  was  readily  liquefied. 

A  variety  of  hog-cholera  bacillus  which  closely  resembles  Bacillus  typhosus, 
M.  DoKSET  (Alls.  Ill  Science,  ii.  ser.,  /o  [190J),  Xn.  S7-'i,  p.  o70j. — A  variety  of  hog- 
cholera  bacillus,  which  was  isolated  from  a  virulent  outbreak  of  hog  cholera  in  Page 
County,  Iowa,  is  described.  This  variety  corresponded  in  every  way  with  the  typical 
hog-cholera  bacillus,  except  in  its  fermentation  of  glucose  without  the  evolution  of 
gas.  In  this  respect  it  resembles  B.  typhosus  more  closely  than  the  hog-cholera  group 
of  bacteria.  Examination  of  several  cultures  has  shown  that  structurally  this  variety 
of  hog-cholera  bacillus  can  not  be  distinguished  from  some  specimens  of  B.  typhosus; 
but  the  author  concludes  that  when  the  source  and  pathogenic  properties  are  consid- 
ered the  organism  should  be  classed  among  the  hog-cholera  bacteria. 

Oysters  and  sewage  in  Narragansett  Bay,  C.  A.  Fuller  {Abs.-in  Science,  n. 
ser.,  15  {1903),  No.  375,  pp.  363,  364).— The  sewage  of  the  city  of  Providence,  which 
amounts  to  about  14,000,000  gal.  per  day,  is  discharged  into  Narragansett  Bay  and  is 
carried  out  by  the  tide,  coming  into  more  or  less  contact  with  some  of  the  oyster 
beds.  Samples  of  water  and  oysters  were  collected  from  different  localities,  and 
analyses  made  of  the  material  while  still  quite  fresh.  The  results  showed  that  the 
water,  oysters,  nnissels,  and  clams  for  a  distance  of  a  quarter  of  a  mile  from  the  sewer 
opening  contained  Bacillus  coli,  B.  cloacix,  and  Bacterium  lactis  aerogen.es.  The  water 
and  oysters  from  a  bed  2  miles  below  the  sewer  contained  the  same  organism.  Thirtj^ 
per  cent  of  the  oysters  and  about  60-per  cent  of  the  water  samples  from  a  bed  situated 
in  a  strong  tidal  current  5  miles  from  the  sewer  contained  Bacillus  coli.  Forty  [)er 
cent  of  the  oysters  and  70  per  cent  of  the  water  samples  from  a  bed  in  sluggish  water 
5f  miles  from  the  sewer  contained  the  bacteria,  and  oysters  from  a  bed  6  miles  away 
were  also  infested.  Oysters  from  a  bed  6^  miles  below  the  sewer  contained  no  colon 
bacilli,  and  the  water  contained  specimens  only  occasionally,  and  then  only  when 
taken  on  a  falling  tide.  Beds  still  farther  down  the  bay  were  entirely  free  from  con- 
tamination. 

Preliminary  observations  on  Bacillus  coli  communis  from  certain  species 
of  animals,  V.  \.  Mooke  and  F.  K.  Wkigut  (Abs.  iu  Sdence,  n.  ser.,  15  {190J),  X<>. 
875,  pp.  S7'J,  373). — A  study  has  been  made  of  Bacillus  coli  com)nunis  found  in  the 
large  and  small  intestines  of  horses,  cattle,  sheep,  swine,  dogs,  and  chickens.  The 
purpose  of  these  examinations  was  to  find  the  extent  to  which  varieties  of  this  bacil- 
lus exist  normally  in  the  intestines  of  different  individuals  of  the  same  species,  and 
of  different  species  of  animals.  The  object  was  to  determine  if  the  manj^  varieties  of 
the  colon  bacillus,  which  have  been  described  from  jiolluted  water,  soil,  and  from 
lesions  of  various  kinds  in  man  and  animals,  have  their  natural  existence  in  the  sup- 
posed normal  hal)itat  of  this  species  of  bacteria.  The  results  showed  no  pronounced 
variation  in  the  morphology  or  the  cultural  characters  of  these  bacilli  from  different 
sources  when  grown  on  gelatin,  agar,  ixitati,  and  bouillon. 
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On  the  apparent  identity  of  tlie  cultural  reactions  of  Bacillus  coli  com- 
munis and  certain  lactic  bacteria,  S.  C.  Prescott  [Ahs.  in  Science,  n.  ser.,  15 
{1902),  No  375, p.  363). — While  engaged  in  studying  certain  lactic  bacteria  the  author 
noted  the  great  similarity  presented  by  some  of  the  cultures  to  those  of  B.  coli  com- 
munvi,  and  he  has  carried  on  investigations  with  a  large  number  of  lactic-acid-pro- 
ducing organisms,  comparing  their  cultural  reactions  with  those  of  the  above  species. 
Cultures  were  isolated  from  47  different  media.  All  of  these  were  tested,  and  their 
growth  and  morphological  characters  noted.  Of  the  47  cultures  examined,  25  gave 
typical  colon  reactions,  6  gave  a  weak  response  to  tests,  and  the  others  failed.  Regard- 
ing the  source  of  these  bacilli,  the  author  suggests  that  they  may  ))e  true  colon  bacilli 
from  sources  which  can  only  l^e  conjectured;  or  they  may  be  lactic-acid  organisms,  not 
absolutely  identical,  yet  almost  impossible  of  differentiation  from  the  colon  bacilli. 
The  latter  view  the  author  regards  as  the  more  probable.  This  work  has  a  very 
practical  sanitary  bearing  and  seems  to  indicate  that  too  much  reliance  can  not  be 
placed  upon  the  so-called  colon  test  of  jiotable  waters. 

Toxicity  of  water  toward  pathogenic  bacteria,  H.  L.  Russell  {Abs.  in  Science, 
n.  ser.,  15  {1902),  No.  375,  p.  364). — A  preliminary  report  is  given  on  the  action  of 
natural  water  on  the  vitality  of  various  organisms,  particularly  pathogenic  organisms. 
When  typhoid  and  colon  organisms  were  inoculated  in  boiled  waters  (surface,  deep 
well,  and  spring)  growth  generally  occurred.  This  was  more  marked  with  the  colon 
than  with  the  typhoid  organisms,  and  was  most  pronounced  where  the  seeding  was 
light.  When  the  same  cultures  were  exposed  to  the  action  of  water  filtered  through 
a  Chamberland  or  Berkefeld  filter,  or  to  etherized  water  in  which  the  anaesthetic 
had  been  removed  by  aspiration,  growth  not  only  did  not  take  place  but  the  numerical 
content  was  greatly  reduced,  so  that  the  cultures,  became  sterile  within  24  hours: 
Tests  showed  that  if  filtered  water  was  heated  to  60°  C.  for  10  minutes  it  lost  its 
toxic  power.  The  origin  of  the  toxic  substances  is  ascribed  to  the  development  of 
water  bacteria.  After  incubation  for  33  days,  this  water  was  again  filtered  and  found 
toxic  for  typhoid  and  colon  bacteria,  and  upon  heating  it  again  lost  its  toxicity. 
Some  bacterial  species  develop  in  standing  water,  seeming  to  indicate  their  ability  to 
tolerate  the  toxins. 

Effect  of  low  temperatures  of  liquid  air  on  pathogenic  organisms,  C.  M. 
Belli  {Pub.  1st.  Ig.  Univ.  Padova,  2  {1902),  XII,  pp.  7;  extr.  from  Riforma  Medica, 
XVIII,  No.  19). — An  account  is  given  of  experiments  with  chicken-cholera  bacilli 
and  spore-bearing  and  nonspoi'e-bearing  forms  of  bacteria  of  carbuncle,  which  were 
subjected  for  9  hours  to  the  action  of  the  temperature  produced  by  liquid  air.  The 
results  show  that  this  temperature,  which  was  al)out  —190°  C,  not  only  checked 
the  development  of  the  bacteria  but  caused  an  actual  diminution  in  the  number  of 
colonies  present  by  destroying  some  of  the  least  resistant. 

On  the  germicidal  action  of  the  organic  peroxids,  F.  G.  Now  and  P.  C. 
Freer  {Abs.  in  Science,  n.  ser.,  15  {1.902),  No.  375,  pp.  365,  366).- — The  authors  have 
conducted  a  series  of  experiments  with  a  view  of  ascertaining  the  correct  explanation 
of  the  action  of  certain  metals  and  of  sunlight  on  bacteria.  It  is  known  that  certain 
substances  exert  a  marked  effect  upon  the  formation  of  benzoyl  acetyl  peroxid,  and 
this  served  as  a  basis  for  the  view  that  metals  act  upon  bacteria  by  giving  rise  to 
energetic  peroxids.  In  order  to  substantiate  that  theory  the  authors  have  investi- 
gated the  action  of  a  number  of  known  organic  peroxids,  some  of  which  have  proved 
wholly  inert,  while  others  exert  pronounced  and  remarkable  germicidal  properties. 
With  reference  to  diacetyl  peroxids  and  benzoyl  acetyl  peroxid,  it  is  shown  that 
these  bodies  are  chemically  and  bacterially  inert,  but  on  contact  with  water  they 
imdergo  hydrolysis  and  give  rise  to  the  extremely  energetic  acetyl  hydrogen  and 
benzoyl  hydrogen  peroxids.  A  solution  of  1:3,000  of  these  is  capable  of  destroying 
all  pathogenic  bacteria,  and  even  some  very  resistant  spores,  within  one  minute. 
The  germs  of  cholera  and  typhoid  fever  added  to  tap  water  are  promptly  destroyed 
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by  1  part  of  peroxid  to  100,000  of  water.  The  powerful  effects  of  the  organic  peroxids 
are  believed  to  be  due  to  the  ai'etyl  and  benzoyl  ions. 

Tryptophane  in  proteolysis,  8.  H.  Vines  {Arm.  Bot.,  16  {1902),  No.  61,  pp. 
1-22). — The  author  claims  that  the  proteolytic  enzyni  of  Nepenthes,  as  well  as  those 
of  the  pineapple  and  the  papaw,  are  essentially  try  ptic  in  their  action.  This  is  shown 
by  the  presence  of  a  substance,  known  as  tryptophane,  among  the  jiroducts  of  diges- 
tion when  tested  by  means  of  chlorin  water.  This  su))stance  is  generally  considered 
to  be  an  indication  of  the  disruption  of  the  proteid  molecules  into  nonproteid  sub- 
stances characteristic  of  tryi)tic  digestion.  In  the  present  pajjer  the  author  gives  an 
extended  account  of  his  ol)servations  on  the  enzyms  bromelin  and  papain,  and 
describes  experiments  with  the  enzyms  found  in  the  lig,  cocoanut,  germinating  seeds 
of  beans  and  barley,  of  yeast,  and  of  the  bacteria  of  putrefaction,  as  well  as  with 
animal  pepsin.  Under  appropriate  conditions  the  presence  of  tryptophane  among 
the  products  of  digestion  of  fibrin  and  Witte-peptone  was  demonstrated.  The  pro- 
duction of  tryptophane  in  the  exi)eriments  outlined  is  held  to  bear  out  the  author's 
opinion. that  proteolytic  enzyms  of  plants  in  general  are  essentially  tryptic.  Until 
the  existence  of  a  peptic  enzym  is  proved,  the  author  claims  that  this  statement  will 
hold  good.  In  respect  to  the  action  of  the  medium  the  vegetable  enzyms  may  be 
taken  to  show  affinity  with  pepsin  on  the  one  hand  and  trypsin  on  the  other.  In 
conclusion,  the  author  adds  a  few  words  regarding  the  action  of  hydrocyanic  acid  in 
l)romoting  proteolysis  in  plants.  The  general  occurrence  of  this  substance  in  plants 
has  long  been  known,  and  it  was  once  assumed  to  be  present  to  afford  protection  to 
the  plant,  but  recent  experiments  show  tliat  hydrocyanic  acid  is  an  early  product  in 
the  nitrogen  metabolism  of  the  plant. 

The  symbiosis  between  Amylomyces  and  a  species  of  Micrococcus,  P. 
VuiLLEMiN  {Compt.  Rend.  Acad.  Sri.  Parit,  134  {1902),  No.  6,  pp.  366-3€8).—A  brief 
description  is  given  of  Mucor  rouxianus,  which  is  the  ferment  employed  in  the  manu- 
facture of  certain  Chinese  food  products.  When  cultivated  on  cooked  rice  at  a  tem- 
perature of  15°  C'.  this  mucor  takes  on  a  tine  orange-yellow  coloration  which  is  due  to 
the  accumulation  in  the  filament  of  a  refracting  product.  In  the  older  filaments  a 
crystallization  of  this  pigment  may  be  observed.  When  the  cultures  are  made  at  a 
temi^erature  of  28°  or  more,  the  color  produced  is  much  paler.  The  author  has  found 
associated  with  this  mucor  an  undetermined  species  of  Micrococcus,  and  it  is  believed 
that  the  association  of  these  2  organisms  is  symbiotic  through  the  Micrococcus  attack- 
ing the  carbohydrates  and  consuming  the  maltose,  making  it  possible  for  the  fungus 
to  grow  luxuriantly  and  produce  the  orange-yellow  pigment  which  characterizes  it. 

The  action  of  tannin  and  coloring  matter  on  the  activity  of  yeasts,  A. 
RosENSTiEHL  {Coiupt.  Ri'iul.  Acod.  Sci.  P(irl.%  134  {1902),  No.  2,  pp.  119-122).— The 
action  of  tannin  and  coloring  matter  on  the  activity  of  yeasts  used  in  wine  making  is 
described. 

Notes  on  the  enzyms  of  the  Japanese  sake-yeast,  T.  Takahasht  {Bui.  Col. 
Agr.  Imp.  Univ.  Toh/o,  4  {1902),  No.  5,  pp.  395-397). — Since  the  occurrence  of  certain 
enzyms  is  said  to  be  characteristic  of  certain  yeasts  and  as  the  sake-yeast  differs  in 
its  physiological  and  morphological  properties  from  the  common  beer  and  wine 
yeasts,  the  author  has  made  a  study  to  ascertain  the  kinds  of  enzyms  present.  The 
methods  of  procedure  are  described,  and  as  a  result  of  his  investigations  the  author 
claims  that  sake-yeast  contains  sucrase,  zymase,  try2)sin,  catalase,  and  peroxidase. 

A  new  form  of  incubator  and  thermoregulator  for  bacteriolog-ical  work, 
H.  E.  Ward  {llJ'nuiis  Sta.  i'lrc.  59,  p}>.  12,  Jig^.  2). — A  new  form  of  incubator  is 
described  which  is  believeil  to  be  better  adapted  to  use  in  the  laboratory  than  those 
generally  employed.  The  method  of  heating  is  by  means  of  incandescent  electric 
lamps,  and  a  more  constant  temperature  may  be  secured.  Variations  of  less  than  a 
half  degree  in  24  hours  have  been  reported  for  this  form  of  apparatus. 
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A  biological  investigation  of  the  Hudson  Bay  region,  E.  A.  Preble  ( U.  S. 
Dept.  Agr.,  Dhvhion  of  Biological  Survey,  North  A»ierir<in  Fauna  No.  22,  pp.  I40, 
ph.  14). — In  this  report  the  author  gives  an  account  of  a  trip  by  water  from  Lake 
Winnipeg  to  the  western  shore  of  Hudson  Bay,  and  alno  along  the  shore  to  a  consid- 
erable distance  north  of  Ft.  Churchill.  The  author  describes  the  general  features  of 
the  country  along  the  course  of  the  trip  and  presents  notes  on  the  life  zones  and 
boundaries  of  the  region  as  well  as  on  the  new  species  of  mannnals  which  were  dis- 
covered. Annotated  lists  of  the  mammals,  birds,  and  l^atrachians  collected  on  the 
trip  are  presented,  together  with  an  extensive  bibliography  of  literature  relating  to 
the  biology  of  this  region, 

The  prairie  dog  of  the  Great  Plains,  C.  Hart  Merriam  (  U.  S.  Dept.  Agr. 
Yearbook  1901,  pp.  257-270,  pis.  3,  figs.  2). — The  prairie  dog  is  distributed  through- 
out the  (ilreat  Plains  region  from  Montana  to  Texas.  The  average  number  per  acre 
in  infested  localities  is  about  25,  although  much  larger  numbers  are  found  in  some 
places.  In  the  southern  part  of  their  range  they  are  seen  nearly  every  day  even  in 
winter,  but  in  Montana  and  Wyoming  they  hibernate  for  periods  of  varying  length 
during  the  winter.  Prairie  dogs  are  able  to  live  without  drinking  and  therefore 
inhabit  grazing  lands  far  from  any  source  of  water.  The  usual  number  of  young  for 
each  pair  appears  to  be  4.  The  burrow  may  be  dug  to  a  depth  of  14  ft.  or  deajjer 
below  the  surface  and  is  provided  with  horizontal  apartments.  The  chief  enemies 
of  the  prairie  dog  are  the  coyote,  badger,  black-footed  ferret,  and  rattlesnake.  Hawks 
and  owls  also  destroy  the  young  prairie  dogs.  This  animal  is  increasing  in  many 
parts  of  the  Great  Plains.  The  remedies  recommended  for  (combating  prairie  dogs 
include  poisoning  with  strychnin  or  cyanid  of  potash,  and  fumigation  with  bisulphid 
of  carbon. 

Killing  woodchucks  with  carbon  bisulphid,  C.  M.  Weed  {Nev>  Hampshire 
,Sta.  Bill.  91,  pj).  45-48).  —A  nundjer  of  experiments  are  reported,  during  which  it 
was  found  that  carbon  bisulphid  furnished  a  rapid  and  easy  means  of  ridding  culti- 
vated fields  of  woodchucks.  The  experiments  were  conducted  chiefly  by  A.  F. 
C'onradi,  W.  F.  Fiske,  R.  A.  Cushman,  and  P.  A.  Campbell.  In  nearly  every  case 
the  treatment  of  a  burrow  with  bisulphid  of  carbon  resulted  in  the  death  of  all  the 
woodchucks  contained  in  it. 

The  suslik  in  Germany,  A.  Jacobi  {Arh.  K.  Gesundlteitsaiute,  Biol.  Abt.,  2  [1902), 
No.  4,  ]>l>-  506-511,  fig.  1). — A  circular  letter  was  sent  out  to  various  parts  of  Germany 
for  the  purpose  of  determining  the  distribution,  prevalence,  and  other  data  of  economic 
importance  bearing  upon  this  mannnal.  It  was  found  that  the  suslik  has  become  quite 
widely  distributed  throughout  the  German  Empire.  Considerable  damage  to  various 
crops,  especially  cereals  and  legumes,  is  reported  as  due  to  susliks,  and  the  use  of 
bisulphid  of  carbon  is  recommended  for  destroying  them. 

The  ravages  of  rabbits  in  Germany  and  experiments  in  their  control,  A. 
Jacobi  and  O.  Appel  {Arh.  K.  dcmiKUicilsninti',  Biol.  Aht., ..'  (1902),  No.  4,  pp.  471-505, 
figs.  7). — Detailed  notes  are  given  on  the  numbers  of  rabbits  in  various  parts  of  Ger- 
many, and  on  the  early  history  of  the  spread  of  these  animals  over  the  country.  The 
chief  injury  from  rabbits  to  which  the  authors  devote  their  attention  is  the  destruc- 
tion of  young  trees.  It  appears  that  when  the  rabbits  occur  in  large  numbers  and 
their  food  is  scarce,  all  kinds  of  trees  and  shrubs  are  attacked  without  nuich  indica- 
tion of  preference.  Rabbits  are  said  to  eat  the  needles  from  young  pine,  or  if  pressed 
with  hunger,  they  destroy  the  pines,  wood  and  all.  Other  trees  are  attacked  in  a 
similar  manner.  In  discussing  the  various  methods  of  controlling  these  pests  it  is 
stated  that  the  traps  which  have  thus  far  been  devised  are  not  effective  in  localities 
where  rabbits  occur  in  large  numbers.     Extensive  experiments  were  conducted  with 
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acrtvk'in',  I'ictoliii,  ami  hisulpliid  of  curhon.  Tlii'sc  siihstanccs  wciv  all  ai)i)lii'<l  as 
pises  for  the  destruction  of  ra))bits  in  tlieir  l)urro\vs.  Acetylene  was  found  to  be 
ineffective.  Pictolin  is  a  mixture  of  sulphuric  and  liquid  carbonic  acids.  When 
exposed  to  the  air  the  substance  volatilizes  rapidly,  and  the  experiments  showed 
that  it  was  fatal  to  rabbits.  The  application  of  this  remedy,  however,  requires  much 
time  and  is  also  expensive.  It  appears  also  to  have  an  injurious  effect  upon  the 
workmen.  By  far  the  best  results  were  obtained  bj^  the  use  of  bisulp)hid  of  carbon, 
w  hich  is  recommended  as  the  best  substance  for  destroying  rabbits  in  winter.  It  is 
urged  also  that  attention  should  be  given  to  the  use  of  any  remedy  which  has  proved 
effective  under  local  conditions  in  order  to  supplement  the  destructive  effects  of  the 
bisuljjhid  of  carbon. 

Combating  the  mouse  pest  by  means  of  the  mouse  typhus  bacillus  of  Mer- 
eshkowski,  Y.  Koz.vi  (Jiiil.  Col.  Agr.  Imp.  Univ.  Tokt/o,  4  {190J),  No.  5,  pp.  299- 
S'J3). — The  author  conducted  experiments  in  the  use  of  the  bacillus  of  Mereshkowski 
in  destroying  common  field  mice  in  the  province  of  Ibaraki,  northeast  from  Tokyo. 
The  field  mice  upon  which  experiments  were  made  belonged  to  the  species  Arvicola 
li((t(tm'xumi.  Notes  are  given  on  the  behavior  and  growth  of  the  ])acillus  on  various 
nutrient  media.  In  preliminary  experiments  in  the  laboratory  moistened  buck- 
wheat meal  was  infected  with  material  from  a  bouillon  culture  of  the  bacillus  of  24 
hours  standing.  The  moistened  meal  was  readily  eaten  by  the  mice  and  all  became 
infected  with  the  disease  without  exception.  Field  experiments  were  then  under- 
taken in  a  similar  manner  but  on  a  larger  scale.  The  infected  material  was  placed 
ill  a  field  under  piles  of  tobacco  stems  which  were  frequented  by  the  mice.  After  a 
])eriod  of  5  days  the  burrows  underneath  the  piles  of  tobacco  stems  were  carefully 
investigated,  with  the  result  that  of  the  20  mice  which  were  found  in  them  17  (85  per 
cent)  had  contracted  the  disease.  A  number  of  additional  experiments  were  made 
along  the  same  line,  with  quite  promising  results. 

The  resistance  of  rats  and  insects  to  carbonic  and  sulphurous  acids,  J.  P. 
Laxglois  and  A.  Loir  ( Vompt.  Rend.  Soc.  Biol.  Paris,  54  {1902),  Nu.  1-2,  pp.  414,  415). — 
The  experiments  were  undertaken  on  account  of  the  possible  agency  of  these  animals 
in  distributing  bubonic  plague  in  cities.  Carbon  dioxid  and  the  fumes  of  sulphurous 
acid  were  found  to  be  of  little  ^■alue  in  destroying  rats  and  insects. 

Protection  of  useful  birds,  C.  W.  Peterson  {Rpt.  Dept.  Agr.  Northwest  Territo- 
rh:s,  1901,  pp.  65,  66). — Brief  notes  are  given  on  the  relation  between  insectivorous 
l)irds  and  agriculture.  The  agency  of  birds  of  prey  in  the  destruction  of  gophers  and 
other  rodents  is  discussed,  and  notes  are  given  on  various  means  which  must  be 
adopted  for  poisoning  these  animals  in  case  they  are  not  held  in  check  suthcientlj- 
by  birds.  Experiments  were  made  in  infecting  wheat  with  pathogenic  organisms 
for  the  purpose  of  spreading  disease  among  gophers.  It  was  found  during  these 
experiments  that  the  bacilli  of  fowl  cholera  or  mouse  typhus  could  bo  relied  upon 
to  kill  the  gophers  in  an  infected  burrow,  but  that  the  disease  did  not  s])read  rapidly 
from  one  burrow  to  another. 

On  the  necessity  for  the  preservation  of  our  insect-destroying  birds,  with 
an  alphabetical  list  of  the  principal  kinds,  C.  French  {Jour.  Agr.  Victoria,  1 
{1902),  No.  1,  jjp.  69-73). — The  author  gives  brief  general  notes  on  the  relationship 
of  birds  to  agriculture,  and  presents  a  list  of  the  principal  insectivorous  birds  of 
Victoria. 

Two  vanishing  game  birds — the  woodcock  and  the  wood  duck,  A.  K.  Fisher 
( r.  aV.  Dept.  Agr.  Yearbook  1901,  pp.  447-458,  pis.  2,  Jigs.  3). — Attention  is  called  to 
the  great  destruction  of  these  birds  in  their  winter  home  in  the  Southern  States. 
No  protection  is  offered  to  them  there,  and  they  are  slaughtered  in  large  numbers. 
Notes  are  given  on  the  habits,  distribution,  and  natural  enemies  of  these  birds.  The 
most  important  natural  enemies  of  the  woodcock  are  considered  to  be  the  cat,  red 
squirrel,  sharp-shinned  hawk,  and  mink.     The  best  preventive  measure  suggested 
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for  protecting  the  woodcock  is  to  al>olish  all  spring  ami  i^nminer  shooting.  Similar 
measures  may  be  jirolitalily  adopted  for  protecting  the  wood  duck. 

Notes  on  the  winter  habits  of  the  red-headed  woodpecker,  II.  A.  Winken- 
WERDER  {Bid.  Wisconsin  Nat.  Hist.  Soc,  n.  set:,  2  {1902),  No.  1,'pp.  69-74)- — Numer- 
ous observations  were  made  on  the  feeding  habits  of  the  red-headed  woodpecker,  and 
especially  uj^on  the  habit  of  this  bird  in  storing  food  for  winter  use.  Attention  is 
especially  called  to  their  habit  of  storing  grasshoppers  and  other  insects  in  cracks  of 
wood  and  other  locations,  from  which  they  may  be  removed  and  eaten  by  the  birds 
during  the  winter.  In  order  to  obtain  data  concerning  the  distribution  and  habits 
of  the  red-headed  woodpecker  within  the  State,  150  circulars  of  inquiry  were  sent  t(j 
different  parts  of  the  State,  and  100  of  these  were  tilled  out  and  returned.  The 
answers  thus  received  are  presented  in  tabular  form. 

Regulations  for  the  importation  of  eg-gs  of  game  birds  for  propagation, 
J.  Wilson  (  U.  S.  Ikpf.  A(jr.,  Dirision  of  Bioloijicdl  Surreal  Circ.  37,  p]>.  2). — In  accord- 
ance with  the  act  of  Congress  approved  June  3,  1902,  permits  will  be  required  for  all 
eggs  of  game  birds  introduced  into  the  United  States.  For  the  present  permits  will 
be  issued  for  the  importation  of  eggs  of  the  following  families  of  birds:  Gallinse,  Oti- 
didee,  Rallidae,  Anatidse,  and  Tinamidaj.  All  packages  containing  eggs  must  be 
properly  marked  and  will  be  subject  to  inspection  at  the  custom-house. 

Interstate  commerce  in  birds  and  game,  J.  Wilson  (  U.  S.  Dept.  A(/r.,  Division 
of  Biological  Survey  Circ.  S8,  pp.  3). — A  brief  statement  is  made  of  the  important  pro- 
visions in  various  laws  relating  to  the  shipment  of  game,  marking  packages,  special 
restrictions  regarding  game  in  general  and  western  and  Alaskan  game,  and  jirovisions 
concerning  propagation  and  jjiivate  use  of  game,  insectivorous  birds,  and  birds  for 
millinei'y  purposes. 

Importation  of  reptiles  into  Hawaii,  J.  Wilson  (  U.  S.  Dept.  Ayr.,  Division  of 
Biological  Survey,  Circ.  36,  folio). — The  present  circular  amends  Circular  30,  so  that 
from  July  1,  1902,  until  further  notice  permits  are  required  for  the  entry  of  reptiles 
in  all  ports  of  the  Hawaiian  Islands.  No  permits  are  to  be  issued  for  the  introduc- 
tion of  poisonous  snakes. 

Zoological  yearbook  for  1901,  P.  Mayer  {Zool.  Jahresber.,  1901,  pp.  VIII+ 
499). — This  volume,  as  usual,  contains  detailed  bibliographical  lists,  together  with 
brief  abstracts  of  tiie  literature  on  Protozoa,  Porifera,  Ccvlenterata,  Echinodermata, 
Vermes,  Bryozoa,  Brachiopoda,  Arthropoda,  Mollusca,  Tunicata,  and  Vertebrata,  as 
well  as  on  general  biology  and  embryology. 

METEOROLOGY  CLIMATOLOGY. 

The  Chinook  winds,  A.  T.  Burrows  ( U.  S.  Dept.  Agr.  Yearbook  1901,  pp.  555-566, 
figs.  3). — This  paper  discusses  the  origin  of  the  application  of  the  name  Chinook  to 
winds  and  explains  that  there  are  3  kinds  of  Chinook  winds,  all  of  which  possess 
high  temperatures.  "One  is  moist  and  maybe  followed  by  rain.  It  occurs  only 
near  the  ocean.  Another  is  a  dry  wind,  and  rain  seldom  follows  for  some  time  after 
its  occurrence.  The  third  wind  occupies  an  intermediate  stage,  and,  from  the  present 
knowledge  of  it,  seems  a  combination  of  the  other  two.  From  November  to  March 
these  Chinooks  play  an  important  part  in  determining  the  character  of  the  weather 
in  the  Northwestern  States.  They  are  active  agents  in  tempering  the  seventy  of  the 
winter.  When  they  arrive  cold  waves  vanish,  the  snow  disappears,  and  a  short  period 
of  bright,  balmy,  spring-like  weather  ensues.  The  Chinook  aids  the  railroads  in 
keeping  their  tracks  free  of  snow,  enables  the  stockmen  to  bring  their  cattle  safely 
through  the  winter,  and  stores  up  water  in  the  form  of  ice  for  future  use,  making 
irrigation  in  the  summer  possible.  It  is  an  ever-welcome  guest,  whose  coming  is 
indicative  of  good  and  whose  absence  would  be  a  momentous  evil." 

Sun  spots  and  wind,  A.  B.  MacDowall  {Nature  [London'],  66  {190^),  No.  1709, 
p.  320,  Jig.  1). — Curves  based  on  observations  during  60  years  on  wind  direction  and 
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sun  ^^pots  at  Greenwicli  are  given,  which  show  "less  northerly  wind  about  maxima 
tlian  about  the  adjoiniiiij;  minima  [sun  spots]." 

Meteorological  observations,  C.  B.  RinciAWAY  (  Wijomhuj  Sta.  lipt.  1902,  pp.  62, 
6:i). — Asunnnaryof  observations  at  Laramie,  Wyo.,  on  temperature,  relative  humid- 
ity, dew-point,  atmospheric  pressure,  precipitation,  evaporation,  and  direction  and 
velocity  of  the  wind  during  the  year  1901. 

Comparison  of  temperature  and  rainfall  of  1900  with  records  of  previous 
years,  E.  R.  Demain  {Pennsylvania  Dept.  Agr.  RpA.  1901,  i)t.  1,  pp.  680-683). — A 
monthly  summary  is  given  of  observations  at  Harrisburg,  Pa.,  during  each  month  of 
1900  on  pressure,  temperature,  precipitation,  humidity,  dew-point,  cloudiness,  vapor 
pressure,  and  wind  movement.  The  average  temperature  and  rainfall  for  1900  and 
for  11  previous  years  are  also  given.  The  mean  temperature  for  the  12  years  was 
52.2°;  for  1900,  54.;^°  F.  The  average  rainfall  for  the  12  years  was  38.44  in. ;  for  1900, 
28.94  in. 

The  decrease  of  temperature  with  altitude,  M.  Moreno  y  Anda  {Mem.  y  Rev. 
Sor.  Cieiit.   "Antonio  Alzate,"  17  {1902),  No.  1-2,  pp.  53-61). 

A  study  on  the  diurnal  variations  in  the  meteorological  elements  of  the 
atmosphere,  L.  Teisserenc  de  Bort  {Compt.  Rend.  Acad.  Set.  Paris,  134  {1902),  No. 
4,  pp.  25S-256,  Jig.  1). — The  author  reports  the  results  of  observations  by  means  of 
captive  kites  and  balloons  on  the  daily  temperature  variations  in  the  atmosphere 
over  Paris  at  a  height  of  1 1  kilometers  during  the  period  from  January  27  to  March 

1,  1901. 

Hail  shooting  in  lower  Austria,  1900-1901,  J.  von  Jablanczy  {Das  Hagel- 
tcetterschiessen in  NiederosterreicJi,  1900-1901.  Vienna:  Niederoster.  Landes-Austichusses, 
1902,  jyp.  55,  pis.  5,  figs.  4,  charts  4)- — The  conclusions  reached  are  in  effect  that  the 
results  of  hail  shooting  have  not  been  conclusive,  although  apparently  effective  in 
many  cases  when  carefully  done.  Further  studies  are  considered  necessary  to  deter- 
mine the  practicability  of  the  method  and  directions  are  given  for  the  systematic 
application  of  the  method. 

Firing  to  prevent  hail,  PI  Vidal  {Compt.  Rend.  Acad.  Sci.  Paris,  135  {1902),  No. 

2,  pp.  92,  93). — A  summary  of  observations  tending  to  prove  the  effectiveness  of  the 
method. 

Fog  studies,  A.  G.  McAdie  {Amer.  Inventor,  9  {1902),  No.  14,  pp.  209-211,  214, 
figs.  G). — A  l)rief  account  of  studies  made  in  the  vicinity  of  San  Francisco,  mainly  on 
Mount  Tamalpais. 

Short  period  solar  and  meteorological  variations,  N.  and  W.  Lockyer  {('oinjit. 
Rend.  Acad.  Sci.  Paris,  135  {1902),  No.  8,  pp.  361-364,  figs.  2). 

The  atmosphere,  J.  W.  Lee  {Queensland  Agr.  Jour.,  11  {1902),  No.  l,pp.  50-52). — 
A  In-ief  i)opular  discussion  of  properties  of  the  air,  especially  as  related  to  the  soil  and 
the  best  means  of  securing  proper  aeration  of  the  soil  through  cultivation. 

A  new  organic  gas  of  the  atmosphere,  H.  Henriet  {Compt.  Rend.  Acad.  Sci. 
Paris,  135  {1902),  No.  2,  pp.  101-103). — The  occurrence  in  small  amounts  in  the  air 

of  a  formiamid  with  one  replaceable  hydrogen  (HCON^  R/^^  reported. 

Verification  of  the  law  of  barometric  heights,  W.  de  Fonvielle  ( Compt.  Rend. 
Acad.  Sci.  Paris,  135  {1902),  No.  8,  p]>.  335,  336). 

Observations  on  the  climatology  of  Mexico,  T.  L.  Laguerenne  {Mem.  y  Rev. 
Soc.  Cient.  "Antonio  Alzate,"  17  {1902),  No.  1-2,  pp.  4S-51). 

WATER^SOILS. 

Experiments  in  evaporation,  C.  B.  Ridgaway  (  Wyoming  Sta.  Bid.  52,  pp.  43-55, 
fig.  1). — This  is  an  account  of  observations  on  the  rate  of  evaporation  and  rise  of 
alkali  in  cylinders  oi  soil  25  in.  long  and  6  in.  in  diameter,  in  which  the  water  was 
kept  at  a  certain  level  by  ;nibirrigation,  and  on  evaporation  from  a  water  surface. 
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The  effect  of  ^:tin•il);,'■  tlie  ^^uil  to  certain  depths  was  also  studied  aii<l  the  iidlnence  of 
the  ali<ali  on  the  evaporation  was  noted.  The  apparatus  used  and  the  method  of 
fillintj  the  cyHnders  with  undisturbed  soil  are  described.  After  filling,  the  cylinders 
were  buried  to  their  tops  in  the  soil.  Observations  during  1901  are  recorded.  From 
these  the  following  conclusions  are  drawn: 

"The  evaporation  from  the  surface  of  the  soil  with  the  level  of  water  maintained 
at  6  in.  below  was  95  per  cent,  at  12  in.  below  it  was  70  per  cent,  at  18  in.  below  it 
was  45  per  cent,  and  at  22  in.  below  it  was  35  percent  of  what  it  was  at  the  surface  of 
the  water  in  the  evaporation  tank. 

"  Stirring  the  ground  once  a  week  to  the  depth  of  2  in.  retarded  evaporation  to  the 
amount  of  19  per  cent,  when  stirred  to  a  depth  of  4  in.  it  was  retarded  23  per  cent, 
and  when  stirred  to  a  depth  of  6  in.  evajioration  was  retarded  45  per  cent.  The 
wat6r  in  all  3  of  the  pipes  was  maintained  at  a  depth  of  22  in.  below  the  surface  of 
the  soil. 

"  Evaporation  was  retarded  43  per  cent  when  the  soil  contained  0.0597  per  cent  of 
alkali  and  the  level  of  water  was  maintained  at  6  in.  below  the  surface.  The  amount 
of  retardation  was  55  per  cent  in  soil  containing  0.5116  per  cent  of  alkali  and  the  level 
of  water  12  in.  below  the  surface.  In  soil  containing  0.5375  per  cent  of  alkali  the 
amount  of  retardation  was  50  per  cent  when  the  level  of  water  was  maintained  at  18 
in.  below  the  surface;  while  the  retardation  was  57  per  cent  in  soil  containing  0.6205 
per  cent  of  alkali  and  the  level  of  water  kept  at  22  in.  below  the  surface.  The 
amount  of  alkali  is  the  average  amount  found  in  the  entire  26  in.  of  soil. 

"  More  alkali  was  found  in  the  first  3  in.  than  in  any  other  3  in.  of  the  soil. 

"  More  alkali  was  found  in  the  last  2  in.  than  in  the  3  next  above." 

The  progress  in  the  field  of  chemistry  of  waters,  including'  natural  and 
artificial  mineral  waters,  A.  Goldberg  {CJiriii.  Ztg.,  S6  {1902),  No.  78,  pp. 
912-918). — A  review  of  investigations  on  this  subject,  containing  numerous  refer- 
ences to  articles,  during  the  years  1899-1901. 

The  bacteriological  analysis  of  drinking  waters,  Bordas  {Ann.  CJiim.  Anali/t., 
7  {l!iO/),pp.  249,250;  ah^.  in  Clwin.  Caithl.,  1!)0.\  II,  No.  7,  p.  537). 

Seventh  annual  report  for  the  year  1901  of  the  Agricultural  Experiment 
Station  of  Ploti  {Sept.  Hap.  An.  Stn.  Expl.  Aijron.  I'lotii,  1901,  pp.  NIV  180).— 
This  report  contains  accounts  in  the  Russian  language,  with  resumes  in  French,  of 
observations  and  investigations  in  the  meteorological  station,  chemical  laboratory, 
and  experimental  field.  This  work  is  in  the  main  a  continuation  of  that  of  previous 
years  (E.  S.  R.,  14,  p.  17.) 

Report  of  the  meteorolorjicol  and  agro)n>niir  station. — This  includes  a  summary  of 
observations  on  precipitation,  humidity,  cloudiness,  evaporation,  temjierature  of  the 
air  and  of  the  surface  of  the  soil,  sunshine,  solar  radiation,  atmospheric  pressure, 
direction  and  force  of  wind,  and  miscellaneous  phenomena. 

Report  on  loork  in  the  experimental  field. — This  includes  mainly  experiments  to  test 
the  effect  of  the  growing  of  forage  plants  on  the  succeeding  crops,  rotation  experi- 
ments, and  cultivation  of  fallows.  The  results  favor  the  introduction  of  forage 
plants  of  long  periods  of  growth  in  rotation  with  winter  and  spring  cereals.  The 
results  of  tests  of  Owinsky's  method  of  growing  cereals,  namely,  seeding  in  strips 
30  cm.  wide  (containing  6  rows)  separated  by  bare  strips  38  cm.  wide,  and  cultivat- 
ing 2  in.  deep,  indicates  that  this  method  possesses  no  advantages  over  ordinary 
methods  of  culture.  From  the  description  given,  this  method  is  very  similar  to  that 
known  as  the  Lois-Weedon  system. 

Report  of  tlie  chemical  laboratory. — As  in  previous  years,  the  work  of  the  chemical 
la))oratory  consisted  mainly  of  determinations  of  the  amount  of  ammonia,  nitrites, 
and  nitrates  brought  down  in  rain  water;  the  nitrogen  removed  from  the  soil  in 
some  of  the  more  common  cereals,  such  as  winter  and  spring  wheat  and  rye;  and  a 
study  of  the  influence  of  manure  in   rotation  on  yield  and  quality  of  crop.     The 
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results  of  oxaininatioii  of  rain  water  showed  that  the  total  amount  of  nitrogen  lnoiitrl)! 
down  in  the  atniosidierie  preeiiiitations  amounts  to  only  5.216  kg.  per  heetare,  or  not 
more  than  4  to  5  per  cent  of  the  amount  of  assimilable  nitrogen  necessary  for  a  good 
crop.  The  influence  of  manure  was  studied  in  4-year  and  9-year  rotations  with 
wheat  and  oats.  It  was  found  that  with  favorable  meteorological  conditions  the 
manure  increased  the  total  amount  of  nitrogen  taken  up  by  the  itojjs.  It  increased 
the  total  yield  but  decreased  the  relative  proportion  of  albuminoid  substances  in 
all  |)artsof  the  plant.  In  fact  it  was  observed  in  general  that  those  conditions  which 
favored  the  increase  in  yield  caused  a  reduction  in  the  relative  proportion  of  nitrog- 
enous compounds  in  the  plant.  Excessive  humidity  favored  the  process  of  assimila- 
tion of  carbohydrates  while  drought  hastened  maturity  and  favored  the  ]-)roduction 
of  grain  relatively  rich  in  protein  and  relatively  poor  in  carbohydrates. 

On  the  question  of  the  productiveness  of  different  soil  layers,  8.  Stschussev 
{Zlinr.  Opnhn.  Agruii.  [Jour.  Expl.  Lmidiv.'],  2  [1901),  No.  f>,  pp.  til  1-6^4,  Jigs.  S).— 
Pot  experiments  with  oats  on  chernozem  soil  from  3  depths — surface,  17.8  cm.,  and 
26.7  cm. — are  reported.  The  surface  soil  was  much  more  productive  than  that  of 
the  other  2  layers.  In  the  surface  soil  the  nitrogen  was  the  first  constituent  to 
become  exhausted,  in  the  other  layers  phosphoric  acid. 

Comments  on  the  paper  by  S.  Stschussev  on  the  productiveness  of  diflFerent 
soil  layers,  D.  Rudsinskv  [Zhnr.  Opuitn.  Agron.  [Jour.  E.ijtf.  Landw.},  ,1  (190^), 
Xo.  l,pp.  38-43). 

On  the  water-soluble  phosphates  of  the  soil,  T.  Schloesing,  Jr.  ( Compt.  Rend. 
Acad.  Sri.  Farift,  134  [1902),  Xo.  J3,  pp.  1383,  1384). — Summarizing  the  results  of 
numerous  experiments  the  author  concludes  that  the  phosphates  of  the  soil  are  con- 
stantly being  rendered  soluble  in  water  and  available  for  the  use  of  plants.  This 
process  is  slow  in  any  case,  but  is  more  rapid  in  moist  soils  than  in  dry.  The  con- 
tinued application  of  phosphatie  fertilizers  accelerates  this  process;  that  is,  soils  so 
fertilized  yield  a  larger  amount  of  phosphoric  acid  soluble  in  water  than  can  be 
accounted  for  by  the  fertilizers  applied.  The  amount  soluble  in  water  is  always 
small,  and  can  be  obtained  only  by  treating  a  small  amount  of  soil  with  a  large 
amount  of  water  (100  liters  of  water  to  100  gm.  of  soil),  extracting  by  means  of 
displacement  rather  than  by  shaking  in  flasks. 

A  contribution  of  the  study  of  the  influence  of  frost  on  the  physical 
properties  of  soils,  A.  ]Mitscheklkh  {Fi'ddtiH/s  Lundir.  Ztg.,  51  {1902),  Xos.  14, 
pp.  497-503;  15,  pp.  532-537). — The  author  concludes  from  his  observations  on  the 
influence  of  repeated  freezing  (as  high  as  23  times)  of  different  classes  of  soil  as 
measured  by  hia  Benefzungsvurtne  method  (E.  S.  R.,  10,  p.  423;  14,  p.  127)  that  frost 
is  without  measureable  effect  in  increasing  the  aggregate  surface  area  of  the  individual 
soil  particles. 

On  the  question  of  the  mechanical  analysis  of  soils,  P.  Kaschinsky  {Zhnr. 
Opitihi.  Agron.  [Jour.  Expt.  Laudw.},  2  {1901),  No.  3,  pp.  3 15-336)  .—J^he  resuhs  of  a 
study  of  the  Osborne  method  are  reported  (in  Russian  with  a  summary  in  German). 

Vegetation  boxes  for  studying  the  -water  content  of  soils,  C.  von  Seel- 
HORST  {Jour.  Landu'.,  50  {1902),  Xo.  3,  pp.  277-280). — The  construction  of  a  lysimeter 
for  the  study  of  drainage,  evaporation,  water  requirements  of  plants,  etc.,  is  described. 

Analysis  of  the  soil  by  the  plant,  T.  Lokot  {Selsk.  Khoz.  i  Lyesov.,  205  {1902), 
Apr.,  })p.  91-135). — The  author  gives  an  extended  survey  of  the  literature  on  this 
subject  and  discusses  its  present  status,  explaining  the  principles  underlying  the 
methods  employed  in  studying  the  fertilizer  requirements  of  plants  on  different 
soils — chemical  analysis  of  soil  and  plant,  and  vegetation  experiments.  Both  these 
methods  are  considered  unreliable  in  practice,  although  susceptible  of  much  improve- 
ment by  the  exercise  of  greater  care  in  sampling  the  products  for  examination.  In 
the  author's  opinion  it  still  remains  for  agricultural  chemistry  to  devise  an  accurate 
method  for  determining  the  fertilizer  recjuirements  of  plants,  and  this  method  will 
be  purely  cliemical  in  character. — 1>.  fireman. 
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The  nitrifying'  ability  of  normal  soils  and  the  loss  of  nitrates  by  leaching, 
A.  V.  Klyucharev  {Izv.  Moscow  Selsk.  Khoz.  Inst.  {Ann.  Inst.  Agron.  Muscou),  8 
{1902),  No.  2,  pp.  107-U9).—ln  continuation  of  previous  work  on  the  same  subject 
(E.  S.  R.,  13,  p.  535),  the  author  undertook  to  investigate  more  fully  and  in  greater 
detail  the  phenomena  which  take  place  when  soils  are  in  contact  with  solutions  of 
nitrates.  He  foimd  in  experiments  in  cylinders  containing  from  2J-  to  3h  kg.  of  soil 
that  in  case  of  soils  containing  a  large  amount  of  imperfectly  decomposed  organic 
matter,  or  those  to  which  starch  was  added,  there  was  a  marked  denitrification,  while 
in  soil  in  which  humification  was  very  advanced,  like  the  chernozems,  and  to  which 
no  stareli  was  added,  there  was  little  or  no  destruction  of  nitrates  during  15  days. 
These  results  indicate  that  the  rate  of  denitrification  is  dependent  largely  upon  the 
amount  of  starch  and  similar  compounds  in  the  soil.  It  was  shown  in  other  experi- 
ments that  plant  roots  which  are  rich  in  pentosans  also  accelerate  denitrification  to 
a  marked  degree.  Chloroforming  the  soil  prevented  denitrification.  Tlie  results 
further  indicate  that  a  considerable  proportion  of  the  nitrogen  set  free  in  the  process 
of  denitrification  goes  in  organic  combinations — p.  fireman. 

The  crop  and  the  soil  in  their  mutual  relations,  S.  Bogdanov  {Selsk.  Khoz.  i 
Lyesov.,  £05  {1902),  Apr.,  pp.  51-90). — A  review  of  a  book  by  Bogoushevski  entitled 
Bad  Crops  and  the  Exhaustion  of  Lands — an  Investigation  of  the  Question  of  the  Causes 
of  the  Exhaustion  of  the  Fertility  of  Soils,  which  minimizes  the  value  of  chemical 
theory  of  the  exhaustion  of  soils  and  gives  prominence  to  the  physical  causes  of  tem- 
porary unproductiveness  due  to  improper  management  of  the  soil.  The  reviewer 
maintains  that  the  chemical  and  physical  factors  are  of  equal  importance,  and  that 
the  use  of  fertilizers  is  an  effective  and  necessary  means  of  restoring  and  maintaining 
the  fertility  of  exhausted  soils. — p.  fireman. 

Practical  experiments  in  the  restoration  of  worn-out  soils,  R.  F.  Schwarz 
{Pennsylvania  Dept.  Agr.  Rpt.  1901,  pt.  1,  pp.  489-494).— K  brief  account  is  here  given 
of  practical  experience  in  restoring  worn  soils  by  means  of  leguminous  plants — 
crimson  clover,  cowpeas,  vetches,  etc. 

The  purpose  of  a  soil  survey,  ]M.  "Whitxev  (  f.  S.  Dept.  Agr.  Yearbook  1901,  pp. 
117-132). — This  article  discusses  the  knowledge  of  conditions  necessary  for  agricul- 
tural success,  explains  the  deficiencies  of  older  methods  of  soil  investigation,  and 
describes  the  methods,  purposes,  and  some  of  the  results  of  the  soil  survey  developed 
in  this  Department. 

FERTILIZERS. 

The  action  of  the  solid  constituents  of  stall  manure,  M.  Gerlach  {Jahresber. 
Landw.  Vers.  Stat.,  Jersitz-hei-Posen,  1900-1901,  p.  26;  abs.  in  Centbl.  Agr.  Cliem.,  31 
{1902),  No.  10,  pp.  663-665). — Pot  experiments  comparing  the  fertilizing  effect  of 
liquid  manure  and  of  manure  which  had  been  stirred  up  with  3  times  its  volume  of 
water  and  afterwards  pressed  are  reported.  It  was  found  that  the  nitrogen  of  the 
manure  was  in  every  case  much  less  effective  than  that  of  nitrates,  that  the  solid 
constituents  of  the  manure  exerted  an  injurious  effect,  and  that  the  action  of  nitrate 
nitrogen  was  reduced  when  applied  in  connection  with  the  pressed  manure. 

A  new  method  of  conserving  manure  and  urine,  P.  Rippert  {Fuhling's 
Landir.  '/Ag.,  51  {1902),  Xos.  7,  pp.  248-254,  jig.  1;  8,  pp.  278-285;  9,  pp.  334-340).— 
Laboratory  experiments  to  test  the  value  of  different  methods  of  meclianical  treat- 
ment and  different  kinds  of  preservative  substances  are  reported.  The  results  indi- 
cate the  importance  of  keeping  manure  compact,  as  in  deep  stalls,  and  show  the 
effectiveness  of  fluor-sulphuric  acid,  a  by-product  of  superphosphate. manufacture 
containing  10  to  12  per  cent  of  free  sulphuric  acid  and  20  per  cent  of  fluorin,  as  a  pre- 
servative as  compared  with  other  preservatives  frequently  recommended — superphos- 
phate-gypsum, sulphuric  acid,  etc. 
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Manures  and  manuring",  O.  Lemmermann  (Die  Di'ingerlehrc.  Lt'ij>i<ig:  Morltz 
Schafcr,  1902,  pp.  i240,  Jiytf.  8). — This  book  is  based  largely  upon  the  author's  own 
investigations  and  is  intended  for  the  general  reader  as  well  as  for  the  use  of  students 
and  teachers  of  agriculture.  It  contains  chapters  on  the  conditions  of  growth  of 
plants,  the  general  subject  of  manuring  ,  and  on  the  source,  nature,  and  use  of  dif- 
ferent kinds  of  fertilizing  materials,  including  l)arnyard  manure,  green  manures,  and 
conunercial  fertilizing  materials. 

Commercial  fertilizers,  AV.  W.  Miller  and  N.  W.  Lord  {Offic.  Rpf.  Sec.  Ohio 
Stale  Bd.  Agr.  on  Com.  Ferts.  1901,  pp.  93). — This  is  a  report  of  analyses  of  537  sam- 
ples of  fertilizers  examined  by  the  State  chemist  during  the  year  1901,  with  a  list  of 
certificates  tiled  by  manufacturers,  etc.,  under  the  State  law.  The  analyses  are 
accompanied  by  explanatory  notes  and  the  text  of  the  State  fertilizer  law. 

Analysis  of  commercial  fertilizers  sold  in  Maryland,  H.  B.  McDonnell  et 
AL.  (Mdnjland  Agr.  College  (Jiiort.,  1902,  No.  17,  p]>.  65). — A  report  in  the  usual  form 
of  analyses  and  valuations  of  494  samples  of  fertilizers  examined  from  February  to 
June,  1902,  inclusive. 

Fertilizer  analyses,  R.  C.  Kedzie  {Michigan  Sia.  Bui.  202,  pp.  219-243). — Analy- 
ses of  91  samples  of  fertilizers,  with  explanatory  notes. 

On  the  relative  availability  for  ag-ricultural  plants  of  the  phosphoric  acid 
of  mineral  phosphates,  P.  Kossovich  (Zhnr.  Opnitn.  Agron.  \_Jour.  Erpt.  Landir.'] 
2  (1901),  Xo.  0,  pp.  711-732,  pi.  1). — Pot  experiments  are  reported  which  show  that 
mustard  and  buckwheat  gave  about  the  same  yield  with  mineral  phosphate  as  with 
Thomas  slag;  clover  and  flax  showed  less  capacity  for  utilizing  the  mineral  phos- 
phate; and  winter  rye  utilized  the  phosphoric  acid  of  such  phosphates  to  only  a  lim- 
ited extent. 

Basic  superphosphate,  its  composition  and  use  as  a  manure,  J.  Hughes 
{Jour.  Bath  and  West  and  South.  Counties  Soc.  [Enghrnd'],  4-  ser.,  12  {1901-2),  pp. 
6.5-78,  fig.  i).— See  E.  S.  R.,  13,  p.  234. 

Relation  between  the  amounts  of  phosphoric  acid  and  ammonia  in  plants, 
especially  in  sugar  beets,  H.  Pellet  {Ztsrhr.  TVr.  Dent.  Znckerind.,  1902,  Xo.  555, 
pp.  390-393;  ahs.  in  Jour.  Chem.  Soc.  [London],  82  {1902),  Xo.  478,  JI,  p.  526).— 
Results  of  examinations  of  Egyptian  beets  grown  on  soil  formed  by  the  gradual 
accumulation  of  Nile  mud  and  containing  only  traces  of  ammonia  or  nitric  acid  are 
reported,  which  contirm  the  conclusion  of  Champion  and  Pellet  that  plants  contain 
ammoniacal  nitrogen  and  phosphoric  acid  in  the  proportions  to  form  ammonium 
magnesium  phosphate. 

Ammonia  salts  as  a  source  of  nitrogen  for  plants,  P.  Kossovich  {Zhnr.  Opuitn. 
Agron.  [Jour.  Exjit.  La)idu\],  2  {1901),  Xo.  5,  pp.  62,5-638,  figs.  3). — Experiments 
made  under  conditions  which  precluded  the  presence  of  any  form  of  nitrogen  except 
ammonia  salts  showed  that  jieas  utilize  such  nitrogen  in  their  growth  about  as  well 
as  that  of  nitrates.  Other  investigations  on  this  subject  are  reviewed  and  the  appa- 
ratus and  method  used  by  the  author  are  described  in  detail.  The  article  is  in  Rus- 
sian, but  contains  a  summary  in  German. 

The  solvent  action  of  ammonia  salts  on  phosphorites,  I.  Shulov  {Izv.  Mos- 
cow Selsk.  Klioz.  Inst.  {Ann.  Inst.  Agron.  Moseou),  8  {1902),  Xo.  2,  pp.  161-167). — 
Vegetation  experiments  which  were  carried  out  in  the  Moscow  Agricultural  Institute 
in  19C0  under  the  direction  of  Professor  Prianishnikov  showed  that  ammonium  sul- 
phate and  nitrate  further  the  assimilation  by  the  plants  of  phosphoric  acid  from 
phos}ihorites.  The  cause  of  this  favorable  assimilation  is  presumably  the  so-called 
physiologically-acid  nature  of  the  ammonium  salts.  Vegetation  experiments  carried 
out  by  the  author  with  barley  corroborated  these  observations.  When  calcium 
nitrate  was  used  as  nitrogen  fertilizer  with  phosphorite  the  yield  was  only  7.2  gm., 
containing  11.38  mg.  phosphoric  acid;  l)ut  the  croj)  increased  to  44.8  gm.  with  151.15 
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mg.  phosphoric  acid  when  ammonimii  nitrate  was  nsed  instead  of  calcium  nitrate, 
the  same  phosphorite  l)eing  apphed. 

Experiments  made  with  a  view  to  determining  whether  this  action  of  the  ammo- 
nium salts  is  not  at  least  in  part  due  to  their  solvent  action  on  the  phosphorites 
showed  that  this  solvent  action  is  very  slight.  Digestion  for  a  month  of  10  gm. 
phosphorite  with  1,000  cc.  of  1  per  cent  ammonium  sulphate  solution  with  frequent 
shaking  caused  the  solution  of  only  4.98  mg.  phosphoric  acid.  Ammonium  nitrate 
exerted  a  still  lower  solvent  action.  It  follows  that  the  influence  of  the  ammonium 
salts  on  the  increase  of  the  yield  must  be  due  to  physiological  causes. — p.  fireman. 

The  action  of  nitrogen  in  absence  of  other  nutritive  substances,  H.  Vvil- 
FAETH  {Bl.  Zuckermhenbau,  1901,  p.  15;  ahx.  in  Jour.  Chem.  Soc.  [London'],  82  {1902) , 
No.  478,  11,  p.  526). — It  was  found  that  sugar  beets  grown  with  potash  and  with 
little  nitrogen  contained  11.03  per  cent  of  sugar.  With  large  amounts  of  nitrogen 
but  no  potash  the  beets  contained  only  0.0062  per  cent  of  sugar.  Potatoes  similarly 
fertilized  contained  14.6  and  9.76  per  cent  of  starch  respectively. 

Effect  of  nitrogen  in  nitrates  and  of  humus  substances  on  the  inoculation 
of  leguminous  plants,  F.  Nobbe  and  L.  Richter  {Landir.  Vers.  Stat.,  56  {1902),  No. 
5-6,  pp.  441-448;  ah.^.  in  .Iimr.  Cliem.  Hoc.  {London'],  82  {1902),  No.  478,  II,  p.  521).— 
Pot  experiments  are  reported  in  which  oats  and  soy  beans  were  grown  separately  or 
in  mixtures  on  humus  soil  or  a  mixture  of  the  soil  with  sand,  one  series  of  pots  being 
inoculated,  the  other  being  sterile.  In  case  of  the  mixed  soil  there  was  an  additional 
series  of  pots  to  which  potassium  nitrate  was  added.  The  effectiveness  of  inoculation 
was  diminished  both  by  the  nitrogenous  matter  of  the  soil  and  by  the  nitrate  added. 
The  activity  of  the  nodule  bacteria  was  increased  by  growing  oats  with  the  beans, 
due,  it  is  believed,  to  the  fact  that  the  oats  removed  nitrates  from  the  soil.  The  yield 
of  oats  was  greater  when  grown  with  beans  than  when  grown  alone. 

Perchlorate  of  potash  in  plant  growth;  the  harmlessness  of  nitrates  of 
soda  imported  from  Chile,  L.  (iRANDEAU  { .four.  Agr.  Frat.,  n.  »ei\,  4  {1902),  No.  35, 
pp.  27 1-273). — A  brief  review  of  investigations  on  the  subject,  from  which  it  is  con- 
cluded that  while  nitrate  containing  1  per  cent  of  perchlorate  is  injurious  to  crops, 
especially  to  r\  ,  there  is,  under  present  conditions,  little  danger  of  such  nitrate  being 
shipped  from  Chile.  However,  for  greater  security,  purchasers  are  advised  to  require 
a  guaranty  of  less  than  1  per  cent  of  perchlorate. 

FIELD  CROPS. 

Influence  of  environment  on  the  chemical  composition  of  plants,  H.  W. 
Wiley  (  U.  S.  Depf.  Agr.  Yearbook  1901,  pp.  299-318,  charts  3) . — This  article  deals 
chiefly  with  the  studies  conducted  by  the  Bureau  of  Chemistry  on  the  composition 
of  plants  as  affected  by  environment.  A  review  is  given  of  the  early  studies  in  this 
direction.  Recent  work  has  consisted  of  observations  on  the  influence  of  environ- 
ment on  the  chemical  composition  of  cereals,  sugar-producing  plants,  cantaloupes, 
and  muskmelons. 

In  the  earlier  work  with  wheat,  seed  of  many  different  varieties  was  sent  to  Colo- 
rado, Oregon,  California,  and  North  Carolina. for  growth,  and  the  results  showed 
that  the  Colorado-grown  wheat  was  richer  in  protein  than  the  original  seed,  w'hile 
that  grown  in  the  other  States  was  decidedly  poorer  in  protein  than  the  original  seed. 
The  general  conclusion  is  drawn  that  the  environment  of  Colorado  increased  the 
nitrogen  content  of  wheat,  and  it  is  shown  that  this  increase  was  made  at  the  expense 
of  the  carbohydrate  content.  The  results  obtained  in  Oregon,  California,  and  North 
Carolina  showed  an  increase  of  carbohydrate  content  at  the  expense  of  the  nitrogen. 
It  is  pointed  out  that  "the  soil,  as  a  rule,  has  the  least  effect  of  all  the  important 
factors  of  environment  on  the  chemical  composition,  provided,  of  course,  that  it  con- 
tains the  essential  elements  of  plant  food  necessary  to  produce  an  average  crop." 
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A  study  ?^iniilar  to  the  oiu'  witli  wheat  was  made  with  rorn.  The  cdiK  Int^ions 
drawn  from  the  results  were  that  corn  differs  materially  from  wheat,  since  "it  main- 
tains about  the  same  percentage  of  albuminoids  under  all  circumstances  and  is  not 
affected  by  its  surroundings  in  this  respect."  Corn  is  considered  as  a  crop  tending 
more  than  any  other  to  maintain  a  uniform  composition  and  to  vary  less  under 
environment. 

A  special  investigation  in  this  same  line  in  collaboration  with  the  Colorado,  Cali- 
fornia, Indiana,  Kentucky,  Maryland,  Missouri,  and  New  York  experiment  stations 
is  reported.  The  tabulated  results  of  analyses  of  the  original  seed  of  the  first  crop  of 
wlieat  grown  show  that  the  protein  content  of  wheat  is  extremely  sensitive  to  envi- 
ronment of  a  meteorological  nature;  that  the  starch  content  is  also  sensitive,  but  in 
an  inverse  ratio,  and  that  the  ash  next  to  the  protein  shows  a  tendency  to  vary  with 
environment.  The  soil  and  the  fertilizer  applications  are  considered  the  most  i)otent 
factors  in  the  variation  of  the  ash  content. 

In  a  discussion  of  the  effect  of  season  and  climate  upon  the  wheat  grain,  the 
influence  of  the  period  of  growth  and  the  temperature  are  pointed  out.  "The 
sliorter  the  period  of  growth  and  the  cooler  the  climate,  the  larger  the  content  of 
jirotein  and  the  smaller  the  content  of  starch,  and  vice  versa.  .  .  .  The  general 
deduction  which  can  be  made  ...  is  to  hasten  the  period  of  growth  as  much  as 
possiljle  where  a  high  content  of  protein  is  desired."  The  results  of  foreign  experi- 
ments given  in  this  connection  indicate  that  the  elaboration  of  starch  is  arrested  by 
the  rapid  desiccation  of  the  plant. 

The  work  with  sugar  beets  treated  in  this  article  has  been  noted  from  previnns 
puliHcations  of  the  Bureau  of  Chemistry  and  the  experiment  stations. 

The  influence  of  fertilization  on  the  number  and  depth  of  the  roots  of  dif- 
ferent plants,  C.  vox  Seelhokst  {Jonr.  Landv.,  50  {1902),  Xo.  1,  pp.  91-104). — 
Rye,  sjjring  and  winter  wheat,  barley,  peas,  beans,  potatoes,  and  field  beets  were 
given  varying  quantities  of  a  complete  fertilizer  application  and  the  number  of 
fibrous  roots  for  each  25  cm.  to  a  depth  of  150  cm.  ascertained.  The  figures  are 
given  in  a  table,  and  the  results  with  the  different  plants  are  compared.  The  author 
cautions  against  the  general  application  of  the  results,  because  the  soil  upon  which 
these  tests  were  made  is  absolutely  uniform  in  substance  and  quality  to  more  than 
an  ordinary  depth.  The  results  indicate  in  general  that  a  good  supply  of  plant  food 
tends  to  produce  a  strong,  well-developed  root  system,  with  roots  growing  to  greater 
depths  than  when  the  supply  of  plant  food  is  limited.  For  this  reason  the  author 
believes  that  heavily  fertilized  crops  are  lietter  able  to  withstand  drought  than  those 
having  received  but  light  applications. 

Observations  on  the  relation  of  different  crops  to  the  -water  content  of  the 
soil,  C.  vox  Seelhorst  {.Tour.  Landir.,  50  {1903),  No.  2,  pp.  151-164)- — Kve,  wlieat, 
potatoes,  clover,  peas,  oats  and  peas,  and  turnips  were  grown  on  plats  and  the  mois- 
ture content  of  each  plat  determined  on  a  series  of  dates.  The  data  for  the  entire 
experiment  are  jiresented  in  tabular  form. 

The  variation  in  the  moisture  content  of  the  soil  as  here  observed  is  attributed  to 
the  different  moisture  requirements  of  the  several  crops  at  various  stages  of  their 
ilevelopment,  to  the  varying  capacity  of  w-ater  absorption  by  the  soil,  and  the  fluctu- 
ating rate  of  evaporation  due  to  the  condition  of  the  atmosphere  and  the  density  of 
the  foliage  of  the  plants  grown.  The  author  discusses  the  results  observed  in  each 
case.  It  was  found  that  rye  drew  less  moisture  from  the  soil  than  wheat,  and  this 
fact  is  considered  of  value  in  growing  crops  for  green  manuring  innnediately  after  the 
rye  has  been  harvested.  The  moisture  content  of  the  clover  plat  was  comi)aratively 
quite  low,  indicating  that  a  crop  following  clover  is  at  a  disadvantage  so  far  as  soil 
moisture  is  concerned.  The  jiotato  crop  left  the  soil  in  a  relatively  moist  condition. 
I'cas,  owing  to  the  small  quantity  of  water  drawn  from  the  soil,  are  considered  a 
suitable  crop  to  be  followed  1)y  winter  cereals.     Oats,  on  the  other  hand,  were  found 
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not  at  all  suitable  for  this  i)urpose  on  account  of  the  large  quantity  of  plant  food 
removed  from  the  soil,  and  especially  on  account  of  the  heavy  withdrawal  of  soil 
moisture. 

Progress  in  plant  and  animal  breeding,  W.  M.  Hays  ( U.  S.  Dept.  Agr.  Year- 
book 1901,  2)p-  i^  17-332,  pis.  3,  fig.  1). — After  enumerating  some  of  the  most  important 
and  striking  achievements  in  plant  and  animal  breeding  and  suggesting  what  the 
purposes  of  breeding  should  be,  the  article  describes  the  features  of  sugar  beet,  wheat, 
and  corn  lireeding,  and  some  of  the  methods  of  breeding  used  by  farmers.  Methods 
of  cooi>eration  in  this  kind  of  work  are  outlined. 

The  length  of  the  growing  season  in  North  Dakota,  E.  F.  Ladd,  J.  H.  Shep- 
PERD,  and  A.  i\I.  Tex  Eyck  {North  Dakota  Sta.  Bui.  52,  pp.  /a5-/ii).— Tables  show 
the  dates  of  the  first  killing  fall  and  last  killing  spring  frosts  and  the  last  spring  and 
first  fall  frosts  for  7  years,  together  with  the  length  of  time  required  to  mature  field 
crops  as  observed  in  a  variety  of  experiments  conducted  at  the  station.  A  tempera- 
ture of  26°  F.  is  considered  as  a  killing  frost.  The  shortest  time  between  killing 
spring  and  fall  frosts  during  7  years  was  121  days,  the  longest  155  days,  and  the  aver- 
age length  of  time  136  days.  The  average  length  of  time  between  light  frosts  was 
111  days,  with  a  range  from  97  to  131  days.  As  to  the  number  of  days  required  for 
different  crops  to  mature,  the  records  show  that  wheat  required  from  95  to  106  days, 
oats  88  to  102  days,  barley  82  to  94,  flax  83  to  95,  millet  81  to  112,  spelt  91  to  92,  and 
corn  about  100  days.  A  discussion  of  how  late  small  grain  may  be  sown  is  based  on 
these  data. 

The  annual  report  of  the  Burdwan  Experimental  Farm  for  the  year  1900- 
1901,  I).  N.  MooKERii  {Calcutta:  Dept.  Land  Records  and  Agr.,  Bengal,  1902, 
pp.  14). — A  description  is  given  of  the  experimental  farm,  together  with  a  financial 
statement  and  a  report  on  experiments  for  the  year  1900-1901 .  In  fertilizer  experi- 
ments with  rice  the  use  of  bone"  meal  and  nitrate  of  soda  was  most  profitable,  and 
green  manuring  with  jute  proved  more  economical  than  the  application  of  cow 
manure.  In  a  series  of  experiments  with  jute,  cow  manure  was  more  effective  than 
castor  pomace,  bone  meal,  or  a  combination  of  superphc  sphate  and  nitrate  of  soda. 
Among  different  fertilizers  for  potatoes,  castor  pomace  gave  the  best  returns. 

Sowing  60  lbs.  of  rice  per  acre  was  found  more  profitable  than  sowing  30  lbs.  In 
growing  potatoes  the  sets  gave  a  larger  yield  than  whole  tubers.  Of  4  varieties  of 
sugar  cane  under  test  the  Kajli  was  the  only  one  grown  with  profit.  The  largest 
yield  of  different  varieties  of  potatoes  was  obtained  from  Naini  Tal  grown  from 
imported  seed.  Black-seeded  sorghum  yielded  2,180  1V)S.  of  fodder  per  acre  and  red- 
seeded  18,939  lbs. 

Experiments  with  field  crops  {County  Councils  Cumberland,  Durham,  and  North- 
umherhind,  Tech.  Fjlucati(m.  lipf.  10  {1901),  pp.  1-121,  125-150).— The  results  of 
cooperative  fertilizer  and  variety  tests  with  swedes,  turnips,  potatoes,  mangels,  cere- 
als, and  grass  are  reported.  In  addition  to  the  results  of  these  experiments,  the 
composition  of  the  crops  as  infiuenced  by  the  fertilizers  applied  is  shown.  Analyses 
of  soils  are  also  given. 

Pot  experiments  were  made  to  investigate  the  altsorption  of  arsenic  liy  barley 
and  the  effect  of  an  electric  current  passing  through  the  soil  on  the  growth  of  the 
))lants.  Arsenic  was  applied  to  the  pots  at  the  rate  of  11  lbs.  per  acre,  but  the  soil 
itself  was  found  to  contain  a  greater  amount.  Most  of  the  arsenic  occurrred  in  the 
grain  of  the  l)arley  obtained.  Soil  electrolysis  was  found  to  be  detrimental  to  plant 
growth  in  the  experiments  reported. 

Report  on  the  work  at  the  Provincial  Experimental  Garden  at  Ghent  in 
1900-1901,  P.  DE  Caluwe  {Expose  Cult.  Exper.  Jard.  Gaud,  1900-1901,  pp.  1-47, 
dgm.  1). — The  work  comprises  fertilizer,  variety,  and  culture  tests  with  rye,  oats, 
corn,  peas,  colza,  chicory,  fodder  beets,  prickley  comfrey,  sacchaline,  turnips, 
potatoes,  and  grasses.     The  results  for  the  season  are  briefly  reported  and  discussed. 
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The  management  and  improvement  of  the  range,  E.  Nelson  (  Wiioinhuj  Stu. 
Rpt.  1902,  pp.  34-37). — jVIethods  of  range  niariagenient  and  improvement  are  briefly 
mentioned.  Amonj,  the  means  described  are  resting,  rotative  pasturing,  reseeding, 
harrowing,  and  discing. 

Experiments  with  cereals  on  the  development  of  roots  and  adventitious 
shoots  from  the  nodes  above  ground,  C.  von  Seelhorst  {Jour.  Landw.,  50  {190^), 
Xo.  J,  pp.  J 65,  166,  ph.  4). — By  covering  the  nodes  of  growing  plants  of  wheat,  oats, 
barley,  and  rye  with  soil,  both  roots  and  shoots  were  produced  from  the  nodes. 
Wheat  produced  the  best  growth. 

The  influence  of  fertilizers  on  the  form  of  cereal  plants,  M.  Clausen  [.Tour. 
Landw.,  49  {1902),  Xo.  4,  pp.  365-388). — From  the  results  of  experiments  here 
reported  it  is  concluded  that  applications  of  nitrogen  lengthened  the  lower  internodes, 
while  the  upper  internode  was  relatively  shortened.  Nitrate  of  soda  was  more  effect- 
ive in  bringing  about  this  result  than  nitrogen  in  the  form  of  ammonia.  An  increase 
in  the  length  of  the  lower  internodes  increases  the  tendency  to  lodge,  especially  when 
the  strength  of  the  upper  and  lower  internodes  is  out  of  proportion.  The  ammoniacal 
nitrogen  not  only  produced  the  highest  total  yield,  but  also  the  strongest  plants,  as 
compared  with  nitrate  of  soda. 

Changes  of  nitrogenous  substances  in  cereals  during  ripening,  N.  Nedokut- 
scHA.iEW  {Landw.  Yem.  Stat.,  56  {1903),  Xo.  4,  pp-  303-3 10) .—Th\s  article  notes  briefly 
the  work  and  views  of  different  investigators  on  this  subject,  and  reports  the  author's 
own  results.  The  grains  of  wheat,  rye,  oats,  and  barley  were  analyzed  at  6  different 
stages  during  about  1  month  preceding  their  maturity.  The  results  are  shown  in 
tables.  The  data  obtained  indicated  that  the  ripening  of  the  grain  is  a  gradual  change 
of  the  solul)le  substances  into  solid  and  stationary  form.  The  author  states  that  the 
amid  combinations  in  the  grains  under  the  influence  of  unknown  causes  seem  to 
change  to  albumin.  The  increase  in  albumin  in  the  grain  takes  place  at  the  expense 
of  the  amid  nitrogen.  The  proportion  of  the  total  nitrogen  in  the  form  of  asparagin 
is  shown  in  connection  with  the  other  data. 

Alfalfa,  F.  E.  Emery  (  Wi/omingSta.  Rpt.  1903,  pj).  ^«'-^e)  .—The  value  of  alfalfa  for 
Wyoming  is  discussed  and  compilations  from  various  sources  are  given  showing  the 
digestible  nutrients  in  alfalfa  hay  and  other  feeding  stuffs,  together  with  the  com- 
pai'utive  money  values. 

Breeding  and  cultivation  as  a  means  of  improving  and  increasing  the  cul- 
ture of  barley  for  brewing  purposes,  Remy  {Dexii.  Landir.  Presse,  29  {1902),  Xos. 
19,  ji.  155;  20,  pj).  163,  164;  21,  ]>.  176). — The  results  of  observations  on  the  plant 
fo(jd  and  moisture  requirements  of  different  varieties  of  barley  are  presented  and 
discussed.  Hanna  barley  i)roduced  a  large  total  crop  and  a  good  yield  of  grain  with 
a  comparatively  small  moisture  supply,  and  in  addition  did  not  prove  very  sensitive 
to  a  sui)])ly  of  soil  moisture  above  the  normal.  It  was  found  that  this  variety  as  com- 
pared with  the  Goldthorpe  reaches  its  maxinmm  water  consumption  2  weeks  earlier, 
enabling  it  to  use  more  of  the  moisture  stored  in  the  soil  during  winter.  The  results 
of  experiments  indicated  that  by  selecting  plants  having  a  small  number  of  inter- 
nodes, long  upper  internodes,  and  producing  a  high  percentage  of  grain  the  produc- 
tiveness of  the  variety  can  be  increased.  The  possibility  of  obtaining  varieties  in 
which  the  moisture  requirement  is  reduced  and  the  period  of  maximum  moisture 
consumption  comes  earlier  in  the  season  is  discussed.  Seed  selection,  improved  cul- 
tural methods,  and  the  rational  use  of  fertilizers  are  recommended  as  means  for 
impi'oving  the  crop. 

The  culture  of  forage  beets  in  different  sections  of  France,  P.  P.  Deiierain 
{Ann.  Agron.,  28  {1902),  Xo.  7,  pp.  351-350). — This  article  discusses  cooperative  dis- 
tance exi)eriments  with  forage  beets  conducted  at  different  times.  Attention  is 
culled  to  the  composition  of  beets  grown  at  varying  distances,  and  reference  is  made 
to  previous  recommendations  of  the  author  that  good   beets  with  a  low  content  of 
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nitrate  of  potayli  and  rich  in  dry  matter  can  1)6  grown  by  leaving  the  plants  when 
thinning  at  intervals  of  25  cm.  in  mws  40  cm.  apart.  This  juethod  it  is  stated  pro- 
duces beets  of  about  1  kg.  in  weight,  and  although  giving  a  smaller  total  production, 
yields  a  larger  amount  of  dry  matter  and  sugar  and  reduces  the  percentage  of  nitrate 
of  i)(>tash  in  the  beets. 

Forage-beet  culture  at  Grignon  in  1900  and  1901,  I'.  P.  Dehekain  and  C. 
Dri'OXT  {Compt.  Bend.  Acad.  Sri.  Paris,  134  {lOOJ),  No.  17,  pp.  953-9.58).— From  the 
results  for  the  2  seasons  the  authors  conclude  that  the  new  varieties  tested,  namely, 
Giant  White  and  Giant  Rose,  having  a  high  sugar  content,  are  decidedly  superior  to 
the  ordinary  older  varieties  of  field  beets,  and  that  the  Giant  Rose  is  adapted  to  dry 
soils  and  the  Giant  White  to  moist  soils.  Growing  beets  in  rows  50  cm.  apart,  with 
the  plants  at  intervals  of  20  cm.  in  the  row,  is  considered  most  advantageous.  With 
this  spacing  10  beets  are  grown  per  square  meter. 

Culture  tests  with  red  clover,  0.  BrRCH.ARD  (Landw.  Wclinbl.  Schlesinig-ITolstcin, 
52  {1903),  No.  So,  pp.  611-613). — Tests  with  red  clover  seed  obtained  from  different 
European  countries  and  Canada  and  from  Wisconsin,  Indiana,  Ohio,  and  Maryland 
are  reported.  The  clover  from  .\merican  seed  stood  the  winter  most  satisfactorily 
and  gave  the  highest  yields. 

Experiments  with  gypsum  on  clover  and  vetch,  J.  \Vithycombe  {Oregon 
Sta.  Rpt.  1902,  pp.  50,  51). — The  yields  of  green  clover  from  plats  having  received 
different  quantities  of  gypsum  are  reported  without  comment.  An  acre  of  fall-sown 
vetch  received  100  lbs.  of  land  plaster  April  17  and  yielded  9,031  lbs.  of  hay  July  11, 
as  compared  with  a  yield  of  7,394  lbs.  of  hay  on  an  adjoining  acre,  which  was  used 
as  the  check  plat.     The  result  showed  a  gain  of  22  per  cent  in  favor  of  the  gypsum. 

Fertilizer,  culture,  and  variety  tests  with  corn  and  cotton,  B.  W.  Kilgore, 
R.  W.  Pou,  and  J.  L.  McKixnox  {Bid.  North  Carullna  Stal<'  Hd.  Agr.,  23  {1902),  No. 
1,  pp.  1-43,  ph.  9). — A  report  of  work  on  the  department's  test  farms  in  1901.  The 
work  is  described  and  the  weather  conditions  for  the  season  are  re{)orted.  The 
results  of  the  different  experiments  are  tabulated  in  detail. 

The  largest  yield  of  corn  was  obtained  from  Weekly  Improved  at  both  test  farms, 
the  yield  being  29.5  bu.  per  acre  atTarboro  Farm  and  18.95  bu.  at  Red  Springs  Farm. 
Russell  Big  Boll  was  the  most  productive  of  the  varieties  of  cotton  tested  on  both 
farms.  No  conclusions  are  drawn  from  the  distance  tests  with  either  corn  or  cotton, 
but  the  data  are  reserved  for  further  use. 

The  results  in  the  fertilizer  tests  are  tabulated  in  detail  and  the  comments  on  the 
results  have  reference  to  the  requirements  of  the  respective  soils.  With  corn,  as  well 
as  with  cotton,  the  fertilizer  applications  were  more  profitable  in  the  wet  season  of 
1901  than  in  the  dry  season  of  1900.  In  the  case  of  corn  increasing  the  nitrogen, 
phosphoric  acid  and  potash  in  the  normal  application  gave  considerable  profit,  the 
increase  in  yield  being  about  equally  in  favor  of  nitrogen  and  phosphoric  acid  and 
the  increase  in  value  of  product  about  equally  in  favor  of  phosphoric  acid  and  pot- 
ash. With  cotton  increases  in  the  quantity  of  nitrogen  gave  larger  yields  and  larger 
net  i)rofits  than  a  similar  increase  in  either  phosphoric  acid  or  potash.  The  largest 
yield  and  largest  net  profits  were  obtained  on  a  plat  which  had  received  423.6  lbs.  of 
cotton-seed  meal  per  acre,  or  treble  the  quantity  of  nitrogen  given  in  the  normal 
aj)plication. 

The  nonproductive  black  soils  occurring  in  the  State  and  locally  known  as  "pocosin" 
soils  are  described  and  methods  of  treatment  suggested. 

Detasseling  corn,  A.  D.  Shamel  {Illinois  Sta.  Circ.  56,  pjp.  4)- — This  circular  out- 
lines a  method  of  investigating  the  effect  of  detasseling  corn. 

Number  of  barren  stalks  in  Illinois  cornfields,  A.  D.  Shamel  {llUnois  Sta. 
Circ.  57,  iJp.  4)- — A  circular  giving  directions  for  determining  the  percentage  of 
barren  stalks  in  a  cornfield. 

Flax  experiments,  1901  {.Tovr.  Dept.  Agr.  and  Tech.  Tnstr.  Ireland,  2  {1902), 
No.  4,  pp.  636-653). — The  results  of  fertilizer,  variety,  and  scutching  tests  are  tabu- 
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latetl  and  lUscussed.  The  use  of  5  t-wt.  of  superphosijhate  ])er  acre  increased  the 
yield  of  retted  straw  but  reduced  the  yield  of  scutched  flax,  together  with  the 
quality.  On  foul  land  this  application  encouraged  the  growth  of  weeds.  The  use  of 
superphosphate  in  conjunction  with  3  cwt.  of  kainit  per  acre  was  also  found  unprofit- 
able. An  application  of  the  same  (juantities  of  superphosphate  and  kainit,  together 
with  2  fwt.  of  sulphate  of  annnonia  per  acre  also  failed  to  give  profitable  results.  A 
plat  which  had  received  5  cwt.  of  kainit  per  acre  gave  a  small  profit  as  compared 
with  the  check  plats,  showing  that  kainit  has  no  detrimental  effect  on  the  flax  crop. 
Muriate  of  potash  applied  at  the  rate  of  1  cwt.  per  acre  gave  better  results  than  any 
other  fertilizer  application  tested,  indicating  that  potash  fertilizers  benefit  the  flax 
crop,  and  that  muriate  of  potash  is  more  effective  in  this  respect  than  kainit.  Flax 
seed  grown  in  Ireland  gave  less  profitable  results  than  seed  obtained  from  the  conti- 
nent. Pernau  Crown  flax  was  more  productive  and  more  remunerative  than  Riga 
Child.  The  Irish  system  of  scutching  was  compared  with  the  Courtrai  system,  and 
the  results  from  a  financial  aspect  were  in  favor  of  the  Irish  system. 

Experiments  ■with  forage  crops,  T.  von  Weinzierl  {Ztschr.  Landir.  Versuchsiv. 
Ocxferr.,  ■',  (190J),  Xo.  -',  pp.  49-oSO,  ph.  11,  figs.  5,  dgms.  24,  plan  1). — This  extensive 
rejKirt  treats  of  the  results  obtained  in  culture  tests  with  different  forage  plants  con- 
ducted in  an  alpine  grass  garden  from  1890  to  1900.  In  a  brief  summary  of  the 
results  the  author  points  out  that  certain  forage  plants  ordinarily  grown  on  the  plains 
undergo  a  morphological,  as  well  as  physiological,  change  when  grown  in  the  moun- 
tains, which  insures  their  successful  culture  at  higher  altitudes.  It  was  further  found 
that  alpine  species,  such  as  Poa  alpina,  PJdeum  ■michelii,  P.  alpinum,  could  be  success- 
fully grown  at  an  altitude  as  low  as  800  meters  in  regions  where  a  moist  mountain 
climate  prevailed.  In  general,  however,  alpine  species  produced  seed  best  under  the 
conditions  prevailing  at  the  altitudes  where  they  normally  occur. 

The  following  species  are  recommended  for  profitable  seed  production  in  an  alpine 
climate:  Poaviolacea,  P.  dwtichophylla,  Festucn  rupicaprina,  F.  violacea,  F.  rubra  fal- 
lax,  F.  scheuchzerl,  Phleum  alphium,  Trisetum  suhspicatum,  Trifolium  alpinum,  and 
Phacafrigida.  For  certain  sections  establishing  meadows  at  altitudes  varying  from 
1,300  to  1,600  meters  is  considered  profitable.  Grass  mixtures  for  alpine  meadows 
and  for  resodding  steep  slopes  are  given.  A  study  of  the  root  tubercles  of  different 
leguminous  forage  crops  was  made  and  the  results  tabulated.  The  length,  thickness, 
form,  and  location  of  the  tuV)ercles  are  given. 

Guide  to  the  cultivation,  harvesting,  and  marketing  of  the  ginseng  plant, 
■with  names  of  buyers;  also,  a  treatise  on  the  history,  botany,  and  uses. 
(New  Y(/rk:  CroireJl  d'  Kirkpairirk  Co.,  190?,  pp.  52.) 

The  hemp  industry  in  the  United  States,  L.  H.  Dewey  (  U.  S.  Dept.  Agr.  Year- 
hdok  lUOl,  pp.  541-554,  ph.  o,fig- 1,  map  l). — After  describing  the  hemp  plant  and 
the  principal  uses  of  hemp  fiber,  the  article  enumerates  the  different  regions,  both 
foreign  and  domestic,  in  which  hemj)  is  cultivated;  discusses  the  soils  suited  to  the 
crop,  and  gives  directions  for  its  culture  and  treatment,  including  methods  of  harvest- 
ing, retting,  and  breaking.  Statistical  data  on  the  price  and  production  of  hemp  in 
Kentucky  are  also  given. 

Fertilizer  experiments  with  oats,  W.  'SlvLhV^R  [Fiihling'.^  Landw.  Ztg.,51  {1902), 
Xo.  ^,  pp.  27-5-278). — From  the  results  of  experiments  here  reported  it  was  concluded 
that  the  use  of  40  per  cent  of  potash  salt  applied  either  alone  or  in  conjunction  with 
other  fertilizers  is  not  profitable.  A  heavy  application  of  40  per  cent  of  potash  salt 
increased  the  yield  of  straw  without  increasing  the  yield  of  grain. 

Experiments  with  winter  oats,  Schacht  [Deut.  Landw.  Presse,  29  {1902),  No. 
41,  pp.  353,  .5-5^).— The  culture  of  winter  oats  is  discussed,  and  the  results  of  experi- 
ments in  deteT'iiiining  the  germinative  energy  of  small  and  large  grains  are  reported. 

Sowing  oats  and  barley  at  different  rates  (Reading  CoL,  Agr.  Dept.  Rpt.  1901, 
jip.  26-29). — The  results  with  barley  showed  that  2  bu.  of  seed  per  acre  in  drills  11 
in.  apart  gave  the  best  yield  of  grain  and  that  the  greatest  weight  per  bushel  was 
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obtained  where  from  2  to  2h  bu.  of  seed  were  uaed.  Witli  oats  the  largest  yield  of 
best  grain  was  in  favor  of  drilling  11  in.  apart.  The  average  results  also  favored  the 
wide  drilling.  Of  the  2  varieties  entering  into  these  experiments,  Black  Tartarian 
gave  the  highest  yield,  with  4  bu.  of  seed  per  acre,  while  for  Garton  Abundance  from 
^h  to  4  bu.  was  apparently  the  best  (juantity. 

Improving' field  peas,  M.  Fischer  {Fuldinfff!  Landw.  Ztg.,  51  {1902),  No.  15,  pp. 
529-532). — Experiments  were  conducted  with  the  Swedish  field  pea,  a  variety  of 
Pisum  arvense.  The  seed  selection  was  based  on  the  color  of  the  peas  and  the  habits 
of  growth  of  the  plant.  The  results  indicated  that  a  selection  of  spotted  seed  varying 
in  color  from  yellow  to  reddish  brown,  from  bushy  late  blooming  and  late  ripening 
plants,  will  lengthen  the  vegetative  period  and  increase  the  yield  of  green  forage. 
On  the  other  hand,  it  is  stated  that  the  selection  of  smaller  seeds  of  a  solid  green 
color  but  well  ripened  and  taken  from  early  blooming  and  early  ripening  plants  will 
shorten  the  vegetative  period  and  thus  better  adapt  the  variety  to  mixed  culture  with 
barley. 

The  effect  of  different  amounts  of  •water  used  in  irrigation  upon  the  yield 
of  potatoes,  B.  P.  Fleming  (  Wijoiinng  Sta.  Rpt.  1902,  pp.  31-34)  ■ — A  study  was  made 
of  the  effect  of  different  amounts  of  water  in  irrigating  potatoes.  In  1900  potatoes 
grown  on  3  adjacent  plats  received  from  irrigation  and  rainfall  5,  7,  and  10  in.  of 
water,  and  yielded  1,176,  2,230,  and  3,069  lbs.  of  potatoes  per  acre  respectively. 
The  following  season  the  depths  of  water  used  on  the  respective  plats  were  17,  8,  and 
48  in.,  and  the  corresponding  yields  3,332,  3,956,  and  5,432  lbs.  of  potatoes  per  acre. 

Progress  of  the  beet-sugar  industry  in  the  TJnited  States  in  1901,  C.  F. 
Saylor  (  U.  S.  Dcj)t.  Agr.  Rpt.  72,  jij).  1-S9,  pis.  ll,fig!<.  5). — This  is  the  annual  report 
on  the  progress  and  condition  of  the  beet-sugar  industry  in  the  United  States  in 
1901.  Similar  reports  have  been  published  for  previous  years  (E.  S.  R.,  13,  p.  445). 
The  report  deals  with  the  oi^erations  of  the  various  beet-sugar  factories,  outlines 
methods  for  beet  culture,  and  presents  considerable  statistical  information  relative 
to  the  industry.  Lowering  the  cost  of  sugar  production  is  discussed  and  the  cost  and 
profits  of  sugar-beet  culture  with  and  without  irrigation  are  estimated.  In  discussing 
incidental  benefits  and  by-products  the  author  points  out  the  improvement  of  land 
and  farming  methods  incident  to  the  culture  of  the  crop,  emphasizes  the  value  of 
beet  pulp  for  feeding,  and  suggests  how  beet  leaves  should  be  utilized.  The  manu- 
facture of  sirup  and  molasses  in  connection  with  beet-sugar  manufacture  is  briefly 
noted.  The  factories  in  operation,  in  process  of  construction,  and  projected  enter- 
prises in  this  line  are  enumerated.  The  statistics  presented  relate  to  factory  devel- 
opment; the  consumption,  production,  and  importation  of  sugar,  and  the  factory 
results  for  1901 .  The  consumption  and  production  of  sugar  in  the  States  and  Terri- 
tories west  of  the  Mississippi  and  Missouri  rivers  are  graphically  shown,  and  the  fac- 
tory operations  for  1901  are  reviewed  for  each  State  and  individual  factory.  In  con- 
nection with  this  statistical  information  detailed  statements  are  made  of  the  labor 
required  to  raise  and  market  beets,  together  with  the  cost  of  the  same.  The  discus- 
sion on  methods  of  growing  beets  consivSts  of  notes  on  preparing  the  seed  bed,  plant- 
ing, bunching  aiid  thinning,  cultivating,  harvesting,  and  delivering  beets. 

In  1901,  36  factories  were  in  operation  in  California,  Colorado,  Michigan,  Minne- 
sota, Nebraska,  New  Mexico,  New  York,  Ohio,  Oregon,  Utah,  Washington,  and 
Wisconsin.  The  total  acreage  of  beets  for  the  season  was  175,083.  The  quantity  of 
beets  worked  amounted  to  1,685,688.6  tons  and  the  quantity  of  sugar  produced  to 
369,211,733  lbs.  The  average  sugar  content  of  the  beet  was  14. 8  per  cent,  with  a  purity 
coefficient  of  82.2.  The  average  yield  of  beets  per  acre  was  9.6  tons.  The  total  con- 
sumption of  sugar  in  the  United  States  for  1901  is  estimated  at  2,372,006  tons. 

Progress  of  the  beet-sugar  industry  in  the  United  States,  C.  F.  Saylor  (  U.  S. 
Dept.  Agr.  YcdrhitoL-  1901,  pp.  //ST-MJ,  ;*/.s'.  .^).— Information  on  this  subject,  com- 
prising historical  and  statistical  <lata  rt'ported  in  the  publication  noted  al)ove,  is  here 
given  in  abstract  form. 
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The  influence  of  ■weather  conditions  on  the  sugar-beet  crops  for  1891- 
1900,  inclusive,  \V.  Kimpau  (Lanihv.  Juhrh.,31  [lDO-2),  JS'o.  2-3,  jjp.  471-4S7;  ahg.  In 
Deut.  LaiKhr.  Pir.'^.se,  2!)  (WOj),  Nos.  53,pp.4-^2,4-'>3;  54,  p.  460).— The  meteorological 
conditions  for  each  .season  are  given  and  discussed  with  reference  to  their  effect  on 
the  growth  of  the  sugar-beet  crop.  The  points  taken  into  consideration  as  the  most 
important  are  precii^itation,  temperature,  and  duration  of  sunshine.  The  author  finds 
that  the  observations  do  not  warrant  definite  conclusions.  The  results  showed  that 
the  sufficiency  and  distribution  of  rainfall  has  a  marked  influence  on  the  beet  crop, 
especially  on  the  quantity.  The  recorded  temperatures  did  not  show  a  regular 
influence  on  the  yield.  The  amount  of  sunshine  during  the  entire  growing  period, 
with  sufficient  moisture  in  the  soil,  had  a  very  marked  influence  on  the  quantity  of 
the  crop,  and  a  large  amount  of  sunshine  in  August  and  September  was  conducive  to 
the  production  of  beets  of  a  high  quality.  In  1894,  however,  when  the  total  amount 
of  sunshine  was  the  smallest  for  the  10  years  excepting  1891,  the  largest  yield  for  the 
series  of  years,  with  a  sugar  content  of  14.24  per  cent,  was  produced. 

Instructions  for  growing  sugar  beets,  C.  G.  Hopkins  (JUinols  Sta.  Circ.  52, 
pp.  5). — Brief  popular  recommendations  for  making  culture  tests  with  sugar  beets  are 
given,  together  with  an  outline  for  a  report  on  the  work  and  its  results. 

Sugar-beet  seed,  production  and  testing,  A.  J.  Pieters  (  V.  S.  Dept.  Agr. 
Rpt.  72,  pj).  101-106). — This  paper  discusses  the  production  of  sugar-beet  seed,  and 
gives  a  concise  description  of  how  the  tests  for  germination  are  carried  out.  The 
importance  of  using  first-class  seed  is  pointed  out,  and  some  of  the  results  of  experi- 
ments with  imported  and  home-grown  seed  are  republished  from  a  bulletin  pre- 
viously noted  (E.  S.  R.,  11,  p.  887).  Tests  of  the  same  character  made  by  private 
parties  are  also  reported,  and  in  both  instances  the  results  largely  favored  the 
domestic  seed. 

Variety  tests  of  mangels  and  sugar  beets  {Reading  Col.,  Agr.  Dept.  Rpt.  1901, 
pp.  36-42). — Two  varieties  of  sugar  beets  and  6  of  mangels  were  tested.  Sutton 
Prizewinner  mangel  was  the  most  productive,  yielding  21.3  tons  per  acre,  while 
Sutton  In;iproved  sugar  beet  yielded  7.5  tons,  being  the  smallest  yield  in  the  test. 
The  analyses  of  different  varieties  are  given  in  tables. 

Fertilizer  and  variety  tests  with  sugar  cane,  J.  P.  d' Albuquerque  and 
J.  R.  BovEi.L  {R])l.  Agr.  Work,  Imp.  Dept.  Agr.  West  Indies,  1S99-1901,  pp.  2-178).— 
This  report  gives  in  tabular  form  the  results  obtained  on  different  plantations  from 
1899  to  1901.  The  rainfall  for  each  month  and  its  composition,  and  the  chemical 
composition  of  soils  on  which  the  experiments  were  carried  on,  are  also  reported.  The 
fertilizer  experiments  consisted  of  soil  tests  on  the  different  plantations,  and  the 
applications  used  in  this  work  were  arranged  to  demonstrate  the  efficiency  of  various 
connnercial  fertilizers  when  applied  with  barnyard  manure.  In  the  variety  tests 
Barbados  Seedling  208  stood  first.  White  Transparent  second,  and  Barbados  Seed- 
ling 147  third. 

The  culture  of  sugar  cane  and  sugar  beets  in  Egypt,  M.  Tixakdon  {Ann. 
MIn.  Agr.  {Francn'],  21  {1902),  No.  2,  pp.  451-485,  fgs.  9). — This  report  contains  a 
general  description  of  soil  and  climatic  conditions  in  Egypt  and  gives  an  account  of 
the  culture  of  sugar  cane  and  sugar  beets.  Analyses  of  soils,  sugar  cane,  and  sugar 
beets  are  reported. 

Can  -wrapper  leaf  tobacco  of  the  Sumatra  type  be  raised  at  a  profit  in 
Connecticut?  E.  H.  Jenkins  {Connecticut  State  Sta.  Rpt.  1901,  pt.  4,  pp.  295-312). — A 
reprint  of  Bulletin  1.87  of  the  station  (E.  S.  R.,  13,  p.  947). 

Culture  and  treatment  of  Dalmatian  tobacco  according  to  the  Neumer 
method  considered  from  a  physiological  standpoint,  K.  Preissecker  {Facld. 
Mitt.  K.  K.  Oesterr.  Tahnkregie,  1901,  No.  1;  abs.  in  Bot.  CenttiL,  89  {1902),  No.  17,  p. 
511). — The  method  described  consists  essentially  in  topping  the  tobacco  plants  when 
in  full  lilooni  and  lifting  the  plants  in  order  to  break  off  the  thinner  roots.  After  10 
days  the  wilted  leaves  are  gathered  and  dried  in  the  sun.     The  author  attributes  a 
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lighter  weight  of  leaf  and  a  higher  percentage  of  mineral  substance  and  resin  to  the 
change  in  trannpiration  and  assimilation  due  to  the  lifting  of  the  plants.  This 
method  is  stated  to  be  successfully  practiced  in  a  small  district  in  Herzegovina. 

Kansas  and  her  wheats  ( K(in><(ts  State  Bd.  Agr.  Bpt.  1902,  No.  81,  pp.  1-197,  figs. 
28,  maps  3). — A  eolL^ction  of  papers  and  abstracts  dealing  with  the  various  phases  of 
wheat  culture  in  Kansas.  The  combined  acreage  and  yield  of  winter  and  spring 
wheat  for  each  county  in  1901  is  shown  on  a  map.  In  addition  to  the  discussions  on 
the  culture  and  uses  of  Kansas-grown  wheat,  the  insect  enemies  of  the  crop  are  de- 
scribed and  the  experience  and  practice  of  wheat  growing  is  reported  by  counties. 
The  abstracts  here  given  are  mainly  from  bulletins  of  this  Department  and  the 
experiment  stations  which  have  been  previously  noted. 

Observations  on  wheat  culture  in  1902,  Desprez  (Jour.  Agr.  Prat.,  n.  ser., 
4  (1902),  No.  32,  pp.  182,  183). — This  article  is  a  general  report  on  the  experiments 
with  wheat  in  1902  at  Cappelle.  Soil,  seeding,  rotation,  and  cultivation  are  (hs- 
cussed.  Attention  is  called  to  the  progress  made  in  the  culture  and  improvement 
of  wheat  by  referring  to  figures  from  the  records  of  the  station,  which  show  that  in 
1852  Ble  blanc  de  Flandre  yielded  from  1,600  to  2,400  kg.  of  grain  and  from  4,000  to 
5,000  kg.  of  straw  per  hectare;  in  1870  the  yields  varied  from  2,400  to  3,000,  and 
from  5,000  to  7,000  kg.  of  grain  and  straw  respectively;  and  in  1896  the  production 
ranged  from  3,000  to  3,900  kg.  of  grain  and  from  7,000  to  8,600  kg.  of  straw  per 
hectare. 

Manure  experiments  with  wheat,  F.  B.  Guthrie  and  R.  Helms  {Agr.  Gaz. 
New  South  Wah'x,  13  (1902),  No.  6,  pp.  06 1-666).— Tabulated  results  of  fertilizer  experi- 
ments with  wheat  carried  on  at  the  Wagga  Experimental  Farm  in  1901  are  presented. 
The  action  of  superphosphate  was  most  marked,  while  sulphate  of  ammonia  and 
potash  had  but  very  little  effect.  Superphosphate  and  Thomas  phosjjhate  gave 
about  equal  results. 

HORTICULTURE. 

A  handy  book  of  horticulture,  F.  C.  Hayes  (Loudon:  John  Murray,  1901,  pp. 
225,  pis.  9,  figs.  9). — This  book  is  not  a  scientific  treatise  on  horticulture,  but  rather 
a  popular,  practical  work,  suitable  for  placing  in  the  hands  of  beginners  in  garden- 
ing. In  the  first  chapter  the  general  principles  of  gardening  are  discussed  and  some 
practical  notions  given  regarding  the  nature  and  management  of  soils,  fertilizers, 
hotbeds,  cold  frames,  garden  pests,  seeds,  budding,  etc.  Part  II  discusses  gardens 
and  borders  most  suitable  for  different  seasons  of  the  year;  here  directions  are  given 
for  the  growing  of  roses,  ferns,  shrul:)s,  climbers,  vegetables,  fruits,  etc.  Part  III 
discusses  the  various  types  of  hardy  flowers,  21  different  groups  being  noted.  Part 
IV  is  a  calendar  of  the  garden  for  the  different  months.  The  work  as  a  whole  is 
very  well  adapted  to  the  purpose  for  which  it  is  written,  viz,  an  introduction  to  the 
theory  and  practice  of  gardening. 

Department  of  horticulture  and  gardening,  G.  Coote  (  Oregon  Sta.  Rpt.  1902, 
pp.  69-74)  ■■ — This  is  a  brief  rejiort  on  the  work  of  the  horticulturist  during  the  year, 
concisely  indicating  the  results  secured  in  tests  of  a  large  nund:)er  of  vegetal^les  and 
small  fruits.  In  a  test  of  surface  v.  subirrigation  for  celery  on  a  small  scale,  the 
results  on  the  whole  were  in  favor  of  surface  irrigation.  The  Self-Blanching  variety 
of  celery  proved  a  much  earlier  variety  than  the  Golden  Self-Blanching.  Dry 
Weather  cauliflower  is  stated  to  be  especially  adapted  to  the  climate  of  the  station, 
and  has  proved  the  best  of  all  varieties  tested  for  3  years.  It  possesses  the  peculiar- 
ity of  starting  into  new  growth  from  the  collar  of  the  plant  after  the  head  has  been 
cut  away,  thus  producing  a  second  crop  during  the  latter  part  of  August  and  first  of 
September. 

Electro-culture,  S.  Lemstrom  {(Jard.  Chron.,3.ser.,32  (1902),  No.  813,  pp.  49,  50; 
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A7ner.  flard.,  2S  [1902),  No.  399,  pp.  525,  526). — The  results  of  a  number  of  experi- 
ments in  the  electro-culture  of  rye,  barley,  oats,  wheat,  and  a  number  of  garden 
crops  are  here  briefly  reported  upon.  In  these  experiments  the  growth  of  barley, 
wheat,  and  rye  was  increased  40  per  cent  by  the  aid  of  electricity  obtained  from  a 
Holz  machine.  The  plants  were  grown  in  pots.  An  isolated  net  of  metal  furnished 
with  points  was  suspended  above  the  pots,  while  the  soil  in  the  pots  was  connected 
with  the  ground  by  means  of  sheets  of  tin.  In  one  series  of  pots  the  electricity 
passed  from  the  wire  net  to  the  plants,  in  another  series,  the  reverse  direction  was 
observed,  while  a  third  received  no  current  whatever.  Experiments  on  an  extensive 
scale  with  garden  crops  gave  an  increase  in  j'ield  as  follows:  Turnips,  107.2  per  cent; 
potatoes,  76.2  per  cent;  mangel  wurzels,  65.3  per  cent;  radishes,  59.1  per  cent;  pars- 
nips, 5-4.5  per  cent;  leeks,  42.1  per  cent,  and  white  cabbage,  43.6  per  cent.  Straw- 
berries subjected  to  the  electro-culture  ripened  their  crop  in  26  to  33  days,  while  in 
control  plats  the  crop  was  54  days  in  maturing.  It  is  believed  that  the  time  will 
eventually  come  when  the  use  of  electricity  will  be  indispensable  in  the  cultivation 
of  various  plants,  like  lettuce,  asparagus,  tomatoes,  endives,  cucuml)ers,  radishes, 
etc.,  under  glass  in  tenijierate  climates  during  the  winter  season. 

Note  on  some  grafting  experiments,  R.  II.  Biffen  {Ami.  Bot.,  16  {1902),  Xo.  61, 
pp.  174-176). — The  outcome  of  a  series  of  experiments  to  test  the  possibility  of 
obtaining  improved  varieties  of  cultivated  plants  by  grafting  are  reported.  The  most 
successful  grafts  were  obtained  by  the  use  of  seedlings  having  from  3  to  6  leaves, 
both  for  stocks  and  scions.  Beets  were  one  of  the  easiest  plants  to  graft,  nearly  every 
graft  being  successful.  The  boundary  line  between  the  graft  of  different  varieties  of 
beets  was  very  well  marked  in  every  instance,  the  crimson  of  the  Mammoth  Red  not 
gradually  blending  with  the  white  of  the  sugar  beet.  The  grafted  beets  were  slightly 
dwarfed  in  size.  A  light  dwarfing  tendency  was  noted  when  Tropivolum  majus  was 
grafted  on  T.  canariense,  and  vice  versa.  The  flowering  period  was  also  retarded  6 
to  8  weeks,  and  the  grafted  plants  w'ere  especially  subject  to  the  attacks  of  slugs  and 
caterpillars. 

Radishes  {Raphanus  raphanistrum)  were  also  seriously  dwarfed  and  retarded  in 
growth  by  grafting. 

Successful  grafts  were  also  made  between  white  {Trifolmm  repeiis),  red  {T.  pra- 
tom'),  and  alsike  {T.  hyhridum)  clovers;  between  red  clover  and  alfalfa;  red  clover 
and  sand  clover  {AnthylUs  vulneraria);  and  between  various  Crucifera',  as  kale  broc- 
coli, and  Brussel  si)routs  on  cabbage,  and  vice  versa. 

This  series  of  exiieriments  is  believed  to  confirm  Daniel's  work  in  showing  that 
the  effect  of  grafting  is  to  dwarf  growth,  retard  the  flowering  season,  and  in  some 
cases  render  the  plants  more  subject  to  the  attacks  of  pests.  In  none  of  these  exper- 
iments was  there  any  visible  effect  of  stock  on  scion,  or  vice  versa.  In  grafting 
potatoes,  however,  having  smooth  green  skin  and  deep  eyes,  upon  potatoes  with 
thick,  rough,  brown  skin  and  shallow  eyes,  the  same- plant  often  produced  tubers  of 
both  types.  In  some  instances  one  end  of  the  tubers  resembled  one  type  and  the 
other  end  the  other  type.  Sometimes  there  was  a  short  constriction  between  the  two 
ends,  and  again  the  yellowish  green  skin  of  one  end  gradually  passed  over  into  the 
rough,  corky  skin  of  the  other,  and  the  tubers  were  regular  in  shape.  "Tubers  in 
which  the  2  tyjjes  were  blended  never  occurred."  In  halving  the  tubers  transversely 
each  portion  was  indistinguishable  from  one  of  its  parents.  The  tubers  showed  all 
the  characteristics  of  the  parent,  and  not  certain  dominant  ones.  The  graft  hybrid 
is  therefore  not  comparable  with  the  sexually  produced  hybrid  in  this  respect. 

The  propagation  of  plants,  L.  C.  Corbett  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  157, 
pp.  24,  fiijX'.  22). — A  popular  discussion  of  the  different  methods  of  growing  ]>lants, 
more  especially  from  cuttings  and  by  layering,  grafting,  and  buddinii.  The  details 
of  these  various  operations  are  described  and  illustrated. 


354  EXPERIMKNT    STATION    RP^OORD. 

A  comparative  study  of  different  colored  glass  for  greenhouses,  E.  Z\ch- 
AREWicz  {Jour.  Soc.  Xdt.  Ilort.  France,  4-  «er.,  3  {1902),  Apr.,  2>p.  265-268). — A  brief 
review  is  given  of  earlier  experiments  by  different  workers  along  this  line,  and  the 
author  presents  the  results  of  his  own  work  along  the  same  line  with  strawberries. 
In  this  work  the  largest  and  greenest  plants  were  obtained  when  yellow  glass  was 
used,  but  the  quantity,  size,  and  earliness  of  the  fruit  was  decreased  by  the  use  of 
yellow-colored  glass.  The  largest  and  earliest  fruits  were  obtained  by  using  color- 
less glass.  The  largest  number  of  fruits  was  obtained  when  violet-colored  glass  was 
used.  With  this  glass  the  size  of  the  fruit  was  decreased,  the  quality  injured,  and 
the  earliness  retarded.  Red,  blue,  and  green  glasses  were  all  injurious  to  the  vege- 
tation of  the  plants.  From  these  results  the  author  concludes  that  in  greenhouse 
work  where  foliage  is  desired,  yellow  glass  may  be  used;  but  for  the  fruit  the  ordi- 
nary colorless  glass  is  Ijest. 

Forcing  tomatoes  at  the  Iowa  Experiment  Station,  H.  C.  Price  {Amer.  Gard., 
23  {1902),  No.  394,  l)-449,  fig.  1). — The  i-esults  are  given  of  a  test  of  varieties  of  toma- 
toes for  forcing  in  the  greenhouse.  The  plants  were  set  15  in.  apart  and  trained  to  a 
single  stem  on  a  trellis  of  wire.  Lorillard  and  Holmes  Supreme  were  the  earliest 
varieties  grown;  Frogmore  Selected  furnished  the  most  uniformly  size<l  fruit;  May- 
flower, the  largest  number  of  large  fruits;  Holmes  Supreme,  the  greatest  amount  of 
small  unmarketable  fruit,  and  IMayflower  the  most  solid  fruit.  Frogmore  Selected 
was  the  strongest  grower  of  all  the  varieties  tested,  and  Holmes  Supreme  the  poorest 
grower.  Frogmore  Selected  and  Sutton  Best  of  All  gave  the  largest  cash  returns  per 
plant.  All  things  considered,  it  is  stated  that  Frogmore  Selected  was  the  most  satis- 
factory variety  tested.  The  average  cash  returns  with  this  variety  was  $2.53  per 
plant,  while  with  Sutton  Best  of  All  it  was  $2.06. 

Vegetables  for  a  farmer's  garden  in  northern  Illinois,  J.  W.  Lloyd  {Illinois 
Sta.  Circ.  45,  pp.  6). — This  gives  an  assortment  of  vegetables  best  suited  for  farmers' 
gardens  in  northern  Illinois,  indicates  how  they  should  be  planted,  and  time  of  year 
when  each  will  l)e  available  for  table  use. 

Manuring  fruit  trees,  J.  P.  Wagner  {Monatsher.  Gesell.  Forder.Wiss.,  AcJcerh.  n 
Kunste,  Unter-Elsass,  36  {1902),  No.  5,  pp.  145-172,  figs.  6). — A  discussion  of  the  prin- 
ciples of  manuring  fruit  trees,  with  some  illustrations  and  data  showing  the  effect  of 
fertilizing  a  few  orchard  fruits.  The  effect  of  different  fertilizing  elements  on  the 
growth  of  trees  and  production  of  fruits  is  brought  out,  and  formulas  given  for  the 
application  of  commercial  fertilizers.  As  showing  the  advantages  of  fertilizing  fruit 
trees,  an  instance  is  cited  in  which  6  pear  trees  that  bore  an  excessive  crop  of  fruit 
in  1900  were  subjected  to  a  fertilizer  experiment.  Four  of  the  trees  were  well 
cleaned,  pruned  in  the  fall,  and  the  ground  under  the  trees  well  spaded.  .  Each  of 
these  trees  then  received  5  kg.  of  slag,  and  5  kg.  of  kainit.  During  the  winter  fol- 
lowing each  tree  received  15  to  16  litres  of  night  soil  additional,  and  in  the  spring 
i  kg.  of  nitrate  of  soda.  The  2  control  trees  received  neither  fertilizers  nor  other 
care.  The  manured  trees  fruited  heavier,  the  fruits  were  rpore  perfect,  hung  on 
better,  and  the  foliage  more  luxuriant  than  on  the  trees  not  manured.  Less  fruit 
set  on  the  unmanured  trees,  the  foliage  was  ravaged  by  pests,  and  most  of  the  fruit 
fell  off  before  the  middle  of  September.  At  a  cost  of  a  little  more  than  |1  the  fertil- 
ized trees  gave  an  increase  of  125  kg.  of  apples,  having  a  value  of  about  $7.50. 

Observations  on  the  fertilization  of  peach  orchards,  E.  H.  Jenkins  ( Connecticut 
State  Sta.  Ept.  1901,  pt.  4,  pp.  283-285).— Tha  season's  record  of  1901  is  given  of  the 
number  of  baskets  of  fruit  obtained,  and  the  number  of  trees  that  have  died,  in  the 
station  peach  orchard,  which  is  being  used  to  test  the  value  of  different  combinations 
and  amounts  of  commercial  fertilizers  for  this  fruit.  The  experiment  began  in  1896, 
and  the  records  obtained  have  been  published  from  time  to  time  (E.  S.  R.,  13,  p.  138), 
but,  as  in  the  present  case,  without  drawing  conclusions.     The  following  table  gives 
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a  Huinniary  of  the  total  luiiiiberof  tree.s  tliat  have  dit'd  nincc  the  orchard  was  planted, 
the  total  yield  obtained  dnriiit,'  the  past .'!  years  on  different  i)lats.  anil  the  fertilizers 
that  are  being  nsed  on  each  i)lat.  Each  plat  consists  of  48  trees.  Trees  that  die  are 
replaced  with  others. 

Yield  of  peaches  on  plats  differently  fertilized. 


Plats. 


Fertilizers  used. 


Total 

number 

of  trees 

that  have 

died. 


Total 
number 
of  bas- 
kets of 
fruit  ob- 
tained in 
3  years. 


65  lbs.  muriate  of  potash,  IGO  lbs.  acid  phosphate 

65  lbs.  muriate  of  potash,  160  lbs.  acid  phosphate,  and  170  lbs.  cotton-seed 

meal 

65  lbs.  muriate  of  potash,  160  lbs.  acid  phosiiliate 

130  lbs.  muriate  of  potash,  160  lbs.  acid  iilmsphatc 

260  lbs.  muriate  of  potash,  160  lbs.  acid  pliosphate 

260  lbs.  high-grade  sulphate  of  potash,  160  lbs  acid  phosphate 


271. 75 

428. 5  J 
306.25 
413.50 
602. 50 
556. 75 


The  thinning-  of  fruit,  S.  A.  Beach  (  Odifoniia  Fruit  Grower,  ^9  {1902),  Nos.  127; 
128,  p.  4;  729,  pp.  4,  .5). — This  article  inclndes  the  data  on  thinning  apples  previously 
presented  by  the  anthor  (E.  S.  R.,  9,  p.  448),  and  in  addition  the  results  of  some 
experiments  in  thinning  apricots,  peaches,  and  plums.  Early  thinning,  leaving 
the  fruits  in  one  instance  at  least  1  in.  apart  when  ripened,  and  in  another  at  least 
2  in.  apart,  was  practiced,  as  was  also  thinning  4  weeks  later,  leaving  the  fruits  the 
same  distances  apart.  The  best  results  with  apricots  followed  early  thinning  2  in. 
apart.  The  fruits  were  thinned  when  they  had  attained  about  the  size  of  hazel- 
nuts. Like  results  are  reported  with  plums.  With  both  fruits  there  was  an  increase 
in  the  size  of  the  thinned  over  the  unthinned  fruit,  but  in  both  years  the  yield  was 
greater  on  the  unthinned  than  on  tlie  thinned  trees.  Peaches  were  considerably 
increased  in  size  by  thinning  and  the  early  thinning  appeared  to  be  most  effective 
for  this  purpose.  The  effect  of  thinning  the  lirst  year  was  not  as  marked  in  increas- 
ing the  yield  on  the  same  trees  the  following  year  as  was  anticipated.  The  author 
believes  that  pruning  is  the  most  economical  method  of  thinning  the  crop  whenever 
this  appears  necessary.  In  the  light  of  the  author's  experiments,  it  is  believed  that 
thinning  fruits  in  commerical  orchards  with  the  expectation  of  inducing  regular 
bearing  and  increased  yields  in  succeeding  years  is  of  aoubtful  value.  Nevertheless, 
other  evidence  indicates  "that  systematic;  thinning  of  fruit,  combined  with  skillful 
care  in  other  directions,  may  materially  strengthen  the  tendency  of  the  tree  to  bear 
annually."  Young  trees,  and  sometimes  older  ones,  may  be  severely  impaired  in 
vigor  by  maturing  too  heavy  loads  of  fruit.  Thinning  should  constitute  the  last 
resort,  after  all  the  details  of  fertilizing,  cultivating,  draining,  pruning,  etc.,  have 
been  attended  to. 

Culture  of  the  citrus  in  California,  B.  M.  Lelong  {Sacramento:  California  State 
Bd.  Hort  1902,  rev.  ed.,  pp.  267,  pis.  27,  figs.  85). — This  report  contains  a  complete 
account  of  the  culture  of  citrus  fruits  in  California,  from  the  early  orchards  to  the 
present  time.  It  includes  a  discussion  of  the  methods  observed  by  the  best  orchard- 
ists  in  propagating,  planting,  cultivating,  irrigating,  jiruning,  harvesting,  and  fertiliz- 
ing oranges,  lemons,  citrons,  and  limes  and  an  account  of  the  diseases  and  insects 
affecting  them.  The  varieties  of  the  various  citrus  fruits  are  described  more  or  less 
in  detail.  A  chapter  is  given  on  the  products  of  citrus  fruits,  sui-h  as  perfumes, 
oils,  acids,  wines,  essences,  etc. 

Report  of  the  fruit  expert,  W.  J.  Allen  {Agr.  Gaz.  New  South  Wales,  13  {1902), 
No.  5,  pp.  506-528). — A  review  is  given  of  the  various  orchard  fruits,  including  citrus 
fruits  in  certain  instances,  grown  at  the  Wagga,  Hawkesbury,  Pera  Bore,  Moree,  and 
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Wollongbar  experimental  farms.     Lists  of  the  varieties  grown  are  cited  in  many 
instances,  and  notes  given  as  to  their  character  and  growth. 

The  home  fruit  garden,  L.  C.  CoRBErr  (  U.  S.  Dept.  Ayr.  Yeurhool-  1901,  pip. 
431-446). — This  article  was  published  as  a  Farmers'  Bulletin  and  has  been  noted  as 
such  (E.  S.  R.,  14,  p.  147). 

The  farmer's  fruit  g-arden,  E.  V.  Stubenrauch  {Illinois  Sta.  Circ.  40,  pp.  7,  dgm. 
2). — Suggestions  regarding  kinds  of  fruit  to  plant,  best  methods  of  planting  them, 
with  a  diagram  showing  the  arrangement  of  a  fruit  garden  of  1  acre. 

List  of  fruits  recoinm.end.ed  for  a  farmer's  garden  of  one  acre  in  northern 
Illinois,  W.  S.  Hotchklss  {Illinois  Sta.  Circ.  4^,  PP-  4)- — The  list  includes  the  best 
varieties  of  apples,  pears,  peaches,  plums,  cherries,  blackberries,  grapes,  and  other 
small  fruits,  suitable  for  planting  in  northern  Illinois. 

Little-known  fruit  varieties  considered  worthy  of  wider  dissemination, 
W.  A.  Taylor  (  M  *S'.  Dept.  Agr.  Yearhook  1901,  ]>p.  381-392,  pis.  7).— Among  the 
fruits  mentioned  and  described  are  Ingram  apple,  Mcintosh  apple,  Carman  peach, 
Red  June  plum,  Wickson  plum.  Downing  grape,  Mulgoba  mango,  and  Advance 
loquat.     Colored  plates  are  given  of  these  different  fruits. 

Commercial  apple  orcharding,  G.  B.  Brackett  (  U.  S.  DejA.  Agr.  Yearbook  1901, 
pp.  593-608,  pis.  ^).— This  is  a  popular  discussion  of  the  whole  matter  of  apple  grow- 
ing, including  soils,  methods  of  planting,  varieties  valuable  for  commercial  purposes, 
methods  of  cultivation  and  pruning,  insects  and  diseases  affecting,  and  the  handling 
and  disposition  of  the  crop. 

Grafting  resisting  apple  scions  {Pacific  Coast  Fruit  World,  13  {1902),  No.  21, 
p.  18). — An  account  of  the  importation  from  New  Zealand  of  apple  stocks  resistant 
to  the  aphis.     About  20  varieties  were  imported  and  have  been  grafted. 

Fruit  storage  experiments,  J.  C.  Blair  {Illinois  Sta.  Circ.  44,  pp-  18,  pis.  24)-— 
The  details  of  construction  are  given  of  a  fruit  storage  house  erected  by  the  station, 
and  of  2  cellars  so  made  that  they  would  be  suitable  for  fruit  storage.  A  number  of 
plates  and  figures  illustrating  different  phases  of  the  work  are  included.  The  fruit 
storage  house  was  built  to  hold  2.500  bbls.,  and  cost,  when  completed,  $3,080.41. 
The  details  of  construction  were  made  as  simple  as  possible  in  order  to  reduce  the 
amount  of  expert  service  required  to  a  minimum.  Fruit  growers  in  Illinois  are 
allowed  to  store  fruits  in  the  building  free  of  charge,  subject  to  the  rules  of  the  sta- 
tion. The  fruit  stored  during  the  first  season  with  the  results,  and  the  temjjerature 
observations,  are  to  form  a  subsequent  report. 

The  experiments  in  preparing  the  cellars  for  cold  storage  have  shown  that  where 
the  stone  walls  of  the  cellar  are  made  to  form  the  walls  of  the  storage  room,  or  the 
bottom  of  the  cellar  is  covered  with  nothing  more  than  a  6-in.  layer  of  cinders,  the 
temperature  can  not  be  kept  down  when  the  outside  and  surrounding  ground  is 
above  the  desired  temperature.     The  details  of  this  work  are  to  be  published  later. 

Tinting  ripe  pickled  olives,  E.  W.  Hilgard  {California  Fruit  Grower,  27  {1902), 
No.  731,  p.  8;  Pacific  Iiur<d  Press,  63  {1902),  No.  22,  pp.360,  361).— The  author 
discusses  the  probable  effect  on  the  food  value  of  olives  by  coloring  them  with  a 
small  amount  of  co]i]>eras  or  iron  sulphate.  The  use  of  coloring  matter  or  preserva- 
tives of  any  kind  in  food  products  is  deprecated. 

The  art  of  canning  and  preserving  as  an  industry,  J.  Pacrette  {Jersey  City: 
Jules  II.  Donimerguc,  1901,  pp.  194+X,  figs.  33). — Recipes  are  given  for  preparing 
and  processing  candied,  glaceed,  and  brandied  fruits,  sirups  and  fruit  juices,  cordials 
and  marmelades,  various  spirits,  puddings,  vegetables  of  all  kinds,  fish,  milk,  meats 
(including  game),  sauces,  soups,  etc.  A  brief  chapter  on  bacteriology  as  related  to 
canning  ir;  included  in  the  work. 

Small  fruits  for  the  northern  half  of  the  State,  and  how  to  grow  them, 
J.  W.  Lloyd  ( Illinois  Sta.  Circ.  41,  pp.  3) . — Brief  cultural  directions. 

Strawberry  culture  in  Mississippi,  A.  B.  ]SIcKay  {Mississippi  Sta.  Bui.  75,  pp. 
J5,figs.  7). — Popular  directions  are  here  jrivcn  for  the  location  and  i)lanting  of  the 
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strawberry  bed,  methods  of  cultivation,  manuring,  mulching,  and  gathering  tlu'  fruit. 
Reliable  sorts  for  culture  in  Mississippi  are  Hoffman,  Cloud,  Lady  Thompson,  Bubach, 
Gandy,  Excelsior,  and  Klondyke.  These  varieties  are  briefly  described.  Of  the 
newer  varieties  Hunn,  Clarence,  Noble,  and  Gardner,  in  the  order  named,  are  men- 
tioned as  very  promising  sorts.  Cotton-seed  hulls  is  stated  to  be  the  best  of  all  the 
materials  used  at  the  station  as  a  nuilch  for  strawberries. 

Growing-  strawberries  under  cloth,  ().  W.  Blacknall  {Arner.  Gard.,  2S  {1902), 
Xo,  392, pp.  416-418). — The  author  has  successfully  used  thin  muslin,  known  as  tobacco- 
plant  bed  cloth,  as  a  protection  for  strawberries.  In  his  experience  the  berries  grow 
larger, the  blossoms  are  better  pollenized,  and  the  plants  more  productive  under  cloth 
than  when  grown  in  the  open.  The  author  considers  also  that  the  slight  increase  of 
warmth  obtained  by  lessening  the  radiation  at  night  was  very  l^eneficial  to  the  growth 
of  the  strawberries.  Taking  one  year  with  another,  he  estimates  that  this  kind  of 
protection  adds  from  50  to  100  per  cent  to  the  yield  of  berries,  makes  them  larger 
and  more  reliable,  and  ripens  them  earlier.  Care  should  be  taken  not  to  use  a  cloth 
too  thick  and  impervious  to  sunlight.  The  tar-treated  kind,  such  as  is  used  in  large 
quantities  for  tobacco-plant  beds,  is  considered  just  right.  The  cloth  is  fastened 
down  over  the  bed  by  driving  18  in.  stakes  into  the  ground  about  1  ft.  deep.  A  wire 
hook  is  attached  to  the  top  of  the  stakes,  by  which  the  plant  cloth  is  held  in  place. 
The  stakes  are  set  the  width  of  the  cloth  apart,  in  straight  rows,  and  54  in.  apart  in 
the  row.  The  original  cost  of  a  protection  of  this  kind  is  estimated  at  $150  per  acre. 
The  cloth  lasts  about  3  years,  and  the  stakes,  if  carefully  protected,  from  5  to  10 
years. 

Houses  for  strawberry  forcing  {Garden,  61  {1902),  No.  1592,  p.  343). — Low 
span-roofed  houses  are  considered  most  suitable  and  economical  when  houses  are 
built  especially  for  forcing  strawberries.  Such  houses  are  usually  100  to  200  ft. 
long,  10  ft.  wide  inside  and  6  ft.  high  to  the  apex  of  the  roof.  A  sunken  path,  20 
to  2-4  in.  wide,  runs  down  the  center  with  6  rows  of  pots  on  each  side. 

Cranberry  culture  in  southeastern  Massachusetts,  J.  Buksley  {Massachusetts 
State  Bd.  Agr.  Rpt.  1901,  pp.  389-397). — Some  statistics  are  given  on  the  cranberry 
production  of  New  England  and  suggestions  made  regarding  the  establishment  of 
cranberry  bogs  and  the  culture  of  cranberries  in  southeastern  Massachusetts. 

Grapes,  A.  Dickens  and  G.  0.  Greexe  {Kansas  Sta.  Bui.  110,  pp.  223-250,  ph.  2, 
figs.  a). — This  Indietin  includes  a  discussion  of  the  varieties  of  grapes  best  suited  for 
culture  at  the  Kansas  Experiment  Station,  the  results  of  a  test  of  6  different  kinds  of 
trellises  for  grapes,  a  test  of  the  value  of  bagging  grape  fruit  bunches,  a  classification 
of  grapes  with  reference  to  the  suitability  of  different  varieties  for  culture  in  Kansas, 
brief  descriptions  of  145  varieties  of  grapes,  and  a  chart  showing  when  they  were 
first  in  bloom,  in  full  bloom,  and  out  of  bloom. 

With  such  varieties  as  Green  Mountain,  Campbell  Early,  Brighton,  Eldorado, 
Worden,  Concord,  Agawam,  and  Catawba,  a  succession  may  be  secured  from  early 
in  August  until  well  into  October.  Among  the  perfectly  hardy  white  varieties  are 
Elvira,  Martha,  Faith,  and  Pearl.  For  table  use  and  the  family  trade  Brighton, 
Brilliant,  Massasoit,  Catawba,  Woodruff,  Wyoming,  Berkman,  Agawam,  and  Dela- 
ware, among  the  red  grapes,  are  considered  very  satisfactory.  Varieties  and  hyljrids 
of  the  common  wild  grape  (  Vitts  riparia)  have  stood  severe  droughts  well  and  are 
recommended  for  testing  in  especially  trying  situations.  Elvira,  Grein  Golden, 
Faith,  and  Pearl  are  perfectly  hardy,  regular  and  prolific  in  bearing.  Marion  has 
been  the  best  of  the  pure  Riparias. 

Relative  to  pruning  grapes  in  Kansas  it  is  the  judgment,  of  the  authors  that  the 
annual  renewing  of  the  entire  arm  is  preferable  to  spur  pruning. 

But  little  difference  has  been  noted  in  the  productiveness  of  grapes  on  the  different 
forms  of  trellises  used.  The  bunches  have  been  more  easily  cut  from  the  high- 
renewal  trellis  than  from  the  low  trellis,  and  the  period  of  ripening  has  been 
uniformly  a  few  days  earlier.     The  difference  in  time,   however,   has  in  no  case 
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exceeded  a  week.  The  quality  oi  the  ^'rapes  has  been  about  the  same  on  all  the 
different  trellises.  The  fruit  was  more  subject  to  sunburn  on  the  Kniffen  2-wire, 
4-cane  trellis  than  on  any  other.  This  was  controlled  by  training  the  new  growth 
over  the  bunches.  The  greatest  amount  of  injury  from  birds  occurred  on  the  Kniffen 
2-wire,  4-cane  trellis  and  the  Kniffen  overhead  telegraph  trellis.  The  least  injury 
from  this  source  occurred  on  the  umbrella  and  fan  systems.  The  fan  system  is  con- 
sidered the  most  satisfactory  for  varieties  that  are  not  perfectly  hardy,  since  the 
young  canes  can  be  readily  laid  down  for  winter  protection.  The  high-renewal 
forms  are  thought  preferable  to  the  low-renewal  fan  systems  for  localities  where 
fungus  diseases  are  prevalent.  On  the  whole,  the  trellis  for  the  fan  system  of  train- 
ing is  considered  the  simplest  and  cheapest  in  construction  and  is  commended  to 
Kansas  growers. 

Experiments  in  bagging  the  bunches  of  fruit  with  manila  paper  bags  as  a  protec- 
tion from  the  birds  have  shown  results  that  justify  this  practice,  especially  when  the 
grapes  are  grown  for  a  fancy  market  or  the  home  table.  The  cost  for  this  work  is 
about  1  ct.  per  pound  of  fruit.  The  lengthe^vlng  of  the  season  of  fresh  grapes  by  bag- 
ging was  determineil  with  a  number  of  varieties  to  be  as  follows,  expressed  in  days: 
Agawam,  2;  Brighton,  15;  Catawba,  0;  Concord,  14;  Delaware,  40;  Diamond,  8; 
Eldorado,  28;  and  ]\Ioore  Early,  20.  With  most  varieties  bagging  improved  the  condi- 
tion of  the  bunches,  though  in  a  few  instances  the  varieties  were  not  quite  so  highly 
colored  and  the  flavor  was  not  always  up  to  the  standard  of  the  variety.  The  differ- 
ence, however,  in  the  color  and  flavor  was  so  slight  as  not  to  injure  the  market  value 
of  the  fruit. 

A  record  is  given  of  the  injury  sustained  liy  the  different  A^arieties  of  grapes  at  the 
station  during  the  winter  of  1898-99,  and  of  their  subsequent  growth.  Tender  grapes 
are  trained  according  to  the  fan  system  and  laid  down  and  covered  in  winter. 

Nitrate  of  soda  in  the  culture  of  grapes,  G.  Chappaz  {Prog.  Agr.  et  Vh.  {Ed. 
VEnt),  28  (1903),  No.  ,?„',  pp.  628-032). — On  a  clay-lime  soil,  very  stony  and  rich  in 
potash,  the  effect  of  nitrate  of  soda  on  the  yield  of  grapes  and  quality  of  wine  pro- 
duced was  studied.  Commercial  fertilizers  had  never  been  used  in  the  vineyard 
before  and  no  manures  had  been  applied  for  a  long  time.  The  control  plat  on  which 
no  fertilizers  was  used  yielded  5,550  kg.  per  hectare,  the  wine  from  which  analyzed 
12.8°  alcohol.  The  plat  receiving  nitrate  of  soda  at  the  rate  of  400  kg.  per  hectare 
yielded  8,510  kg.  of  grapes  per  hectare,  the  wine  from  which  analyzed  12.6°  alcohol. 
Superphosphate  at  the  rate  of  500  kg.  per  hectare  was  applied  with  the  nitrate  of 
soda,  l)ut  when  this  same  amount  was  used  in  connection  with  .300  kg.  of  sulphate 
of  ammonia  per  hectare  no  increase  in  yield  over  the  control  plat  was  obtained.  The 
important  fact  in  the  experiment  is  the  increase  of  2,960  kg.  of  grapes  per  hectare  by 
the  use  of  nitrate  of  soda  without  any  material  decrease  in  the  quality  of  the  wine 
produced. 

Report  of  the  viticultural  expert,  M.  Blunno  {Agr.  Gaz.  Neio  South  Wales, 
13  {1902),  X(i.  .5,  pp.  528-537). — This  is  a  report  of  the  viticultural  expert  for  New 
South  AVales.  He  notes  that  native  white  wines  of  the  hock  and  muscat  types  have 
been  produced  rivaling  those  of  European  origin.  Port  and  sherry  wines,  however, 
do  not  come  up  to  the  standard  of  the  Portuguese  and  Spanish  brands.  A  list  of  the 
phylloxera-resistant  stocks  grown  at  the  Viticultural  Station  at  Howlong  is  included 
in  the  report. 

The  home  vineyard,  with  special  reference  to  northern  conditions,  W.  H. 
Ragan  (  U.  S.  BejA.  Agr.,  Farmers'  Bui.  156,  pp.  24,  figs.  15). — Popular  directions  are 
given  in  this  bulletin  for  the  jilanting  and  subsequent  care  of  a  small  vineyard  such 
as  is  likely  to  be  desired  by  farmers  for  home  use.  Some  of  the  best  varieties  for 
Northern  planting  are  Concord,  Worden,  Moore,  and  Niagara. 

Budding  the  black  walnut  {Pacific  Coast  Fruit  World,  13  {1902),  No.  12,  p.  6) .— 
It  is  stated  that  the  California  black  walnut  has  been  successfullv  budded  with 
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Mayette  and  other  good  Freiu'h  varieties  of  soft  shell  walnut.  Annular  or  ring 
budding  is  considered  the  safest  jjlan  of  budding.  Otherwise,  the  bud  should  be  cut 
deep  and  the  wood  gouged  out,  the  object  being  to  get  more  of  the  inner  l)ark 
surface. 

Notes  on  the  caoutchouc  trees  of  the  Amazon,  J.  Hubek  {Bui.  Sue.  Bot. 
France,  49  {190J),  So.  1-2,  pp.  4-i-Bl) . — A  discussion  is  given  of  the  botany  of  the 
various  species  and  varieties  of  Hevea,  Castilloa,  Sapiuin,  and  other  less  well  known 
caoutchouc  trees. 

The  ether  treatment  of  lilacs  in  the  trade,  F.  Ledien  (  Gartenwell,  6  {1902),  No. 
19,  pp.  219-221). — The  author  states  that  the  etherization  of  plants  is  being  rapidly 
adopted  in  the  German  trade.  The  etherizing  room  used  by  a  grower  of  lilacs  is 
described.  When  etherized  the  middle  of  November,  Charles  X  was  ready  to  sell 
24  days  later;  when  etherized  the  first  of  December  it  was  ready  for  market  in  18 
days.  \\^  November,  50  gm.  of  ether  per  hectoliter  were  used,  and  in  December  only 
40  gm.  The  cost  of  etherizing  was  about  2\  cts.  per  pot.  In  these  experiments  only 
summer-planted  lilacs  -were  used.  In  tests  at  the  experiment  station  in  Dresden, 
both  sunmier-planted  and  potted  lilacs  Avere  used.  The  details  of  the  station  work 
are  withheld  for  future  publication,  but  it  is  stated  that  old  plants  which  had  been 
once  etherized  and  forced,  when  heavily  fertilized  but  not  transplanted,  responded 
readily  to  etherization  again,  and  by  the  end  of  October  were  in  full  foliage — an 
important  consideration  when  plants  are  sold  in  pots.  It  is  stated  that  the  foliage 
nuist  l)e  kept  confined  within  certain  bounds  by  pruning,  as  otherwise  the  flower 
buds  are  likely  to  remain  undeveloped. 

Key  to  garden  classification  of  roses,  L.  Barron  {Ahier.  Gard.,  23  {1902),  No. 
377,  ji.  171). — A  key  is  given  to  summer  flowering  roses  which  bloom  but  once  and 
to  sunnner  and  autumn  flowering  roses  which  bloom  more  or  less  continuously. 

Influence  of  stock  on  scion,  J.  Dallas  {Amer.  Gard.,  23  {1902),  No.  377,  p. 
166). — When  Ophirie,  a  coppery  colored  and  cup-shaped  rose,  was  used  as  a  stock  for 
Marechal  Niel  it  transmitted  a  large  percentage  of  its  character  and  color  to  the  latter. 
The  use  of  Lamaique,  a  pure  white  rose,  as  a  stock  for  Marechal  Niel  resulted  in  buds 
of  normal  size  but  ahnost  white  at  the  points.  Cloth  of  Gold,  when  used  as  a  stock 
for  ]Marechal  Niel,  produced  flowers  of  the  deepest  yellow. 

Horticultural  monograph  of  the  genus  Deutzia,  E.  Lemoine  {Jour.  Sac.  Nat. 
Ilort.  France,  4-  •'"'''■,  "'  {1!>0^'),  Apr.,  pp.  2US-314,  Jigs.  2). — This  is  confined  to  a  study 
of  the  different  species  and  varieties  cultivated  in  the  garden  from  the  horticultural 
standpoint. 

Native  vines  in  Wyoming  homes,  A.  Nelson  ( Wyoming  Sta.  Bui.  50,  pp.  1-5,  pis. 
9,  figs.  2). — This  bulletin  was  written  for  the  purpose  of  acquainting  the  peojile  of 
the  State  with  the  valuable  native  vines  that  may  be  used  in  the  adornment  of  their 
homes.  (General  descriptions  and  cultural  directions  are  given  for  the  American  ivy, 
Western  clematis.  River  Bank  grape  (  17//.S  rulpina) ,  wild  hops,  and  wild  balsam 
apple  {Micrainpt'iis  lobatu).  Two  valua])le  introduced  species  are  the  well-known 
morning  glory  and  the  moon  vine,  both  of  which  do  well  in  Wyoming. 

The  "why"  of  the  late  planting  of  dahlias,  J.  W.  Withers  {Amer.  Gard.,  23 
{1902),  No.  386,  pp.  318,  319). — The  author  states  that  he  has  been  successful  in 
growing  dahlias  only  when  plantings  were  made  after  June  15.  By  planting  late 
the  injurious  effects  of  the  usual  summer  drought  are  largely  obviated  and  the  plant 
kept  continually  growing.  This  is  considered  to  be  the  main  reason  of  success  in 
late  planting. 

Anewyellow  calla,  E.  O.  Orpet  {Amer.  (Jnrd.,  23  {1902),  No.  395,  p. 463,  fig.  1)  .— 
This  calla  is  the  result  of  crossing  Ridiurdia  elliotiana  with  li.  alho-maculata.  It 
promises  to  be  of  considerable  value  for  an  outdoor  sunmier  plant.  Dormant  bulbs 
planted  about  the  latter  part  of  May  flower  freely  until  fall,  when  the  toj^s  are  cut 
off  with  a  scytlie,  tlie  tubers  thoroughly  lipened,  and  then  stored  in  the  cellar  like 
potatoes,  until  planting  time  again. 
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Leaf  mold  for  orchids,  E.  O.  Orpet  {Amer.  (rord.,  23  {1903),  No.  399,  p.530).— 
As  the  result  of  the  author's  experiments  he  considers  leaf  mold  unsuited  to  the  cul- 
ture of  orchids  imder  the  conditions  prevailing  in  the  United  States. 

The  farmer's  flower  garden,  A.  C.  Beal  {Illinois  Sta.  Circ.  46,  pp.  3). — Sugges- 
tions as  to  the  i)lanting  of  hardy  fiowers  and  shrubs  suitable  for  flower  borders. 

The  window  garden,  A.  C  Beal  {Illinois  Sta.  Circ  47,  pp.  3). — Brief  notes  on 
the  flowers  ]>est  suited  for  window  gardens,  with  suggestions  as  to  their  planting  and 
care. 

FORESTRY. 

Grazing  in  the  forest  reserves,  F.  Roth  (  U.  S.  Dept.  Agr.  Yearbook  1901,  pp. 
3S3-348,  pis.  S). — A  general  discussion  is  given  of  the  function  of  forests  and  the 
object  and  character  of  forest  reserves,  after  which  the  regulations  for  grazing  in 
forest  reserves  are  stated  and  the  forms  of  permits  shown.  The  extent  of  grazing  in 
the  forest  reserves  for  the  year  1901  is  shown  in  tabular  form,  in  which  the  mnnber 
of  sheep,  cattle,  and  horses  which  were  permitted  to  enter  the  different  reserves  are 
stated.  The  different  methods  of  handling  stock  in  the  reserves  and  the  effect  on  the 
range  are  shown,  and  to  prevent  the  impairment  of  the  reserves  it  is  suggested  that 
the  ranges  should  be  subdivided  and  each  stock  owner  allowed  a  well-defined  area. 
In  addition  it  is  recommended  that  a  per  capita  tax  or  rental  should  be  imposed  on 
all  stock  grazing  in  the  reserves. 

Administration  of  the  United  States  forest  reserves,  I,  F.  Roth  ( Forestry 
and  Irrig.,  S  (1902),  No.  5,  pp.  191-193). — An  outline  is  given  of  the  organization 
and  administration  of  the  forest  reserves  of  the  Fnited  States. 

New  forest  reserves  {Forestry  and  Irrig.,  8  {1902),  No.  5,  pp.  187,  188,  fig.  1) . — 
On  April  16,  2  forest  reserves  were  established  by  presidential  proclamation  in  the 
sand-hill  district  of  Nebraska.  One  of  these,  known  as  the  Dismal  River  Reserve, 
contains  86,000  acres;  and  the  other,  called  the  Niobrara  Reserve,  contains  125,000 
acres.  These  reserves  lie  near  the  center  of  the  great  sand-hill  district,  which 
includes  nearly  one-fourth  of  Nebraska.  The  main  purpose  of  establishing  these 
reserves  is  to  try  on  a  large  scale  the  practicability  of  forestation.  The  conditions 
seem  favorable,  and  it  has  been  proved  that  the  region  is  adapted  to  the  growth  of 
pine  timber.  The  demand  for  timber  in  the  region  is  great,  and  the  main  question 
hinges  upon  the  development  of  a  practicable  and  economical  method  of  getting  the 
forest  started.  On  April  11  the  San  Isabel  Forest  Reserve,  containing  77,980  acres, 
in  south-central  Colorado,  was  formally  established  by  presidential  proclamation, 
and  a  few  days  later  the  San  Francisco  Mountains  Forest  Reserve  of  Arizona  was 
increased  by  999,950  acres.  With  these  new  reserves  and  the  increases  of  the  older 
ones,  the  total  area  of  all  the  forest  reserves  of  the  United  States  is  now  48,002,101 
acres. 

The  tim.ber  resources  of  Nebraska,  W.  L.  Hall  (  f^.  iS'.  Depf.  Agr.  Yearbook 
1901,  pp.  207-216,  pis.  6).— A.  review  is  given  of  the  timber  resources  of  Nebraska, 
in  which  attention  is  called  to  the  ratio  of  planted  timber  to  natural  forest.  Prol)ably 
in  no  other  State  is  there  relatively  as  much  planted  timber  as  in  Nebraska,  the  ratio 
being  nearly  1  acre  of  planted  timber  to  8  acres  of  natural  forest.  A  descri2)tion  is 
given  of  the  distribution,  character,  and  extent  of  the  natural  forests,  and  an 
account  of  the  various  attempts  at  tree  planting  is  outlined.  The  value  of  timber  for 
wind  protection,  shade,  fuel,  and  construction  purposes  is  briefly  shown,  and  as 
indicating  the  commercial  value  of  planted  timber  an  account  is  given  of  the  returns 
from  a  3-acre  cottonwood  grove  planted  in  1860.  This  tract  has  yielded  an  annual 
profit  of  $.T..'?2.  The  experiments  being  conducted  by  the  Bureau  of  Forestry  of  this 
Department  in  reforesting  the  sand-hill  region  of  western  Nebraska  are  briefly 
described. 
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Forestry  in  Minnesota,  S.  B.  Greex  (Mlniu'dpo/ix:  <ieol.  (tnd  Nal.  Hid.  Survcij  of 
Mintu'snfa,  1902,  7771.  J,01,  ])Is.  63). — This  is  a  revised  edition  of  the  manual  on  forestry 
in  INIinuesota  previously  noted  (PI  S.  R.,  10,  p.  856).  This  edition  covers  all  the 
ground  of  the  first,  but  1he  matter  has  been  reclassified  and  a.considerable  extension 
of  material  is  provided.  New  chapters  are  given  on  forest  mensuration,  forest  prob- 
lems in  Minnesota,  forest  economics,  etc. 

A  working  plan  fcr  southern  hard^voods  and  its  results,  J.  Foley  (  V.  S. 
Dcjit.  A<jr.  Ycarhool:  lUQl,  pp.  471-476,  })I.^.  .?). — An  outline  is  given  of  a  working 
plan  established  by  Ihe  Bureau  of  Forestry  of  this  Department  for  a  tract  of  land 
owned  by  The  University  of  the  South,  at  Sewanee,  Tenn.  The  forest  comprises 
7,255  acres,  of  which  0,555  are  wooded.  The  more  important  trees  are  walnuts, 
hickories,  oaks,  tulip,  and  basswood.  Under  the  method  of  treatment  recom- 
mended, the  revenue  obtained  in  the  first  9  months  of  management  was  $1,314.61. 
This  revenue  was  considered  satisfactory  by  the  owners,  and  the  statement  is  made 
that  it  was  obtained  with  little  or  no  injury  to  the  forest  and  equaled  that  which 
would  have  1  >een  secured  under  the  usual  methods  of  lumbering. 

The  improvement  of  uncultivated  farm  land,  E.  H.  Jenkins  {Connecticut  State 
Sfa.  apt.  1901,  pit.  4,  pp-  o50-352). — A  Ijrief  outline  is  given  of  the  work  which  has 
been  recently  undertaken  by  the  station  in  studying  means  of  improving  the  waste 
farm  lands  of  the  State.  This  work  will  not  only  include  forestry  and  tree  planting, 
but  also  the  crojiping  and  grazing  of  waste  lands  for  their  improvement.  Primarily 
the  station  work  is  being  conducted  in  tlie  interest  of  the  individual  holders  of  wood- 
land, pastures,  and  other  waste  lands,  which  are  at  present  nearly  worthless. 

Annual  report  of  the  forester,  W.  Mulford  {Connecticut  State  Sta.  Rpt.  l.'/Ol, 
pt.  4,  PP-  353-364,  ph.  3). — The  station  has  undertaken  2  lines  of  work,  the  first  of 
which  is  considered  station  work  proper,  and  is  outlined  in  the  report  on  the  improve- 
ment of  micultivated  land  (see  above);  while  the  second  line  of  work  is  carried  on 
under  the  act  of  the  general  assembly  concerning  the  reforestation  of  barren  lands. 
At  present  studies  on  the  condition  of  the  woodland  and  idle  land  are  being  con- 
ducted, and  work  begun  in  reclaiming  the  waste  land,  in  the  treatment  of  woodland 
to  improve  its  present  condition,  and  in  the  dissemination  of  information  regarding 
forestry.  Under  these  different  headings  the  details  of  the  work  are  described. 
The  act  of  the  general  assembly  of  the  State  providing  for  the  forest  work  is  given 
and  commented  upon. 

Fire  and  the  forest  reserves,  0.  S.  Newuall  {Furinii,33  {190J),  No.  1,  pp.  109~ 
IJO).- — The  author  discusses  the  harm  arising  from  forest  fires,  their  sources,  and  the 
means  to  be  taken  for  the  protection  of  forests  against  fires,  and  the  resources  for 
comliating  forest  fires. 

Forest  fires  during-  June  {Forestrii  and  Irrii/.,  S  [1902),  Xo.  7,  pp.  2.96-298,  Jigs. 
2). — A  compilation  is  given  showing  the  extent  of  forest  fires  during  the  month  of 
June,  1902.  The  damage  to  standing  timber  is  conservatively  estimated  at  $5,000,000, 
most  of  which  was  done  in  the  States  of  Washington,  Colorado,  and  California. 

Practical  sylviculture,  G.  ^^ert  {Boh  Acjr.  Sao  Panlo,  3.  ser.,  1902,  No.  o,  pp. 
34O-343). — Brief  directions  are  given  for  the  planting,  organization,  and  exploitation 
of  forests  in  Brazil.  The  yearly  growth  of  a  number  of  varieties  of  trees  is  shown, 
and  suggestions  given  for  their  proper  rotation  in  a  conservative  system  of  forestry. 

Forest  trees  adapted  to  Chile,  F.  Albert  {Los  bosques  en  el  pyais.  Santiago  de 
Chile:  Inqweida  Moderua,  1901-2,  })p.  184,  figs.  55). — After  a  historical  review  of  the 
forest  ccjnditions  of  Chile  and  the  present  status  of  forestry,  descriptions  are  given 
of  the  indigenous  species,  as  well  as  of  a  large  number  of  foreign  species  which  are 
thought  to  be  suital)le  for  introduction  in  that  country. 

White  pine  planting  in  New  England,  II.  B.  Kempton  {Forestvij  and  Trrig., 
8  {1902),  No.  7,  jip.  288-291,  figs.  3). — It  is  stated  that  the  tree  most  commonly  used 
for  forest  planting  and  which  gives  the  best  results  in  New  England  is  the  white 
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pine.  Tliis  i.s  due  to  its  adaptability  to  various  conditions  of  soil  and  eliinate,  its 
rapid  growth,  and  the  value  of  its  timber.  The  various  plantings  of  white  pine  in 
New  England  are  divided  into  watershed  plantings,  plantings  on  sand  barrens  and 
seaside  dunes,  on  bare  lands  and  worn-out  jjastures,  on  cut-over  land,  and  planting 
for  the  home  wood  lot.  The  value  of  the  pine  for  these  different  plantings  is  shown, 
and  it  is  stated  that  in  many  regions  the  bare  lands  are  slowly  being  covered  by  a 
natural  growth  of  white  pine.  The  most  practical  forest  planting  for  the  general 
public  is  said  to  be  the  home  wood  lot.  When  conrbined  in  wood  lot  and  wind- 
break, the  protection  afforded  is  of  great  value,  and  the  excess  of  posts  and  fuel  will 
be  readily  marketable  for  those  living  near  the  towns. 

The  Pinus  attenuata  as  a  -water  conserver,  T.  P.  Lukens  {Forestry  and  Irrig., 
8  {190^),  X().  6,  pp.  246-249,  figs.  S). — A  description  is  given  of  Pinus  aftemiata,  or 
F.  tuherculata,  as  it  is  more  commonly  called,  and  attention  drawn  to  its  value  as  a 
forest  cover  for  protecting  the  slopes  of  the  mountains  in  California.  On  account  of 
the  peculiar  manner  in  which  the  cones  of  this  tree  are  produced  its  distribution 
seems  to  be  very  little  affected  by  fires.  There  seems  to  be  evidence  that,  in  some 
instances  at  least,  fires  have  proved  advantageous  in  spreading  this  tree,  by  causing 
the  cones  to  open  and  distribute  their  seed.  The  heat  of  the  fire,  while  it  may 
destroy  the  tree,  melts  the  resin  with  which  the  cone  is  sealed,  and  within  a  few 
days  after  the  fire  the  winged  seeds  are  scattered  over  a  greater  area  than  that  over 
which  the  trees  previously  existed.  A  peculiarity  of  this  tree  is  that  the  cones  are 
frequently  inclosed  by  the  growth  of  the  tree,  precluding  its  use  for  timber.  The 
principal  usefulness  of  this  species  is  that  of  a  water  conserver  and  to  prevent  erosion. 
The  seeds  of  this  species  retain  their  vitality  for  a  long  time,  fertile  seed  having  been 
found  in  cones  almost  surrounded  by  the  growth  of  the  trunk  of  the  tree. 

The  red  cedar  in  Nebraska,  L.  C.  Miller  {Forestry  and  Irrig.,  8  {1902),  No.  7, 
pp.  282-285,  figs.  2). — An  account  is  given  of  the  distribution  and  reproduction  of  the 
red  cedar  in  Nebraska.  The  reproduction  of  red  cedar  is  said  to  be  good.  In  no 
locality  where  seed  trees  occur  is  reproduction  lacking,  but  where  seed  trees  are 
scarce  the  young  growth  is  naturally  limited.  The  planting  of  the  red  cedar  on  a 
large  scale  has  not  yet  been  undertaken,  but  from  experiments  that  have  been  con- 
ducted it  is  believed  that  excellent  results  will  be  obtained  in  planting  this  tree  over 
a  considerable  portion  of  the  State.  The  adaptability  of  the  red  cedar  to  various 
soils  and  its  value  for  fence  posts,  telegraph,  telephone,  and  electric-light  poles,  and 
railroad  ties  are  believed  to  be  so  great  as  to  result  in  its  wide  future  planting  through- 
out the  State. 

Taxodium  distichum  and  related  species,  -with  notes  on  some  g-eological 
factors  influencing  their  distribution,  R.  M.  Harper  [BuJ.  Torreij  Bot.  Club,  29 
{1902),  No.  6,  j)p.  S8S-399). — The  results  of  field  observations  on  the  bald  cypress 
have  led  the  author  to  the  conclusion  that  there  are  at  least  2  well-marked  species 
in  the  southeastern  United  States.  In  addition  to  the  well-known  species,  Taxodium 
distichum,  the  author  proposes  a  second  species,  T.  imbricarium,  which  is  common  in 
swamps  and  ponds  from  Florida  to  North  Carolina,  etc. 

A  notable  California  fir,  W.  R.  Dudley  {Forestry  and  Irrig.,  8  {1902),  No.  5,  pp. 
198-198,  figs  4)  ■ — An  account  is  given  of  the  distribution  and  ciharacteristics  of  what 
is  known  as  the  Santa  Lucia  silver  fir  {Abies  veniista).  The  author  shows  that  this 
fir  is  distributed  over  a  considerably  wider  area  than  has  been  previously  known,  and 
it  is  believed  that  this  species  will  prove  one  of  the  best  for  propagation  over  large 
rocky  tracts  where  few  other  trees  naturally  grow.  It  should  probably  be  accompa- 
nied by  such  hard  woods  as  tan  bark  and  \'alparaiso  oaks,  both  of  which  are  of  great 
economic  value. 

A  volatile  oil  in  the  -wood  of  Cryptomeria  japonica,  C.  Koioto  {BuI.  Col. 
Agr.    1)11/1.    Fiiiv.    Tokyo,  4  {1902),  No.  5,  jip.    4OS-4O0) . —The   wood  of  this  highly 
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prized  coniferoii8  tree  is  said  to  possess  an  agreeable  odor,  something  like  that  of 
peppermint,  and  is  extensively  used  as  a  material  for  the  manufacture  of  sake  casks. 
The  sake  stored  in  them  acquires  a  peculiarly  agreeable  aroma,  which  is  supposed  to 
be  due  to  the  presence  of  some  principle  in  the  wood.  In  order  to  ascertain  the 
nature  of  this  principle,  the  author  distilled  2  kg.  of  the  wood  and  obtained  13  cc.  of 
an  oily  substance,  which  had  the  characteristic  smell  of  the  original  wood.  This 
was  subjected  to  a  fractional  distillation,  the  greatest  quantity  coming  off  at  a  tem- 
perature of  between  260  and  270°  C.  To  this  the  author  has  given  the  name  sugiol, 
from  the  Japanese  name  of  the  tree.  It  is  an  oil  of  neutral  reaction,  almost  com- 
pletely insoluble  in  water,  but  readily  soluble  in  alcohol,  ether,  and  chloroform. 
Its  boiling  point  is  264°  C.  and  specific  gravity  0.935. 

The  effect  of  lightning  on  trees,  D.  T.  M.\cDougal  {Jour.  New  York  Bot.  Gard., 
3  {1902),  No.  31,  ])p.  131-135). — The  effect  of  lightning  on  a  number  of  trees  in  the 
New  York  Botanical  Garden  is  described,  and  an  examination  showed  that  the  part 
of  the  tree  containing  the  greatest  proportion  of  starch,  glucose,  or  other  sugars  offers 
the  least  resistance  to  the  passage  of  electric  currents,  and  the  parts  containing 
oily  material  offers  the  greatest  resistance.  In  consequence,  lightning  discharges 
generally  pass  through  a  tree  trunk  in  the  growing  layers  and  sap  wood,  and  the 
actual  amount  of  mechanical  injury  will  depend  upon  the  size  of  the  discharging 
flash.  A  more  or  less  constant  discharge  is  said  to  be  taking  place  through  trees, 
and  it  is  only  when  the  difference  in  potential  becomes  very  great  that  a  lightning 
stroke  results. 

The  work  in  dendro-chemistry,  W.  H.  Kri(;  {Fort'gtnj  (iml  Jrru/.,  8  {1902),  No. 
5,  pp.  202-205). — An  outline  is  given  of  proposed  investigations  in  the  laboratory 
which  has  been  established  in  connection  with  the  Bureau  of  Chemistry  of  this 
Department.  The  first  work  taken  up  by  the  laboratory  was  the  study  of  the  chemi- 
cal composition  of  the  wood  and  bark  of  a  number  of  species  of  oaks,  to  which  have 
been  added  the  investigations  of  the  Western  hemlock,  and  other  species  will  be 
taken  up  in  time. 

The  lumber  industry,  H.  (tannett  (  Twelfth  Census  United  States,  Census  Bui.  203, 
pp.  97). — According  to  this  bulletin,  at  the  time  the  twelfth  census  was  taken  there 
were  33,035  establishments  engaged  in  the  lumber  industry  in  the  United  States. 
The  amount  of  lumber  produced  by  mills  was  35,084,166  ft.  B.  M.,  valued  at  $566,- 
832,984.  Comparative  summaries  are  drawn  showing  the  condition  of  the  lumber 
industry  as  revealed  by  the  different  census  reports  from  1850  to  1900.  The  owner- 
ship, capital,  and  product  of  the  different  establishments  are  shown,  together  with 
the  different  logging  establishments,  sawmills,  shingle,  and  planing  mills.  The  dif- 
ferent timber  regions  of  the  United  States  are  outlined,  and  statements  given  relative 
to  the  average  stand  of  the  timber  and  its  ownership.  The  distributi(m  and  cut  of 
the  more  important  woods,  such  as  white  pine,  spruce,  hendock,  cypress.  Southern 
yellow  pine,  Western  yellow  pine,  sugar  pine,  red  fir,  redwood,  and  hard  woods  are 
given,  and  the  timber  regions  of  the  different  States  described. 

SEEDS     WEEDS. 

Agricultural  seeds — -where  grown  and  how^  handled,  A.  J.  Pieteks  (  U.  S. 
Dept.  Ayr.  Yearbook  1901,  pp.  233-256,  pis.  4,  Jigs.  2). — A  brief  reviev*-  is  given  of  the 
production  of  agricultural  seeds  in  the  United  States,  the  centers  of  production  of  a 
number  of  the  more  important  varieties  being  given.  The  seed  production  of  differ- 
ent cereals,  clovers,  grasses,  fiber  plants,  and  nuscellaneous  agricultural  products  is 
briefly  described,  the  distribution  indicated,  and  methods  of  harvesting  shown. 
Charts  are  given  showing  the  distribution  of  seed-producing  centers  throughout  the 
United  States. 
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A  test  of  the  vitality  of  seed  corn,  A.  D.  Shamel  {Illinois  Sta.  Ciir.  49,  pp.  4)- — 
A  method  of  testing  the  vitality  of  seed  corn  is  outUned  and  the  appHcation  of  the 
results  suggested. 

Tests  of  the  vitality  of  vegetable"*seeds,  E.  H.  Jenkins  ( Connecticut  State  Sta. 
Rpt.  1901, pt.  4, pp.  S86-'J94). — In  continuation  of  the  previous  report  (E.  S.  R.,  12,  p. 
563),  the  results  of  testing  689  samples  of  vegetable  seeds  are  given.  Tables  presented 
showing  the  average,  maximum,  and  minimum  vitality  of  all  seeds  tested  at  the  station 
since  the  adoption  of  the  methods  of  testing  recommended  by  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations.  A  report  is  also  given  on 
the  vitality  of  onion  seed  as  affected  by  age,  as  well  as  comparisons  between  Cali- 
fornia and  Connecticut  grown  seed.  As  in  the  previous  report  the  vitality  of  the 
California-grown  seed  surpasses  that  of  the  local-grown.  A  report  is  given  showing 
the  vitality  of  Connecticut-grown  onion  seed  of  various  crops  from  1894  to  1900,  in 
which  consideraljle  fluctuation  in  the  average  germination  is  shown.  As  in  the  pre- 
vious report,  differences  are  o])served  in  the  sprouting  capacity  of  different  varieties 
of  onion  seed,  the  White  Portugal  appearing  to  be  distinctly  inferior  to  the  other 
varieties. 

Conditions  influencing-  the  vitality  and  germination  of  seeds,  J.  W.  T. 
DuvEb  {Ahs.  in  Science,  n.  .sv*-.,  K!  (/90J),  No.  39,5,  p.  I.i7).—The  effect  of  various 
climatic  conditions,  especially  the  deleterious  influence  of  warm,  moist  climates  on 
the  vitality  of  seed,  is  shown.  Necessary  con<litions  for  keeping  seed  in  such  unfa- 
vorable climates  were  discussed  at  some  length,  showing  that  the  first  recpiisite  for 
prolonged  vitality  of  seed  is  a  reduction  in  the  amount  of  hygroscopic  moisture  pres- 
ent, thereby  diminishing  the  respiratory  activity  and  consequently  prolonging  the 
life  of  the  seeds. 

The  removal  of  the  -wing's  from  the  seeds  of  conifers,  F.  JNIain  {.Jour.  Agr. 
Prat.,  n.  ser.,  4  {1902),  No.  40,  pp.  4.i6-4.)S). — The  wings  which  occur  on  the  seed  of 
many  species  of  conifers  to  aid  in  their  natural  dissemination,  are  said  to  be  more  or 
less  troublesome  in  handling  the  seed  and  in  sowing  them  in  nurseries.  On  this 
account  various  mechanical  means  have  been  suggested  for  the  removal  of  the  seed 
wings,  and  a  method  in  use  in  France  is  described  at  considerable  length. 

The  destruction  of  -weeds,  G.  IIeuze  {.Tonr.  Agr.  Prat.,  n.  ser.,  4  {1902),  Nos.SS, 
pp.  283-285;  41,  pp.  473,  474) . — De^■criptions  are  given  of  a  number  of  troublesome 
weeds  and  suggestions  for  their  eradication. 

DISEASES  OF  PLANTS. 

Notes  on  plant  diseases,  F.  1).  Chester  {DeUnvare  Sta.  Bui.  57,  pp.  16,  figs.  6). — 
Notes  are  given  on  some  diseases  of  cantaloupes,  pear  and  apple  canker,  treatment 
of  asparagus  rust,  winterkilling  of  dewberries,  sun  scald  of  Japanese  plums,  and  fire 
blight  of  pears.  The  portions  of  the  bulletin  describing  the  diseases  of  cantaloupes 
and  pear  canker  are  essentially  reprinted  from  the  Annual  Report  of  the  Station 
(E.  S.  R.,  14,  p.  260).  For  the  prevention  of  the  leaf  blights  of  cantaloupes  thor- 
ough spraying  with  Bordeaux  mixture  at  intervals  of  2  weeks  during  the  growing 
season  is  reconunended.  For  the  prevention  of  stigmonose  spraying  with  kerosene 
emulsion  or  other  insecticide  for  the  destruction  of  melon  aphis  is  advised.  For  the 
pear  canker  the  formaldehyde-glycerin  treatment  is  again  recommended  as  the  most 
efficient  remedy. 

In  1901  the  asparagus  rust  was  less  destructive  than  during  the  2  preceding  sum- 
mers, but  was  serious  enough  to  demand  careful  investigation.  Asparagus  was 
sprayed  with  Bordeaux  mixture,  to  which  2  lbs.  of  resin  soap  was  added  to  each 
barrel  of  fungicide.  The  results  warrant  the  recommendation  of  this  treatment  as  a 
rust  preventive;  it  should  be  used  wherever  the  rust  has  been  especially  troublesome 
the  previous  season. 

The  winterkilling  of  dewberries  has  been  under  investigation.     It  is  believed  that 
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the  weather  conditions  are  not  the  primary  cause  of  the  destruction  of  plants,  but 
that  it  is  due  to  a  weakened  condition  of  the  vines  brought  about  by  attacks  of  i:)ara- 
sitic  fungi.  Tying  up  the  vines  too  early  in  the  season  is  not  advisable,  and  the 
middle  of  April  is  believed  to  be  a  better  time  than  the  middle  of  March.  If  delayed 
until  this  time  there  is  not  the  liability  to  the  destructive  action  of  the  high,  dry 
winds  of  the  early  spring. 

The  sun  scald  of  the  Japanese  plum  has  been  called  to  the  author's  attention  for  a 
number  of  seasons,  and  the  disease  seems  to  lie  of  considerable  importance.  The 
trouble  begins  in  longitudinal  cracks  in  the  south  side  of  the  body  of  the  tree,  and 
continues  until  the  trunk  is  more  or  less  decayed.  The  cause  of  the  cracking  of  the 
bark  is  the  successive  freezing  and  thawing,  which  is  most  marked  on  the  side 
exposed  to  the  sun's  rays.  Jt  may  be  prevented  by  protecting  the  south  side  of  the 
tree,  by  heading  the  trees  low  so  tliat  the  tops  will  shade  the  body,  l)y  giving  the 
trees  a  slight  inclination  to  the  south,  thus  keeping  off  the  full  force  of  the  sun,  or 
by  sheltering  by  mechanical  means. 

The  control  of  fire  blight  of  pears  is  said  to  he  one  of  great  practical  importance  to 
the  fruit  growers  of  Delaware,  and  the  value  of  pruning  is  shown.  Two  spring  j)run- 
ings  are  recommendeil,  the  first  l)efor(i  the  l)lossoms  open  and  the  second  about  a 
month  after  blossoming,  to  be  followed  by  a  tliird  inspection  in  the  fall  before  the 
leaves  drop,  cutting  out  at  tliis  time  all  evidence  of  blight  which  may  have  escaped 
the  previous  operation. 

A  new  bacterial  disease  of  the  potato,  (i.  Delacroix  {Bid.  Miu.  Agr.  [Francel, 
20  {1901),  Xo.  5,  pi>.  lOl.S-lo.lo). — This  disease,  which  has  been  noted  j)reviously 
(E.  S.  R.,  lo,  p.  864;  14,  \^.  263),  is  reported  upon  at  some  length,  the  author  giving 
the  results  of  his  investigations  made  at  the  request  of  the  Minister  of  Agriculture. 
An  historical  statement  is  given  relative  to  the  appearanc^e  and  distriljution  of  the 
disease,  which  it  is  believed  has  long  been  present  in  Ireland  as  well  as  in  Germany. 
The  characters  of  the  disease,  which  is  due  to  Bacillus  solanincola,  are  described.  In 
addition  to  attacking  the  potato,  the  tomato  is  said  to  be  subject  to  the  disease,  exhib- 
iting the  same  symptoms,  although  being  more  resistant  than  the  potato.  The  organ- 
ism causing  the  disease  is  described  at  length,  and  it  is  said  that  there  is  frequently 
associated  with  it  the  mycelium  of  a  number  of  fungi.  Among  those  noted  are  a 
species  of  Fusarium  whicli  is  quite  similar  to  FusarJum  lycopersici,  the  sclerotia  and 
mycelia  of  a  species  of  Vermicularia  and  of  Torula  convoluta,  and  a  sterile  form 
which  seems  to  be  identical  with  Rluzoctonia  mhmi.  Of  these  the  Rhizoctonia  is 
thought  to  be  the  only  parasitic  form,  the  others  being  present  as  saprophytes.  Infec- 
tion experiments  were  conducted  with  the  bacteria  as  well  as  the  fungi,  and  the 
disease  was  produced  in  stems  artificially  inoculated  with  the  bacteria,  but  the 
experiments  with  the  other  organisms  gave  negative  results.  The  conditions  for 
infection  seem  to  require  a  humid  spring  which  is  late  and  cold,  followed  suddenly 
by  very  hot,  dry  weather.  Marked  differences  are  noted  as  to  the  susceptibility  of 
different  varieties  of  potatoes  to  the  disease,  the  early  ones  being  particularly  subject 
to  injury.  Contrasting  characters  are  presented  by  which  this  disease  may  be  dif- 
ferentiated from  other  fungus  and  bacterial  diseases  of  the  potato.  When  first  dis- 
covered, the  author  considered  the  organism  identical  with  that  described  by  E.  F. 
Smith  as  causing  a  bacterial  disease  of  tomato,  eggplant,  and  Irish  potato  (E.  S.  R., 
8,  p.  895),  but  subsequent  investigations  show  that  the  organism  described  by  Smith 
develops  rapidly  and  produces  a  great  number  of  bacteria  in  the  vessels  of  the  plant, 
but  does  not  produce  thyles  nor  gum,  while  the  organism  of  the  new  disease  liquefies 
gelatin  in  cultures.  A  series  of  experiments  was  imdertaken  for  the  control  of  the 
disease,  and  the  author  recommends  the  selection  of  sound  tubers  for  planting  or  of 
tubers  from  noninfested  regions,  a  4-year  rotation  of  crops,  and  the  jilantingof  entire 
tubers,  whicii  should  be  treated  l)efore  planting  by  immersion  for  an  liour  and  a  lialf 
in  a  1 :120  solution  of  formalin.  The  plantings  should  be  made  as  late  as  i)ossil)le  to 
insure  the  ripening  of  the  crop. 
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Concerning  tlie  bacterial  disease  of  the  potato,  E.  Makre  {Prog.  Agr.  el  Vit. 
(Ed.  UEst),  23  {1902),  Nos.  14,  pp.  415-417;  15,  pp.  439-443;  16,  pp.  462-470).— K 
description  is  given  of  the  bacterial  disease  of  potatoes  caused  l^y  Bacillus  mlanincola. 
This  disease  is  said  to  have  made  a  sudden  appearance  early  in  August,  1901,  and  it 
is  reported  as  having  been  observed  to  a  more  or  less  extent  in  20  departments  of 
France.  The  characteristics  of  the  disease  and  descriptions  of  the  organism  are  given 
at  some  length,  the  previous  publications  of  Delacroix  being  drawn  upon.  Although 
only  recently  demanding  attention,  this  disease  is  said  to  have  been  known  for  a 
number  of  years,  and  quite  a  number  of  local  names  are  given  which  are  more  or 
less  descriptive  of  it.  The  conditions  for  the  development  of  the  disease  and  its 
spread  and  treatment  are  discussed  at  some  length. 

Concerning-  a  bacterial  disease  of  the  potato,  A.  Carre  {Prog.  Agr.  et  Mt. 
{Ed.  L'Est),  23  {1902),  No.  15,  pp.  429-430).— In  a  brief  note  the  author  calls  atten- 
tion to  the  presence  of  a  bacterial  disease  of  potatoes  recently  described  by  Delacroix 
(see  above),  and  suggests  the  stimulation  of  the  growth  of  potatoes  by  the  applica- 
tion of  fertilizers,  particularly  those  containing  superphosphates,  as  a  means  for  com- 
bating the  disease. 

Some  diseases  of  the  sugar  beet,  C.  O.  Townsend  (  U.  S.  Dept.  Agr.  Rpt.  72,  pp. 
90-101,  ph.  4). — Popular  descriptions  are  given  of  a  number  of  the  more  injurious 
diseases  of  the  sugar  beet,  and  so  far  as  known  directions  are  given  for  their  preven- 
tion. Among  the  diseases  described  are  damping  off,  curly  top  or  blight  (also  called 
Western  l)light,  bacteriosis,  and  California  beet  disease),  leaf  spot,  leaf  rust,  leaf 
scorch,  crown  rot,  root  rot,  scab,  and  crown  gall. 

Field  treatment  of  cane  cuttings  in  reference  to  fungus  diseases,  A.  Howard 
(  llV.v/  Indian  But. ,  3  {1902) ,  No.  1,  pp.  73-S6). — The  author's  attention  has  been  called 
to  the  fact  that  many  cane  cuttings  either  do  not  grow  at  all  when  planted  or  the 
young  shoots  die  shortly  after  their  appearance  above  ground.  In  some  plantations 
as  much  as  30  per  cent  of  the  cuttings  fail  to  grow.  This  loss  is  generally  attributed 
to  drought,  but  a  careful  examination  showed  that  the  loss  was  doubtless  due  to  the 
presence  of  fungi.  The  fungus  found  is  believed  to  be  identical  with  that  which 
causes  the  disease  of  cane  cuttings  in  Java,  known  as  the  pineapple  disease.  For  the 
protection  of  cuttings  against  this  fungus  {Thielariopsis  ethaccficus)  it  has  been  recom- 
mended in  Java  that  the  cut  ends  of  the  cuttings  be  coated  with  tar  before  planting. 
The  author  has  investigated  tiie  value  of  such  treatment,  also  the  treatment  of  the 
cuttings  with  Bordeaux  mixture,  and  Bordeaux  mixture  and  tar.  The  results  showed 
that  Bordeaux  mixture  alone  or  in  combination  with  the  tar  is  very  effective  in  pre- 
venting infection,  and  is  considerably  better  than  tar  used  alone.  The  relative  value 
of  tops  and  cuttings  of  the  lower  part  of  the  cane  for  seed  purpo.ses  was  tested,  and  it 
was  found  that  the  tops  were  much  less  liable  to  disease  than  the  lower  cuttings.  This 
is  explained  by  the  difference  in  the  sugar  content  of  the  lower  and  upper  part  of 
the  cane.  The  greater  amount  of  the  sugar  in  the  lower  cuttings  is  believed  to  favor 
the  development  of  tlie  fungus.  The  cost  of  treatment  of  cuttings  with  Bordeaux 
mixture  and  tar  would  be  about  $12  per  hundred  acres  where  the  cuttings  are  planted 
at  the  rate  of  1,200  per  acre.  It  is  recommended  that  in  exchanging  cuttings  from 
one  country  to  another  they  be  treated  with  the  Bordeaux  mixture  and  tar  solution 
prior  to  shipment.     A  brief  bibliography  of  the  subject  concludes  the  bulletin. 

The  root  disease  of  sugar  cane  {Agr.  Neics  [^Barhados],  1  {1902),  No.  1,  p.  3). — 
An  account  is  given  of  experiments  for  the  prevention  of  the  growth  of  the  fungus 
Marasmiu.f  sp.  On  account  of  the  economic  importance  of  this  root  disease,  experi- 
ments were  made  in  which  plats  of  100  holes  each  of  first-crop  cane  attacked  by  the 
disease  were  treated  by  stripping  the  canes  and  spraying  with  Bordeaux  mixture, 
stripping  and  spraying  with  Bordeaux  mixture  and  the  application  of  lime,  stripping 
and  liming,  and  untreated.  The  canes  were  planted  October  17,  1901,  and  cut  and 
weighed  February  27,  1902.     The  results  of  the  experiment  show  that  none  of  the 
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treatments  is  of  any  practicable  use.  Indirect  methods  must  be  adopted  for  the 
control  of  this  disease,  among  them  rotation  of  crops  and  trenching  about  diseased 
areas  to  prevent  the  further  spread.  After  cutting  the  cane  the  stumps  should  be 
collected  and  burned,  together  with  all  the  trash  remaining  on  the  field.  In  connec- 
tion with  the  crop  rotation,  attention  is  called  to  the  fact  that  sweet  potatoes  are 
probably  affected  by  the  same  fungus  as  that  occurring  upon  the  cane. 

A  foot  rot  of  wheat,  A.  B.  Cordley  {Oregon  Sua.  Rpl.  1902,  pp.  66,  tf7).— A  dis- 
ease of  wheat  is  described  as  occurring  in  a  number  of  regions  in  Oregon  in  which 
every  stalk  is  infested  at  the  base  by  a  fungus,  and  the  plants  are  seriously  injured. 
The  disease  is  characterized  by  a  blackening  of  the  tissues  in  the  lower  part  of  the 
stem,  and  microscopic  examination  showed  the  presence  of  a  fungus  mycelium  which 
as  yet  has  not  been  determined.  Whether  the  disease  is  a  new  one  or  not  and 
whether  it  is  liable  to  become  of  economic  importance  are  sul)jects  for  further 
investigation. 

Inquiry  concerning'  amount  of  loss  from  smut  of  wheat  and.  oats  in  Illi- 
nois, A.  D.  Shamkl  {Illiiiuis  Stu.  CVrc.s.  54,  55,  pp.  3  each,  fig.  1  encli). — Brief  descrip- 
tions are  given  of  the  smuts  of  wheat  and  oats.  In  order  to  secure  data  relative  to  the 
prevalence  of  these  diseases  and  the  loss  occasioned  by  them,  reports  of  the  percent- 
ages of  smut  are  requested  in  the  circulars. 

The  gummosis  of  fruit  trees,  P.  Passy  {Rev.  Hort  \_Paris],  74  {1902),  No.  11, 
pp.  269,  270). — A  description  is  given  of  gummosis,  the  real  cause  of  which  the 
author  says  is  probably  not  known.  It  manifests  itself  by  the  accumulation  in  cavi- 
ties under  the  bark  of  a  substance  analogous  to  gum  arable  and  which  results  in  the 
])reaking  down  of  the  cells  of  the  plant,  particularly  of  the  medullary  rays.  Humid- 
ity of  soil,  sudden  variations  in  temperature,  the  destruction  of  the  foliage,  or  other 
factors  which  bring  about  marked  physiological  changes  in  the  plant  seem  to  favor 
the  production  of  the  gummosis.  In  addition  to  these  physiological  causes,  the 
author  states  that  certain  fungi,  among  them  Coryneum  beyerlnckii,  are  able  to  pro- 
duce similar  conditions  in  certain  of  the  stone  fruits.  Marked  differences  are  noted 
of  the  susceptibility  of  different  varieties  of  stone  fruits,  peaches  being  exceptionally 
susceptible,  while  apricots  and  cherries  continue  to  live  for  a  long  time  after  being 
attacked.  As  preventive  measures  the  author  recommends  the  aeration  and  proper 
draining  of  the  soil  and  subsoil  in  order  to  secure  a  better  development  of  the  trees 
and,  where  the  disease  is  due  to  attacks  of  fungi,  spraying  with  Bordeaux  mixture. 

Field  work  with  bitter  rot  during-  1901,  J.  C.  Blair  and  A.  V.  Steubenrauch  ' 
{lUhiois  Sta.  C'irc.  4o,  pp.  27,  figs.  2). — An  account  is  given  of  field  work  undertaken 
in  cooperation  with  the  Division  of  Vegetable  Physiology  and  Pathology  of  this  Depart- 
ment. The  efficiency  of  Bordeaux  mixture  was  tested  and  information  sought 
regarding  the  value  of  winter  treatments,  of  early  spraying,  and  the  relative  value 
of  other  fungicides  in  controlling  this  disease.  The  work  was  conducted  by  a  number 
of  individuals  under  the  immediate  direction  of  the  horticulturist,  and  the  results 
indicate  that  Bordeaux  mixture  when  properly  made  and  applied  will  jirotect  apples 
to  a  reasonable  extent  from  bitter  rot.  The  winter  treatment  of  dormant  trees  seems 
to  be  of  no  practical  assistance  in  checking  the  disease,  and  early  sprayings  are  no 
more  advantageous  than  reasonably  late  sprayings.  In  the  comparative  tests  of 
fungicides,  Bordeaux  mixture  was  found  superior  to  the  ammoniacal  copper  carbonate 
solution. 

Prevention  of  bitter  rot,  T.  J.  Burrill  and  J.  C.  Blair  {Illinois  Sta.  Circ.  58,  pp. 
3) — The  object  of  this  circular  is  to  call  attention  to  a  recent  discovery  which  seems 
to  give  an  opportunity  for  combating  the  bitter  rot  of  apples.  In  general  it  may 
be  said  that  the  distribution  of  the  disease  in  the  tree  shows  a  conical  shaped  area 
with  the  apex  upward.  The  primary  infection  occurs  at  the  apex  of  this  cone 
and  this  infection  is  said  to  start  from  a  canker  upon  the  limbs  of  the  tree.  These 
cankers  are  described,  and  as  preventive  measures  it  is  recommended  that  the  trees 
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should  }»'  carefully  examined,  the  infected  spots  cut  out,  and  the  diseased  material 
burned. 

Cockscomb  fasciation  of  pineapples,  J.  W.  llAKSHBEKtiEK  (Proc.  Aatd.  Nat.  tSci. 
Fhiliidelphiu,  1901,  pji.  609-611,  Jig.  1). — A  remarkable  case  of  fasciation  of  pineapple 
is  described  in  which  several  pineapples  produced  on  a  single  plant  were  united  into 
a  fan-like  mass  of  considerable  size.  The  monstrosity  had  a  pleasant  aroma,  was  suc- 
culent, but  very  fibrous. 

A  preliminary  report  on  the  nature  of  the  banana  disease  prevalent  at 
Alexandria,  Looss  and  G.  P.  Fo.vden  {Jour.  Roy.  Ilort.  Soc.  \^Londori\,  26  {1902), 
No.  4,  pp.  844-848). — A  description  is  given  of  a  nematode  disease  of  bananas  which 
has  j)reviously  been  descrilied  from  another  source  (E.  8.  R.,  14,  p.  264). 

How  fungi  gain  entrance  to  living  trees,  J.  W.  Harshberger  {Forest  Leaves, 
8  {1901),  No.  6,  pp.  88-91) . — A  discussion  is  given  of  the  means  of  infection  of  living 
trees  either  by  the  natural  growth  of  the  fungus  or  through  mechanical,  meteorolog- 
ical, or  chemical  injuries,  as  well  as  injuries  produced  by  grafting  and  budding. 

Canker  of  oak  trees,  M.  C.  Potter  ( Trans.  Eng.  ArboricuU.  Soc.  1901-1902,  p.  105, 
figs.  4;  ahs.  in  Bot.  Centbl.,  89  {1902),  No.  16,  p.  4«55).— Cankered  oak  trees,  Quercus 
robnr,  are  said  to  be  common  in  the  north  of  England.  The  canker  begins  at  the 
insertion  of  a  dead  branch,  and  passes  thence  to  the  living  wood.  The  disease  is 
characterized  l)y  a  brow'nish  discoloration  of  the  medullary  rays.  Spores  sown  upon 
sterile  oak  blocks  developed,  producing  mycelium,  and  finally  the  form  l)y  which 
the  affinities  of  the  fungus  was  determined.  It  i)roved  to  l)e  a  new  species  of  Stereum, 
to  which  the  name  S.  qaercinum  is  given. 

A  bacterial  blight  of  strawberry,  A.  B.  Cordley  ( Oregon  Sta.  Rpt.  1902,  pp. 
61-64)  ■ — During  the  autumn  of  1901  strawberry  plants  were  noted  that  were  appar- 
enty  suffering  from  bacterial  disease.  Many  of  the  leaves  were  entirely  dead,  dark 
brown  in  color,  and  leathery  in  texture.  On  other  leaves  the  dead  areas  were  observed 
between  the  principal  veins,  and  blackened  and  shrunken  spots  were  also  observed 
on  the  stems.  A  careful  microscopic  examination  of  the  diseased  material  failed  to 
show  the  presence  of  any  fungus,  but  when  examined  bacteriologically  it  was  found 
to  be  infected  with  a  Micrococcus.  This  was  isolated  and  cultivated  in  a  number  of 
media.  Plants  inoculated  with  pure  cultures  when  placed  under  bell  jars  showed 
the  characteristics  of  the  disease  within  48  hours.  In  1902  the  disease  reaj)peared, 
and  when  examined  the  Micrococcus  was  found  again  present.  The  organism  appar- 
ently is  distinctly  aerobic,  and  whether  the  disease  is  to  be  considered  a  serious  enemy 
to  strawljerry  culture  or  only  a  sporadic  attack  can  not  be  determined  at  present. 

Experiments  for  the  prevention  of  mildew,  L.  Ravaz  and  A.  Bonnet  {Prog. 
Agr.  et  Vit.  { Ed.  VE-^t),  23  {1902) ,  No.  l.J,  pp.  372-379).— A  report  is  given  in  which 
the  efficiency  of  copper  and  cadmium  salts,  of  different  copper  fungicides,  and  the 
action  of  copper  on  the  growth  of  a  vine  were  studied.  In  experiments  to  compare 
sulj^hate  of  copper  and  sulphate  of  cadmium,  a  simple  solution  of  each  salt  was 
tested,  as  well  as  a  solution  containing  lime  to  which  was  added  0.5,  1,  and  2  per  cent 
of  the  salts.  These  different  solutions  were  applied  to  equal  plats  of  grapevines  upon 
4  occasions,  and  the  efficiency  noted  at  the  end  of  the  season.  Upon  the 
untreated  plats  the  mildew  proved  quite  destructive,  but  the  different  fungicides, 
with  the  exception  of  the  simple  solution  of  copper  sulphate,  proved  equally 
efficient  in  preventing  the  attacks  of  the  fungus.  In  the  second  series  of  experi- 
ments reported,  in  which  the  efficiency  and  adhesiveness  of  fungicides  were  tested, 
comparisons  were  made  between  Bordeaux  mixture.  Burgundy  mixture,  Bordeaux 
mixture  containing  turpentine,  and  Bordeaux  mixture  to  which  resin  was  added,  a 
verdigris  solution,  and  a  simple  solution  of  copper  sulphate.  All  of  these  fungicides 
were  sprayed  over  grapes,  3  applications  being  given,  the  first  upon  May  14.  An 
examination  was  made  of  the  foliage  on  October  30  and  but  little  difference  was 
noted  in  the  adhesiveness  of  the  different  fungicides,  except  the  simple  solution  of 
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copper  sulphate.  There  was  some  difference  noted  where  2  applications  were  given, 
the  most  adhesive  being  the  Bordeaux  mixture  containing  resin,  but  where  3  appli- 
cations were  given  the  vines  the  relative  efficiency  of  all  was  the  same.  The  effect 
of  copper  and  cadmium  upon  the  growth  of  })lants  is  discussed  at  some  length, 
quotations  being  given  from  a  nundter  of  authors  regarding  the  effects  of  these 
fungicides.  In  a  limited  experiment  to  test  the  nund:)er  of  organisms  developed  on 
the  leaves  when  treated  with  copper  and  cadmium,  the  average  results  obtained  were 
the  same. 

The  influence  of  the  gray  rot  of  grapes  on  the  yield  and  quality  of  wine, 
A.  MuNTZ  {Ann.  Agron.,  28  {1902),  No.  4, pp.  177-208).— T\ie  season  of  1900,  accord- 
ing to  the  author,  was  abnormal  in  many  ways.  The  summer  was  unusually  hot 
and  the  grape  ci'op  extraordinarily  abundant  in  every  grajje  district  of  France.  The 
period  of  ripening  of  the  grapes  was  considerably  delayed  by  fogs  and  rain,  and  at 
the  time  of  harvesting  in  some  regions  the  gray  rot  {Botrytis  clnerea)  was  so  bad  that 
nearly  the  whole  crop  was  destroyed.  In  other  regions  where  the  grapes  were  used 
in  making  wine  the  quality  was  said  to  be  very  inferior.  The  author  studied  the 
effect  of  this  fungus  as  shown  in  the  wine  of  a  certain  region,  and  gives  the  results 
of  his  investigations,  which  were  quite  extensively  pursued.  The  attack  of  the  fun- 
gus was  found  to  reduce  the  amount  of  grapes  gathered,  and  also  lowered  the  amount 
of  wine  produced  from  a  given  amount  of  grapes.  There  was  a  marked  reduction  of 
the  alcohol  and  tartaric  acid,  due  to  the  same  cause.  The  color  of  the  wine  was 
likewise  affected,  the  clear  vinous  color  of  the  wine  from  sound  grapes  1  jeing  changed 
to  a  brownish  color,  and  finally  to  a  peculiar  yellowish  liquid  having  little  resem- 
blance to  wine,  the  degree  of  the  alteration  being  due  to  the  stage  of  the  disease. 
The  tannin  content  of  wine  was  greatly  reduced  by  the  presence  of  the  fungus,  and 
the  actual  loss  due  to  this  cause  is  estimated  at  30  per  cent  of  the  wine  production. 
Among  the  practical  suggestions  of  the  author  to  be  followed  upon  the  recurrence  of 
similar  conditions,  it  is  recommended  that  upon  the  appearance  of  disease  the  grapes 
should  be  immediately  cut,  as  delay  only  tends  to  increase  the  loss.  Where  the 
disease  is  present  it  will  l)e  found  advantageous  to  collect  only  the  sound  grapes  or, 
where  it  is  possible,  to  make  white  rather  than  red  wine.  Other  suggestions  are 
given  for  the  handling  and  final  disposition  of  the  wine. 

Development  of  black  rot,  A.  PRrNET(/o«r.  Agr.  Prat.,  n.  ser.,  S  {1902),  No.  21, 
pp.  674-'j7iJ)  . — As  a  ifsult  ( if  5  years'  investigations  on  the  development  of  the  black  rot 
fungus  {<iiugnar<li(i  or  LnKtudia  hkhuellli),  the  author  states  that  the  fungus  does  not 
winter  on  the  host  plant  but  is  carried  over  in  the  sclerotia  which  form  in  great 
abundance  on  the  diseased  grapes.  The  sclerotia  germinating  in  the  spring  have 
their  spores  transferred  to  the  green  jjarts  of  the  vine,  forming  the  first  or,  as  the 
author  calls  it,  the  primary  attack  of  the  black  rot.  The  attacks  which  arise  from 
the  development  of  the  fungus  on  the  grape  leaves  are  called  secondary.  The  time 
of  appearance  of  the  different  invasions  has  been  investigated,  and  the  first  seems 
to  occur  between  April  20  and  25.  The  secondary  attacks  occur  at  different  intervals 
during  the  growing  season.  The  length  of  the  period  of  incubation  depends  largely 
upon  the  temperature.  In  general,  it  is  from  16  to  22  days  in  April  and  May,  14  to 
16  days  in  June,  and  10  to  14  in  July  and  August.  Drought  or  low  temperature 
retards  the  formation  of  the  pycnidia  and,  so  far  as  the  author's  observations  go,  fogs 
are  not  beneficial  to  the  development  of  black  rot,  although  favoring  that  of  the 
mildew.  For  the  black  rot,  rain  appears  to  be  necessary  and  the  period  of  develop- 
ment depends  somewhat  on  the  al:)undance  of  the  rain  and  on  its  continuance. 

The  fire  disease  of  narcissus,  J.  Ritzema  Bos  {TijdacJir.  Pluntenziekten,  7 {1901), 
No.  1,  pp.  12-24)- — A  description  is  given  of  a  disease  of  narcissus  caused  by  Jfeteros- 
porium  gracile,  a  fungus  not  hitherto  recorded  as  attacking  this  host.  Differences  in 
susceptibility  of  varieties  are  shown,  some  being  not  attacked  by  the  disease,  while 
others  seem  especially  subject  to  it.     The  disease  causes  the  death  of  the  leaves, 
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which  first  become  yellow,  afterwards  shrivel,  dry  up,  and  are  covered  with  black 
masses  of  conidia.  The  disease  usually  causes  the  destruction  of  the  leaves  a  month 
before  the  usual  time,  leaving  the  bulbs  in  a  poorly  ripened  condition.  It  is  claimed  that 
many  growers  have  found  that  the  disease  could  be  held  in  check  by  pulling  out  the 
flower  stalks  some  time  before  the  usual  date  of  the  appearance  of  the  disease.  If  the 
flower  stalks  are  merely  cut  off,  the  disease  shows  itself  upon  them.  Investigations 
of  the  author  show  that  the  flower  stalks  are  usually  the  first  part  attacked,  and 
experiments  with  Bordeaux  mixture  showed  conclusively  that  this  disease  in  nar- 
cissus could  be  successfuU)'  prevented.  An  analysis  is  reported  of  the  relative  starch 
content  in  the  bulbs  in  sprayed  and  unsprayed  plants,  where  it  was  found  that  the 
sprayed  plants  contained  28  per  cent  more  starch  than  a  similar  lot  which  had  not 
been  sprayed.  Plats  of  equal  size,  sprayed  and  unsprayed,  yielded  14  kg.  of  bulbs 
for  the  spraye<l  and  9  kg.  for  the  inisprayed  plats. — h.  m.  pieters. 

Bordeaux  mixture  containing  sugar,  and  bee  culture,  E.  Jacky  (Ztschr. 
Pflanzenkrank.,  11  {1901),  No.  4-i>,  pp.  212-214).— On  account  of  the  claim  that  the 
use  of  Bordeaux  mixture  containing  sugar  is  injurious  to  bees,  the  author  conducted 
a  series  of  experiments,  using  Bordeaux  mixture  containing  different  amounts  of 
sugar,  both  in  crystallized  form  and  as  molasses,  and  nunierous  tests  were  made  with 
different  strengths  of  solution.  Apple  and  other  trees  were  sprayed  with  the  solu- 
tions and  careful  watch  kept  to  ascertain  whether  such  trees  were  visited  by  bees  or 
not.  The  results  obtained  were  wholly  negative,  no  bees  being  observed  to  visit  the 
sprayed  plants.  The  fungicide  prepared  in  a  similar  manner  was  placed  about  the 
hives  but  the  bees  did  not  touch  it,  and  when  exposed  on  glass  plates  and  dishes, 
both  in  liquid  form  and  filter  paper  soaked  in  the  mixture,  similar  results  were 
obtained.  The  author  concludes  that  the  use  of  Bordeaux  mixture  to  which  sugar 
has  been  added  to  increase  its  adhesive  property  is  not  injurious  to  bees,  as  they  seem 
to  shun  rather  than  seek  such  a  mixture. 

ENTOMOLOGY. 

Department  of  entomology,  A.  B.  Cordley  ( Oregon  Stn.  Rpt.  1902,  2W-  59-61; 
64-GG). — In  1901  specimens  of  Xyleborus  disjjar  were  sent  to  the  station  with  the 
statement  that  the  insect  was  injuring  small  apple  limbs.  No  further  record  was 
obtained  until  April,  1902.  An  examination  of  the  orchard  in  which  the  insect 
occurred  showed  that  injury  was  due  only  in  a  slight  degree  to  the  bark  beetle.  The 
trees  were  infested  with  a  parasitic  mushroom,  apparently  a  species  of  Agaricus,  and 
it  is  believed  that  the  bark  beetle  had  attacked  the  trees  after  they  were  already 
infested  with  the  fungus. 

Experiments  were  made  in  spraying  Italian  prune  trees  with  fish  oil  and  water  in 
proportions  varying  from  5  to  25  per  cent,  and  with  California  crude  petroleum  and 
water  in  the  same  proportion.  After  48  hours  it  apjaeared  that  the  leaves  which  had 
been  sprayed  with  fish  oil  were  injured  where  the  drops  had  collected  on  the  under 
surface.  These  areas  died  and  fell  out  of  the  leaves.  No  injury  was  produced  on 
the  foliage,  however,  from  the  use  of  crude  pretroleum,  even  when  applied  in  a  25 
per  cent  mixture.  It  appears,  therefore,  that  California  crude  petroleum  may  be 
safely  applied  to  Italian  prune  trees  in  the  summer. 

Report  of  the  entomologist,  R.  C.  Scheidt  {Pennsylvania  Dept.  Agr.  Rpt.  1901, 
pt.  1,  pp.  325-328) . — Notes  are  given  on  the  prevalence,  habits,  and  life  history  of  the 
emperor  moth,  peach  lecanium,  forest  tent  caterpillar,  oyster-shell  bark  louse,  peach- 
twig  borer,  and  San  Jose  scale.  The  usual  remedies  are  recommended  for  these 
insects.  In  the  destruction  of  the  tent  caterpillar,  sj^raying  with  Paris  green  or  kero- 
sene emulsion  was  found  very  effective.  It  is  stated  that  in  wet  weather  large  num- 
bers of  the  tent  caterpillars  are  destroyed  by  a  bacterial  disease. 
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Insects,  J.  M.  Bouthwick  {Rhode  Island  State  Bd.  Ar/r.  lipt.  1901,  jip.  94-111). — 
Brief  notes  on  the  life  history,  habits,  and  means  of  combating  imported  ehn-leaf 
l)eetle,  tussock  moth,  ermine  moth,  fall  webworm,  Estigmene  acnva,  brown-tail  moth, 
yellow-necked  apple-tree  caterpillar,  cutworms,  ants,  and  fish  moths. 

The  importance  of  parasitic  insects  in  agriculture,  A.  Berlese  (7)u/.  I\. 
Srnola  Superiore  A</r.  Portici,  2.  ser.,  1902,  No.  4,  pp.  27,  fiys.  iw^).— Descriptive,  bio- 
logical, and  economic  notes  are  given  on  the  common  species  of  parasites  which  infest 
scale  insects,  lepidopterons  caterpillars,  and  other  insects.  A  brief  account  is  given 
of  i)redaceous  and  i)arasitic  insects,  and  also  on  artificial  insecticide  treatments. 

The  present  status  of  the  Mexican  cotton-boll  weevil  in  the  United  States, 
W.  I).  Hunter  {l\  S.  Dept.  Ayr.  Yearbook  1901,  pp.  369-380,  fi(j.  7).— This  insect  was 
descriljed  in  1843,  but  iirst  accjuired  importance  as  an  injurious  inse(!t  in  the  United 
States  in  1894.  Its  disti'ibution  isat  present  confined  to  the  State  of  Texas,  where  it 
occupies  more  than  half  of  the  cotton  belt  of  that  State.  The  State  (jf  Texas  has 
api)ropriated  considerable  funds  for  making  a  study  of  suitable  means  of  cond)ating 
the  weevil,  and  recently  special  i)rovision  has  b'een  made  by  C!ongress  for  this  i)ur- 
pose.  The  insect  is  not  killed  l)y  freezing  in  winter,  and  while  several  parasites  of 
an  insect  and  fungus  nature  are  known  to  attack  it,  they  are  of  little  practical  im- 
portance. The  writer  believes  that  the  insect  will  migrate  northward  and  will  soon 
be  outside  the  boundaries  of  Texas.  The  remedies  most  strongly  recommended  are 
cultural  methods,  the  chief  of  which  is  early  planting,  the  total  destruction  of  plants 
in  the  field  as  soon  as  the  gathering  of  the  late  crop  becomes  doubtful,  and  grazing 
of  such  green  plants  by  cattle.  Some  importance  should  be  attached  to  planting  the 
rows  as  far  apart  as  the  soil  will  permit.  Special  machines  have  been  devised  for 
spraying  the  cotton  plant,  for  jarring  the  insects  or  infected  squares  from  the  plants, 
and  for  picking  up  fallen  scpiares  from  the  ground. 

Spraying  tests  for  codling  moth — New  Zealand  experience  {Jour.  Agr.  and 
Ind.  South  Australia,  5  {1902),  No.  2,  p.  904)  ■ — Notes  are  given  on  the  results  obtained 
from  spraying  experiments  by  W.  A.  Boucher.  The  experiments  included  tlie  use 
of  Paris  green  in  limewater;  the  same  mixture  with  the  addition  of  resin  wash;  a 
mixture  containing  white  arsenic,  washing  soda,  and  limewater;  and  arsenate  of 
lead.  The  last  insecticide  burned  the  foliage  quite  severely.  Excellent  results  were 
obtained  from  the  use  of  Paris  green,  90  percent  of  the  fruit  jn-oving  to  besoumland 
uninfested  with  the  codling  moth. 

Spraying  orchards  for  the  codling  moth,  F.  Garcia  {Neiv  Mexico  Sta.  Bui.  41, 
pp.  20,  pis.  3) . — The  codling  moth  is  becoming  a  serious  pest  in  New  Mexico.  It 
was  introduced  into  the  Territory  about  10  years  ago  and  is  now  quite  abundant  in 
infested  localities.  Notes  are  given  on  the  habits  and  life  history  of  this  insect  and 
formulas  are  presented  for  preparing  the  usual  arsenical  sprays  for  application  in 
destroying  the  codling  moth.  Experiments  were  made  in  sjiraying  5  varieties  of 
winter  apples.  The  trees  were  sprayed  at  intervals  of  2,  3,  and  4  weeks  and  some  of 
the  trees  were  banded  and  examined  at  intervals  of  2  weeks,  while  the  other  trees 
were  left  without  bands.  The  results  of  the  authors'  observations  and  experiments 
indicate  that  from  65  to  95  per  cent  of  the  ajiples  on  unsprayed  winter  trees  are 
usually  destroyed  by  the  codling  moth.  A  considerable  number  of  worms  were 
found  under  the  bands  in  most  cases  and  this  remedy,  therefore,  appeared  to  be  of 
some  value.  As  a  rule,  the  more  frequent  the  spraying,  the  more  effective  was  this 
treatment.  It  is  believed  that  spraying  in  New  Mexico  will  reduce  the  percentage 
of  wormy  apples  very  materially.  Two  early  sprayings  are  not  considered  sufficient. 
Arsenite  of  soda  is  considered  more  satisfactory  than  Paris  green.  Early  ajiples  are 
quite  free  from  worms  while  the  second  brood  of  codling  moths  is  more  injurious 
and  destroys  a  larger  percentage  of  late  apples. 

The  apple-tree  tent  caterpillar,   W.    E.   Britton  {< Connecticut  Stale  Sta.  Bui. 
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139,  pp.  12,  ph.  .'?,  Jlf/.'i.  .?). — The  apple-tree  tent  caterpillar  was  unusually  abundant 
in  Connecticut  in  1902.  Its  common  food  supply  is  the  wild  cherry,  but  during  the 
year  it  was  noted  on  a  considerable  variety  of  trees.  The  author  gives  a  description 
of  the  insect  in  its  various  stages,  and  notes  on  its  habits,  life  history,  and  natural 
enemies.  It  is  recommended  that  egg  masses  be  destroyed  in  winter.  The  twigs  on 
which  the  eggs  are  fastened  may  be  readily  detected  and  clipped  off  by  means  of  a 
tree  pruner  with  a  long  handle.  A  special  wire  brush  has  been  devised  for  removing 
the  nests  from  infested  trees.  Trees  should  be  sprayed  about  the  time  the  leavts 
appear,  with  a  solution  containing  3  1V)S.  arsenate  of  lead  f)r  ^  lb.  of  Paris  green  to  50 
gal.  of  water.     The  author  does  not  recommend  the  burning  of  the  nests  on  the  tree. 

Some  destructive  caterpillars,  E.  D.  Sanderson  {Delairare  Sta.  Bui.  56,  pp. 
28,  figx.  14). — In  this  bulletin  the  author  presents  notes  on  the  appearance,  habits, 
life  history,  and  means  of  combating  fall  webworm,  white-marked  tussock  moth, 
and  apple-tree  tent  caterpillar.  The  usual  methods  for  controlling  these  insects  are 
recommended.  They  include  banding  the  trees,  collecting  the  eggs,  burning  the 
nests  of  caterpillars,  and  spraying. 

Coccidae  of  Japan,  8.  I.  Kttwana  {Contrib.  Biol.  Hopkins  Seaside  Lob.  Leland 
Stanford  Jr.  Univ.,  1902,  No.  27;  reprinted  from  Proc.  California  Acad.  Sei.,  8.  ser., 
ZooL,  3  [1902),  No.  2,  pp.  39-98,  pis.  7). — The  author  presents  an  account  of  the  life 
history,  habits,  and  distribution  of  a  large  number  of  Coccida;  from  Japan,  and  a  list 
of  species  recorded  from  Japan  but  not  discussed  in  detail  is  also  given. 

Insecticide  experiments  for  the  San  Jose  scale  [Illinois  Sta.  Circ.  53,  pp.  2). — 
This  circular  contains  a  brief  abstract  of  Bulletins  71  and  72  of  the  station  (E.  S.  E. 
14,  p.  270). 

The  rose  scale  (Diaspis  rosse) ,  J.  B.  Smith  [Neio  Jersey  Stas.  Bui.  159,  pp.  14, 
figs.  6). — This  insect  has  been  noted  as  injurious  for  a  number  of  years.  It  causes 
most  damage  to  the  rose,  blackberry,  and  raspberry.  The  winter  may  be  passed  in 
any  stage.  Twigs  which  were  examined  in  December,  in  1901,  contained  all  stages 
except  the  active  a<hilt  male.  The  larva?  are  usually  hatched  by  the  beginning  of 
March,  and  by  the  following  November  all  stages  are  found  on  infested  twigs.  Breed- 
ing is  apparently  almost  continuous  after  the  beginning  of  the  season,  but  there 
are  probably  not  more  than  3  broods  per  year.  Detailed  notes  are  given  on  the 
mouth  parts  of  the  insect,  and  on  the  manner  in  which  it  feeds.  The  insect  seldom 
kills  growing  blackberry  or  raspberry  canes,  but  its  injuries  may  be  serious  on  badly 
infested  rose  bushes.  Infested  shoots  of  blackberries  or  raspberries  should  be  cut 
off  as  soon  as  the  fruit  is  harvested.  If  infestation  becomes  serious  during  the  sum- 
mer, the  plants  may  be  sprayed  with  a  weak  solution  of  whale-oil  soap  or  a  10  per 
cent  mechanical  mixture  of  kerosene  or  crude  oil  with  water.  Nearly  all  of  the 
scales  w-ere  killed  by  an  application  of  1  lb.  whale-oil  soap  in  1  gal.  of  water,  and  no 
injury  was  caused  to  the  canes  by  these  applications.  Similar  methods  of  treatment, 
with  slight  variations,  may  be  adopted  in  case  of  infested  rose  bushes.  It  is  suggested 
that  lime,  salt,  and  sulphur  mixture  may  prove  very  effective  in  controlling  this 
insect. 

Lime,  sulphur,  and  salt  wash  for  scale  insects,  C.  P.  Lounsbukv  (Agr.  Jour. 
Cape  Good  Hope,  20  [1902),  No.  13,  pp.  768-776). — Brief  notes  are  given  on  the  origin 
and  history  of  the  use  of  this  mixture  in  various  English  colonies  and  in  the  United 
States.  It  is  stated  that  the  lime,  sulphur,  and  salt  wash  was  first  introduced  into 
Cape  Colony  by  P.  J.  Cillie  in  1893,  and  has  since  been  used  with  pronounced  success 
in  treating  fruit  trees  and  other  jilants  for  scale  insects  as  well  as  fungus  diseases.  A 
number  of  experiments  were  conducted  with  this  insecticide  for  the  purpose  of  deter- 
mining the  necessary  ingredients  and  their  proper  proportions  in  the  preparation  of 
the  wash.  It  was  found  that  the  compounds  of  lime  and  sulphur  are  the  effective 
agents  in  the  wash.  Spraying  experiments  with  this  insecticide  indicated  that,  as 
noted  by  other  investigators,  the  action  of  the  wash  may  be  extremely  slow.     Soon 
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after  its  application  it  may  appear  that  a  large  number  of  the  scale  insects  have 
escaped  destruction;  they  are  gi'adually  destroyed,  however,  during  a  period  <jf  a 
niontli  or  more.  The  scale  insect  against  which  this  remedy  was  chiefly  usetl  was 
DidSjiis  jiriit<n/<iii(i. 

Cyanid  gas  remedy  for  scale  insects,  ('.  P.  Lounsbuky  {Depf.  Agr.  ('ape  (iood 
Hope,  Pamphlet  11,  1901,  pp.  27,  ph.  3,  figs.  11). — In  this  pamphlet  the  author  dis- 
cusses the  various  materials  which  are  required  in  making  tents  and  transporting 
them  from  tree  to  tree.  Notes  are  also  given  on  the  chemicals  required  for  generat- 
ing the  gas,  the  method  of  mixing  the  I'hemicals,  and  the  most  satisfactory  vessels  to 
l)e  used  in  these  operations.  The  treatment  of  trees  with  hydrocyanic-acid  gas  is 
said  to  exterminate  the  red  and  brown  scale  by  a  single  application,  and  in  general 
to  be  the  most  effective  remedy  for  the  extermination  of  scales  in  orchards. 

The  spraying  r  nd  cleaning  of  fruit  trees,  A.  G.  Campbell  {Jour.  Dept.  Agr. 
Victoria,  1  [1902),  No.  3,  pj).  '290-29:3). — Brief  notes  are  given  on  methods  of  com- 
bating codling  moth,  woolly  aphis,  plant  lice  on  peaches,  and  leaf  rust  and  leaf  curl 
of  peaches. 

The  grass  thrips,  L.  R.  Gary  {Maine  Sta.  Bui.  83, pp.  95-128,  pis.  7).— The  life 
history,  extraordinary  ai)pearance,  and  gross  and  microscopic  anatomy  of  Anopho- 
tlirijis  striata  are  described  in  detail.  Notes  are  given  on  the  habits  of  the  insect.  It 
attacks  a  number  of  commcju  grasses,  but  is  most  injurious  to  June  grass  and  tim- 
othy. It  may  V)e  destroyed  l)y  spraying  with  kerosene  emulsion  or  whale-oil  soap, 
])ut  these  remedies  can  not  l)e  applied  successfully  on  a  large  scale.  Considerable 
hel})  may  be  obtained  from  burning  the  ground  over  in  the  fall  and  thorough  culti- 
vation under  a  system  of  rotation. 

Thrips  on  cocoa  {Bui.  Bot.  Dept.  Jamaica,  9  {1902),  No.  5,  pp.  70,  71,  figs.  2).— 
A  species  of  thrips  is  reported  as  causing  a  discoloration  of  cocoa  pods.  It  was  a  dif- 
ficult matter  to  determine  when  the  discolored  pods  became  ripe,  on  account  of  the 
l)resence  of  the  discoloration.  The  pods  are  attacked  when  about  half  grown.  Lit- 
tle damage  was  done  to  the  leaves,  except  where  thrips  were  very  abundant.  A 
spray  of  kerosene  emulsion  is  recommended  for  destroying  this  insect. 

Means  of  combating  Tortrix  ambiguella,  H.  Grosiean  {Bui.  Soc.  Vaud.  Agr. 
et  ]'it.  [Lau.'^anne],  1902,  No.  l'>l,]>p.  17-24)- — Notes  are  given  on  the  various  remedies 
which  have  been  found  most  successful  in  combating  tiiis  insect  in  its  various  stages. 

Methods  of  combating  Cleonus  punctiventris,  S.  Hkrzhinski  {Selsl-.  Khoz.  i 
Lyesov.,  W4  {1902),  Feb.,  pp.  337-368).— This  beetle  is  said  to  be  quite  widely  dis- 
tributed, and  is  especially  injurious  to  beets.  A  number  of  experiments  were  made 
for  the  purpose  of  determining  the  value  of  fungus  diseases  in  combating  the  insect. 
The  fungi  used  for  this  purpose  were  Oospora  destructor  and  Sorosporelki  agrotidis. 
These  fungi  are  said  to  occur  spontaneously  in  tields  infested  with  the  beetles,  and  a 
certain  number  of  beetles  are  annually  destroyed  l)y  them.  Experiments  reported 
in  this  article  indicate  that  satisfactory  results  may  be  obtained  from  distributing  the 
fungi  in  infested  tields  so  as  to  destroy  the  larv;e  and  pu^rn  of  the  l^eetle  while  in  the 
ground.  It  is  estimated  that  not  less  than  1  lb.  of  the  fungus  material  is  required  for 
each  acre  of  ground  upon  which  beets  are  raised  in  5  or  6  year  rotations.  In  some 
cases  2  or  3  lbs.  per  acre  were  required,  while  on  ground  where  beets  had  never  been 
raised  it  is  recommended  that  9  to  10  lbs.  be  used. — p.  fireman. 

Botys  sticticalis  in  the  summer  of  1901,  V.  P.  Pospelov  {Izv.  Moscow  Selsk. 
Khoz.  Inst.  [Ann.  Inst.  Agron.  Moscoii],  7  {1901),  No.  3-4,  pp.  313-324).— This  species 
is  found  chiefly  on  the  southern  Russian  steppes.  It  does  not  usually  attack  culti- 
vated plants,  but  in  1901  was  found  on  cabl)age,  cucumber,  watermelon,  canteloupes, 
and  other  garden  and  field  crops.  The  methods  recommended  for  combating  it  are 
fall  or  early  sprmg  plowing  of  infested  soil,  burning  over  the  ground,  and  spraying 
with  Paris  green  and  lime. — p.  fireman. 

A  sawfly  on  turnips,  Bouvier  {Rev.  Gen.  Agron.  [Louvain'],  11  {1902),  No.  4,  pp. 
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210-^12). — Brief  notes  are  given  on  the  habits  and  life  history  of  Athalia  spinarum,  a 
sawfly  which  is  reported  as  injurious  to  turnips  in  various  parts  of  France.  The  spe- 
cies is  usually  of  rare  occurrence  in  France.  A  number  of  parasites  of  this  species 
are  known  which  help  to  check  its  undue  multiplication. 

Notes  on  a  Phytoptus,  A.  Kempel  (Bol.  Agr.  Sdo  Fuulo,  3.  set-.,  1902,  No.  2, 
pp.  87-90,  fig.  1). — The  author  gives  brief  descriptive,  biological,  and  economic  notes 
of  a  species  of  mite  injurious  to  fuchsias.  The  species  is  described  as  new  under 
the  name  Phytoptus  fuchsiee.  The  mite  is  said  to  be  quite  susceptible  to  ordinary 
remedies  which  are  used  for  similar  pests. 

Experimental  work  with  fungus  diseases  of  grasshoppers,  L.  O.  Howard 
{U.  tS.  Dept.  Agr.  Yearbook  1901,  pp.  459-470,  figs.  3). — Among  the  fungus  diseases 
which  have  been  used  in  coiidiating  grasshoppers,  mention  is  made  of  Ernpusa  grylli, 
a  South  African  fungus  belonging  to  the  genus  Mucor,  and  a  species  of  Sporotrichum 
from  Argentina.  While  persistent  efforts  have  been  put  forth  in  various  countries 
and  in  various  States  of  this  country  in  spreading  disease  among  grasshoppers,  it  is 
held  by  the  writer  that  "the  results  obtained  so  far  do  not  justify  very  sanguine 
hopes."  L.  Bruner,  who  experimented  with  fungus  diseases  of  grasshoppers  in  the 
Western  States,  believes  that  the  importance  of  this  remedy  has  been  much  exagger- 
ated, and  that  little  is  to  be  hoped  from  the  use  of  fungus  diseases.  Some  apparently 
good  results,  however,  have  been  obtained,  and  notes  are  given  on  a  number  of  these 
cases  in  the  article. 

Lantern  traps,  P.  Coste-Floret  {Prog.  Agr.  et  Vit.  {Ed.  L'Est),  23  {1902),  No. 
28,  pp.  38-44,  fig-'!-  6). — Notes  are  given  on  the  success  obtained  from  the  use  of  vari- 
ous kinds  of  lantern  traps,  using  different  substances  for  illumination. 

Spraying  for  city  and  country,  A.  H.  Kirkland  {Rhode  Island  State  Bd.  Agr. 
Rpt.  1901,  pp.  202-217,  pis.  2). — Brief  notes  on  formulas  for  the  preparation  of  Paris 
green,  arsenate  of  lead,  kerosene  emulsion,  and  Bordeaux  mixture,  together  with  an 
account  of  apparatus  desirable  for  ordinary  spraying  operations  and  directions  as  to 
time  and  method  of  spraying  apple,  pear,  stone  fruits,  small  fruits,  vegetables,  flowers, 
and  shade  trees.     A  special  discussion  is  given  on  San  Jose  scale  and  gypsy  moth. 

Directions  and  formulas  for  spraying,  A.  V.  Stubenrauch  and  J.  W.  Lloyd 
{Illinois  Sta.  Circ.  39,  pp.  11). — A  discussion  is  presented  on  the  following  subjects: 
Pure  materials  for  spraying,  proper  proportion  of  mixtures,  proper  method  of  appli- 
cation, and  time  of  application.  Formulas  are  given  for  the  preparation  of  the  more 
important  insecticides  and  fungicides. 

Spraying  calendar,  L.  R.  Taft  {Michigan  Sta.  Spec.  Bid.  1.5,  folio). — Suggestions 
are  presented  in  a  tabular  form  regarding  the  treatment  to  be  applied  to  some  of  the 
more  important  economic  plants  in  case  of  the  attack  of  insect  or  fungus  enemies. 
Formulas  are  also  given  for  the  preparation  of  Bordeaux  mixture,  copper  sulphate 
solution,  potassium  sulphid,  Paris  green,  white  arsenic,  hellebore,  i^yrethrum,  kero- 
sene (in  emulsion  or  mechanical  mixture  with  water),  and  whale-oil  soap. 

The  white  ant  (Termes  flavipes),  C.  L.  Marlatt  (  U.  S.  Dept.  Agr.,  Division  of 
Entomology  Circ.  50,  2.  .stT.,  pp.  8,  figs.  4)- — A  revised  reprint  from  Division  of  Ento- 
mology Bulletin  4,  new  series  (E.  S.  E..,  9,  pp.  62-66). 

Cockroaches,  C.  L.  Marlatt  (  U.  S.  Dept.  Agr.  Division  of  Entomology  Circ.  51,  2. 
ser.,  p)p.  15,  figs.  -5). — A  revised  reprint  from  Division  of  Entomology  Bulletin  4,  new 
series  (E.  S.  R.,  9,  pp.  62-66). 

The  bedbug  (Cimex  lectularius),  C.  L.  Marlatt  {U.  S.  Dept.  Agr.,  Division  of 
Entomology  Circ.  47,  2.  ser.,  pp>.  8,  figs.  3). — A  revised  reprint  from  Division  of  Ento- 
mology Bulletin  4,  new  series  (E.  S.  R.,  9,  pp.  62-66). 

The  house  centipede  (Scutigera  forceps),  C.  L.  Marlatt  (  U.  S.  Dept.  Agr., 
Division  of  Entomology  Circ.  48,  2.  ser.,  pp.  4,  figs.  2). — A  reprint  from  an  earlier  pub- 
lication (E.  S.  R.,  9,  p.  63). 

The  silver  fish  (Lepisma  saccharina),  C.  L.  Marlatt  (f/.  ^S".  Dept.  Agr.,  Divi- 
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sion  of  Entomology  Oirc.  4^,  2-  ser.,  pp.  4,fio^-  ~)- — -^  revised  reprint  from  Division  of 
Entomology  Bulletin  4,  new  series  (E.  S.  R.,  9,  pp.  62-66). 

Hydrocyanic-acid  gas  against  household  insects,  L.  O.  Howard  (  f.  tS.  Dept. 
Agr.,  Dwision  of  Entomology  Circ.  46,  2.  ser.,  pp.  4). — The  author  reviews  the  recent 
literature  on  the  various  uses  to  which  this  remedy  has  been  applied.  Hydrocyanic- 
acid  gas  has  been  used  successfully  in  destroying  insects  in  houses,  granaries,  green- 
houses, and  stores,  as  well  as  on  living  trees  and  other  plants.  Attention  is  called 
to  the  great  danger  from  inhaling  the  fumes  of  the  gas. 

Some  mosquitoes  of  Mississippi,  and  how  to  deal  with  them,  G.  W.  Herrick 
{Mississippi  Sta.  Bui.  74,  pp-  31,  figs.  15). — The  author  gives  a  popular  account  of  the 
relation  of  mosquitoes  to  malaria  and  yellow  fever.  The  most  common  species  in  the 
State  is  Culex  pipiens.  Detailed  notes  are  given  on  the  life  history  and  habits  of  this 
species.  Two  species  of  malarial  mosquitoes  are  reported  from  Mississippi,  viz: 
Anopheles pundipennis  and  ^4.  macuUpennis.  Notes  are  given  on  the  breeding  habits 
and  life  history  of  the  tirst-named  species.  The  duration  of  the  immature  stages  of 
this  mosquito,  under  normal  conditions,  in  Mississippi  was  found  to  be  16  to  18  days, 
of  which  the  egg  stage  occupied  2,  the  larval  stage  12,  and  the  pupal  stage  2 
days.  The  yellow  fever  mosquito  {Stegoinyia  fasciata)  is  commonly  known  as 
the  "day  mosquito"  in  Mississippi,  and  is  reported  as  being  common  through- 
out the  State.  A  number  of  other  species,  are  reported,  including  Culex  pungens, 
C.  tarsalis,  C.  confirm,  C.  consohrinus,  Psorophora  ciliata,  and  Conchyliastes  musicus. 
Notes  are  given  on  the  various  breeding  places  of  mosquitoes  and  on  the  number 
that  may  be  produced  from  small  vessels  containing  water.  As  remedies  for 
mosquito  plagues  the  author  recommends  drainage,  stocking  water  with  fish,  and 
the  use  of  kerosene  oil.  In  small  open  drains  with  a  moderately  rapid  current  it  was 
found  that  pouring  oil  on  the  water  was  not  successful,  since  the  oil  did  not  reach  the 
sides  of  the  ditch.  Better  results  were  obtained  by  spraying  oil  upon  the  water,  and 
it  was  found  that  1)y  this  method  many  adult  mosquitoes,  which  were  resting  on  the 
grass  ajid  weeds  were  destroyed.  It  is  recommended  that  an  application  of  oil  be 
made  at  least  twice  per  month  in  order  to  be  effective  in  destroying  the  mosquitoes. 
An  observation  is  reported  from  whic-h  it  appears  that  flooding  drains  can  not  be 
depended  upon  to  carry  away  the  mosquito  larvse. 

The  mosquito  plague  in  the  City  of  Mexico  in  1901,  A.  L.  Herreka  {Mem.  y 
AVr.  Soc.  ('lent.  ''Antonio  Ah((iile,"  16  (1901),  Xo.  5-6, pp.  ;.''07-i'~^<9).— The  author  gives 
a  general  account  of  the  mosquito  plague  of  1901,  with  notes  on  the  methods  which 
were  adopted  for  destroying  the  mosquitoes,  and  the  cost  of  such  work.  Special  atten- 
tion was  given  to  locating  the  breeding  places  of  the  mosquitoes  and  destroying  them 
in  such  locations  by  drainage  or  the  application  of  kerosene.  The  species  chiefly 
concerned  was  Culex  pungens.  It  is  believed  that  all  of  the  mosquitoes  in  the  City 
of  Mexico  could  be  destroyed  by  draining  away  stagnant  water  in  the  vicinity  of  the 
city,  and  using  kerosene  upon  the  small  pools. 

Some  parasites  of  mosquitoes,  A.  Laveran  {Co)uj>t.  Rend.  Soc.  Biol.  Paris,  54 
{190J),  Xo.  cV,  jtp.  283-235). — The  author  reports  the  finding  of  a  number  of  parasites 
in  mosquitoes,  including  Tyroglyphuif  siro,  Chryletus  ernditits,  and  a  number  of  unde- 
termined species  of  mites,  as  well  as  micro-organisms  of  a  bacterial  nature. 

The  sting  of  certain  Hemiptera,  R.  Blanchard  {Arch.  Parasit.,  5  {1902),  Xo.  1, 
pp.  l.!9-148) . — Notes  are  given  on  the  appearance,  habits  and  life  history  of  a  num- 
ber of  Hemiptera  which  may  cause  more  or  less  serious  consequences  by  puncturing 
the  skin  of  man  and  domesticated  animals.  The  species  to  which  most  attention  is 
given  are  Lyctocoris  cattipestris,  Rednvius  j)ers(nmtus,  and  Conorrhinus  sanguisuga. 

Fowl  tick,  A.  A.  Brown  {Jour.  Agr.  Victoria,  1  {1902),  No.  l,pp.  SG-90,  figs.  7)  .— 
Notes  are  given  on  the  appearan(;e,  habits  and  life  history  of  Argas  americanns.  In 
combating  these  pests  the  autlior  found  that  kerosene  alone  was  not  an  effective 
remedy  but  that  better  results  were  obtained  by  the  use  of  kerosene  and  soap  emul- 
sion.    An  effective  dip  was  found  in  a  solution  of  40  per  cent  formalin  in  the  propor- 
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tion  of  1  part  to  250  parts  of  water.  It  is  recommended  that  on  badly  infested 
premises,  ola  wooden  henhouses  be  pulled  down  and  corrugated  iron  buildings  be 
erected  in  their  place. 

Bee  culture,  C.  C.  Miller  { Pemi.vjlvania  Dept.  Agr.  Rpf.  1901,  pt.  1,  j^p-  334-427, 
Jiffs.  14). — This  article  constitutes  a  general  treatise  of  a  practical  nature  covering  all 
of  the  subjects  ordinarily  included  under  apiculture.  Among  the  various  subjects 
treated  in  the  article,  mention  may  be  made  of  fertilization  of  flowers  by  bees,  loca- 
tions for  colonies,  kinds  of  honey,  honeycomb,  hives,  different  varieties  of  bees, 
apparatus  for  use  in  managing  bees,  artificial  feeding,  comb  foundation,  clipping 
queens,  extracting  honey,  prevention  of  swarming,  rearing  of  queens,  division  of 
swarms,  enemies  and  diseases  of  bees,  care  in  winter,  and  a  brief  discussion  of  the 
more  important  literature  relating  to  bees. 

Practical  bee  keeping,  A.  E.  Manum  {Rhode  Idand  State  Bd.  Agr.  Rpt.  1901,  pp. 
218-,i31'). — Brief  notes  are  given  on  the  selection  of  hives  and  frames,  as  well  as  on 
the  spring  management,  preparation  for  summer  harvest,  spring  dwindling,  stimula- 
tive feeding,  and  notes  on  wintering  and  putting  on  section  boxes. 

Long-tongued  bees,  A.  Gale  {Agr.  Gaz.  New  South  Wales,  13  {1902),  No.  2,  pp. 
233-235). — The  author  presents  a  brief  digest  of  the  literature  on  the  subject  of 
breeding  bees  so  as  to  secure  an  elongation  of  the  tongue.  This  subject  is  considered 
of  some  importance  for  New  South  Wales  on  account  of  the  fact  that  heretofore  it 
has  been  found  inip()ssil)le  to  introduce  Innnblebees  for  the  purpose  of  fertilizing  red 
clover.  The  possibility  of  securing  a  honeybee  with  a  tongue  of  sufficient  length  to 
obtain  honey  from  these  flowers  is  worth  considering  for  the  reason  that  such  honey- 
bees would  lie  induced  to  visit  the  red  clover  and  thus  fertilize  it. 

The  embryology  of  the  silkworm,  K.  Tovama  {Bid.  Col.  Agr.  Imp.  Vnir.  Tokyo, 
5  {1902),  No.  l,pp.  73-118,  pis.  5,  fig.  1). — The  author  discusses  the  literature  relating 
to  the  early  developmental  stages  of  the  silkworm,  in  connection  with  an  extensive 
bibliography.  The  discussicn  is  confined  largely  to  a  description  of  the  early  stages 
of  development,  with  special  regard  to  indicating  the  origin  of  the  various  embryonic 
organs  of  silkworms. 

Healthy  and  diseased  silkworms,  H.  Ecjidio  {Sfaz.  Sper.  Agr.  Ital.,  35  {1902), 
No.  1,  pp.  35-45). — The  author  made  a  careful  analysis  of  the  excrement  and  con- 
tents of  the  alimentary  tract  of  healthy  and  diseased  silkworms,  in  order  to  determine 
whether  the  presence  of  uric  acid  or  urea  should  be  considered  as  indicating  a  dis- 
eased condition.  It  was  found  that  in  the  excrement  of  healthy  silkworms  no  uric 
acid,  hippuric  acid,  or  urea  was  to  be  found. 

FOODS— NUTEITION. 


Cereal  breakfast  foods,  L.  H.  Merrill  and  E.  R.  Mansfield  {Maine  Sta.  Bui. 
84,  pp.  129-152). — Continuing  the  investigations  reported  in  an  earlier  bulletin  (E. 
S.  R.,  12,  p.  69),  the  authors  studied  the  composition  and  nutritive  value  in  proportion 
to  the  cost  of  a  number  of  cereal  breakfast  foods.  In  the  case  of  malted  cereal  goods 
and  some  others  the  methods  of  manufacture  are  briefly  discussed.  The  average 
percentage  composition  of  the  corn,  oat,  and  wheat  breakfast  foods,  which  constitute 
the  larger  proportion  of  the  foods  examined,  follows: 

Average  composition  of  com,  oat,  and  wheat  breakfast  foods. 


Average 

price  per 

pound. 


Corn  foods  . . 

Oat  foods 

Wheat  food.s 


Water. 

Protein. 

¥At. 

Crude 
fiber. 

Nitrogen- 
free 
extract. 

Ash. 

Heat  of 
combus- 
tion per  i 
pound. 

Per  rent. 
10.2 
.S.4 
9.0 

Per  cent. 
8.7 
16.0 
12.4 

Per  cent. 
0.6 
7.2 
1.9 

Per  cent. 

0.3 

.9 

1.3 

Per  cent. 
79.9 
65.6 
73.9 

Per  cent. 
0.3 
1.9 
1.5 

Calories. 
1,750 
1, 950  i 
1,800 

Centx. 
5.7 
6.0 
«10.6 


a  Omitting  4  extreme  cases. 
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According  to  the  authors  "All  the  cereal  foods  examined  were  good  articles  and 
the  average  prices  as  a  rule  are  not  exorbitant.  On  the  contrary,  when  compared 
with  the  meats  and  vegetables,  the  most  of  them  must  be  classed  as  very  economical 
foods.  The  prices  are  exceedingly  variable  and,  so  far  as  ordinary  chemical  analysis 
shows,  furnish  no  measure  of  the  value  of  the  goods.  On  the  other  hand,  while  their 
comparative  digestibility  has  not  yet  been  well  worked  out,  there  can  be  no  doubt 
that  the  attempts  to  increase  the  digestibility  of  some  of  these  goods  by  special  treat- 
ment has  been  successful  and  persons  of  weak  digestion  would  find  it  to  their 
advantage  to  base  their  selection  upon  other  data  than  that  here  given.  Fortunately 
the  invalids  are  still  in  the  minority,  and  the  average  consumer,  who  will  experience 
difticulty  with  any  of  these  foods,  is  not  justified  in  i)aying  20  cts.  i)er  pound  for  a 
cereal  preparation  when  another,  that  will  serve  his  purpose  exactly  as  well,  can  be 
had  at  5  or  6  cts." 

The  relative  cost  of  home  cooked  and  purchased  food  ( MdnsdchioicUs  Jjibor 
Bui.,  1901,  No.  19,  ])p.  67-98). — The  committee  on  domestic  service  of  the  Boston 
branch  of  the  Association  of  Collegiate  Alumnpe  studied  the  possibility  of  providing 
an  acceptable  diet  from  foods  cooked  out  of  the  house,  and  the  comparative  cost  of 
the  same  foods  if  cooked  at  home.  Two  tests  were  made,  one  of  3  and  one  of  6  days, 
as  well  as  a  study  of  the  time  required  and  the  comparative  cost  of  preparing  food 
when  coal,  gas,  and  oil  were  used  as  sources  of  heat.  The  latter  study  also  covered 
()  days.  It  was  found:  "(1)  That  a  well- varied  menu  of  good  quality  could  l)e  pro- 
vidcil  for  a  large  family  from  food  prepared  outside  the  house;  (2)  that  the  expense 
was  greater  when  the  food  was  bought  outside;  and  (3)  that  there  was  a  great  saving 
in  time  and  laVxjr  by  the  purchase  of  food  outside."  In  the  first  test  the  average 
cost  per  person  per  meal,  including  fuel  and  labor,  w" hen  the  food  was  cooked  outside 
the  house  was  25.569  cts.;  when  the  same  food  was  pre})ared  at  home  the  average 
cost  was  16.485  cts.  In  the  second  test  the  corresponding  values  were  19.533  cts.  and 
15  cts.  "  The  saving  in  time  by  the  purchase  of  the  food  ready  cooked  was  very 
great.  In  the  first  experiment  4 J  hours  were  required  to  prepare  the  cooked  food 
for  the  table.  It  took  32i  hours  to  cook  the  same  food  in  the  house.  In  the  second 
experiment  the  difference  was  also  very  marked.  The  time  needed  for  preparing 
the  food  cooked  outside  was  11  hours,  while  it  took  4I5  hours  for  the  home-cooked 
articles."  The  fact  was  recognized  that  it  would  only  l)e  possible  to  provide  a  satis- 
factory menu  with  read>'-cooked  foods  in  large  towns  offering  the  necessary  market 
facilities. 

The  nutritive  value  of  hens'  eggs,  G.  Lebbin  {Therap.  Monatsli.,  15  {1902),  pp. 
552,  553;  abs.  in.  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  5  {1902),  No.  I4,  p.  664). — A 
digestion  experiment  is  reported,  in  which  a  healthy  man  consumed  22  eggs  in  2  days. 
Especial  interest  attaches  to  the  fact  that  the  lecithin  and  neutral  fat  were  determined. 
The  coefficients  of  digestibility  obtained  follow:  Dry  matter  95.01,  protein  97.59,  total 
ether  extract  95.77,  lecithin  91.03,  neutral  fat  98.00,  and  ash  70.38  per  cent. 

The  composition  and  nutritive  value  of  biltong,  W.  D.  Halliburton  ( BritisJi 
Med.  .Jour.,  1902,  No.  2154,  p}>-  8S0-S82). — The  author  reports  an  analysis  and  artifi- 
cial digestion  experiments.  Biltong,  which  is  the  sun-dried  flesh  of  the  springbok, 
is  prepared  in  considerable  amounts  in  South  Africa  and  will  keep  in  good  condition 
for  a  long  time.  When  used  as  food  the  hard  strips  are  usually  scraped  or  grated. 
According  to  the  author  this  material  has  the  following  percentage  composition: 
Water  19.4,  protein  65.9,  fat  5.1,  glycogen  0.1,  sugar  0.1,  extractives  (by  difference) 
2.8,  and  ash  6.6.  As  shown  l)y  the  artificial  digestion  experiments,  biltong  was 
somewhat  less  soluble  than  dried  filjrin,  or  dried  rabbit  muscle.  It  was,  however, 
according  to  the  author,  quite  tliorouglily  digested. 

Effect  of  preserving  meat  by  covering  it  with  different  salts,  T.  Ktschel 
{Arrh.  Jlyg.,  43  {1902),  No.  2,  pp.  134-150). — Experimental  data  are  reported. 

The  estimation  of  the  fat  content  of  wheat  bread,  and  the  possibility  of 
determining  whether  bread  is  made  with  milk  or  water,  or  whether  it  con- 
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tains  added  fat,  J.  C.  Bernteop  {Ztfirhr.  Angeiv.Chem.,  15  {1902),  No.  6,  pp.  121-125, 
^gs^  <^Y — The  author  notes  that  according  to  earlier  investigators,  all  the  fat  present 
in  materials  from  which  bread  is  made  is  not  recovered  in  the  baked  products.  He 
reports  a  method  of  estimating  fat,  which  it  is  claimed  gives  more  satisfactory  results 
than  the  usual  method,  and  shows  that  all  the  fat  may  be  recovered.  The  method 
advocated  is  as  follows:  150  gm.  fresh  bread  (or  more  if  desired)  wdth  500  cc.  water 
and  100  cc.  strong  hydrochloric  acid  is  placed  in  a  suitable  flask  connected  with  an 
inverted  condenser  and  heated  over  a  free  flame  for  2  hours.  After  cooling,  the 
brown  liquid  w^hich  contains  the  undissolved  cellulose  and  fat  is  filtered,  the  residue 
washed  with  cold  water  mitil  an  acid  reaction  is  no  longer  observed,  dried  for  an 
hour  at  100  to  110°  C,  and  ground  in  a  mortar  with  a  little  ignited  sand.  The  pulver- 
ized material  and  the  filter  paper  from  which  it  was  removed  are  together  extracted 
with  petroleum  ether,  ether  or  carbon  tetra-chlorid  in  an  extraction  apparatus  of 
special  construction,  which  is  described.  In  a  test  reported,  the  flour  and  milk 
from  which  bread  was  made  together  contained  4.93  gm.  fat.  The  author  obtained 
from  dough  4.95  gm.  and  from  bread  baked  from  the  same  quantities  4.92  gm.  fat. 
A  sample  of  bread  made  from  flour  and  water  contained  theoretically  1.64  per  cent 
fat.  The  author  found  1.60  per  cent  fat  in  the  bread,  the  results  being  in  both  cases 
calculated  on  the  dry  matter  basis.  Other  tests  are  reported.  According  to  the 
author,  the  determination  of  the  Reichert-Meissl  number  of  the  bread  fat  furnishes 
a  means  of  determining  whether  the  bread  was  made  from  water,  whole  milk,  or 
skim  milk,  and  also  whether  it  contained  added  fat  other  than  milk  fat. 

Commercial  wheat  and  maize  starch,  O.  Saare  {Zfschr.  SpirUusind.,  24  {1901), 
pp.  502,  512,513;  ahs.  in  Zischr.  Ihdersuch.  Nahr.  u.  Genussmtl.,  5  {1902),  No.  A',  p. 
364-366). — The  chemical  composition  of  a  number  of  samples  of  wheat  and  maize 
starch  is  reported. 

The  composition  of  hard  wheats  and  the  constitution  of  hard-wheat  gluten, 
E.  Fleurent  {Cornpt.  Rend.  Acad.  Sex.  Paris,  133  {1901),  pp.  944-947;  ahs.  in  Chern. 
Centbl.,  1902,  I,  No.  3,  p.  214). — Samples  of  hard  wheat  from  Russia,  Africa,  and 
Canada  were  examined. 

Banana  meal,  H.  H.  Cousins  {Jour.  Jamaica  Ayr.  Soc,  6  {1902),  No.  7, p.  268). — 
An  analysis  of  l;anana  meal,  or  flour,  is  reported. 

Banana  flour  {Rev.  Hart.  [Pari.^'],  74  {1902),  No.  15,  p.  353). — An  analysis  of 
banana  flour  is  (juoted  and  its  nutritive  value  briefly  discussed. 

Cassava,  E.  Leuscher  {Ztschr.  Oeffentl.  Chem.,  8  {1902),  pp.  10-11;  Che  in.  CenthL, 
1902,  I,  No.  8,  p.  493;  abs.  in  Jour.  Soc.  Chem.  Ind.,  21  {1902),  No.  7,  ]>.  492). — Cassava 
flour  and  other  cassava  products  are  described  and  discussed. 

Composition  and  nutritive  value  of  certain  Colonial  vegetables,  A.  he 
Viij.ELE  {Ree.  Ayr.  Reunion,  8  {1902),  No.  1,  pp.  16-23).— The  composition  of  a 
number  of  vegetable  products  is  reported,  including  black  night  shade  {Solan nm 
nigrum)  i-hayote  {Sechium  edule) ,  taro  {Colocasia  escuknta),  squash  {Cucurhita  piepo), 
sea  blight  {Amaranlus  hlitum),  Chinese  mustard  {Sinapis  sinensis),  moringa  {Morinya 
pteryyosperma)  ,  and  2  sjiecies  of  cabbage  palm  {Areca  crinica  and  A.  alba). 

Some  unusual  food  plants,  Julia  D.  Chandler  {Amer.  Kitchen  Mag.,  17  {190:!), 
Nos.  2,  pp.  59-62;  3,  pp.  99-102). — Many  unusual  foods  of  vegetable  origin  are 
described  and  discussed. 

On  Hamana-natto,  a  kind  of  vegetable  cheese,  S.  Sawa  {Bui.  Col.  Ayr.  Imp. 
Univ.  Tokyo,  4  {1902),  pp.  419,  420).— The  composition  of  Hamana-natto,  a  sort  of 
vegetable  cheese  made  from  soy  beans,  is  reported,  as  well  as  data  obtained  in  a  bac- 
teriological examination  of  the  product. 

Concerning  the  Japanese  nori,  K.  Oshima  an  1  B.  Tollens  {Bei:  Deal.  Chem. 
GeseU.,34  {1901), pp.  1422-1424;  abs.  in  Zfschr.  Uvleisuh.  Nc^:?'  u.  Genussmil.,5  {1902), 
No.  8,  p.  369). — A  cliemical  examination  of  nori  (i  orpcvra  lac'mala),  one  of  the 
marine  algse  used  as  food  in  Japan,  is  reported. 
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The  composition  of  food  from  horse  chestnuts  (^sculus  hippocastanum ) ,  E. 

Laves  {J'lian)i.  Cndralhallc,  42  {1901),  pp.  333-S36;  abs.  in  Ztschr.  Untermch.  iVahr. 
v.  flcniiHxmtl.,  5  {1902),  No.  S,  p.  8(>9). — The  composition  is  reported  of  horse  chest- 
luits  after  extraction  with  ah'oliol. 

Chemistry  of  confectioners'  materials  and  processes,  W.  .lA(i()  {.lour.  Soc. 
Arts,  50  {1901),  No.  2562,  pp.  93-101;  50  {1902),  No.^.  2563,  pp.  106-115;  2564,  pp. 
118-128;  2.565,  pp.  134-142). — In  these  lectures,  which  were  delivered  before  the 
Society  of  Arts,  the  chemistry  of  the  materials  employed  by  confectioners  is  dis- 
cussed, as  well  as  the  chemistry  of  the  changes  such  materials  undergo  in  cooking 
and  related  topics. 

Sugar  in  the  diet  of  man,  L.  Grandeau  {Rev.  Gen.  Agron.  [Lourain],  11  {1902), 
No.  6,  pj).  316-322). — In  an  article  quoted  from  Bui.  Assoc.  Chim.  Sucr.  et.  Distill. 
the  value  of  sugar  as  a  source  of  energy  is  discussed. 

Diet  in  relation  to  age  and  activity.  Sir  Henry  Thompson  {London  <nul  New 
York:  Frederick  Warne  &  Co.,  1902,  pp.  134,  pi-  1)- — The  first  part  of  this  volume  is 
a  reprint  of  the  author's  earlier  work  on  the  subject;  the  second  part  contains  a 
detailed  discussion  of  the  diet  suited  to  persons  of  advanced  age.  The  author  l)elieves 
that  in  a  large  measure  each  person  must  learn  by  careful  observation  the  dietwdiich 
is  suited  to  his  individual  needs,  but  in  all  cases  recommends  extreme  moderation. 
He  believes  that  simple  foods  are  most  desirable  for  the  aged  and  that  animal  food 
should  be  eaten  in  great  moderation,  fish,  poultry,  and  game  being  preferable  to  meats. 

Dietaries  in  public  institutions,  W.  ( ).  Atwatek  (  U.  S.  Dept.  Agr.  Yearbook  1901, 
PJ).  393-408). — The  general  pr()l)hMii  of  feeding  la rg(;  groups  of  persons  under  more 
or  less  uniform  conditions  is  discussed  and  results  of  the  author's  dietary  investiga- 
tions in  the  New  York  State  hospitals  for  the  insane  are  quoted. 

The  physiology  of  nutrition,  H.  P.  Armsby  {Agr.  Ediicatiim,  4  {1901),  No.  2, 
pp.  33-35). — A  general  discussion. 

Food  and  energy,  II.  P.  Armsby  {Peunsylvauiu  State  Dept.  Agr.  ]t]>t.  1901,  [it.  1, 
pp.  670-679). — A  discussion  of  nutrition  from  the  standpoint  of  thei'uio  dynamics. 

Theory  and  practice  of  infant  feeding,  with  notes  on  development,  H.  D. 
Chapin  {New  York:  William  Wood  d:  Co.,  1902,  pp.  XII -r  326,  Jiejs.  57).— The  food 
requirements  of  infants  are  discussed,  as  well  as  the  charac^teristics  of  milk  and  other 
feeding  stuffs  suited  to  infants,  methods  of  feeding,  and  related  topics.  The  author 
states  that  special  attention  is  devoted  to  the  discussion  of  milk  in  relation  to  its 
influence  on  the  development  of  the  digestive  tract  of  the  young  animal.  In  dis- 
cussions of  milk  American  authorities  have  been  cited,  as  the  author  designs  his  work 
especially  for  American  readers.  It  is  worthy  of  note  that  the  author  has  made 
extended  use  of  the  investigations  and  publications  of  the  I".  S.  Department  of  Agri- 
culture and  the  agricultural  experiment  stations. 

The  feeding  of  infants,  J.  E.  Winters  {New  York:  E.  J'.  Dattoit.  &  Co.,  1901,  pp. 
]'J/I-\-  47) . — The  food  requirements  of  infants  is  discussed  and  directions  given  for 
modifying  milk  at  home. 

Concerning  temperature  regulation  in  newborn  infants,  E.  Babak  (Arcli. 
I'liysiol.  [Pfi'igerl,  89  {1902),  No.  3-4,  pp.  154-177). — Experiments  are  reported  in 
which  calorimetric  measurements  and  determinations  of  the  respiratory  quotient 
were  made.     A  bibliography  is  included. 

Second  annual  report  of  the  State  Food  Commissioner  of  Illinois  {Illinois 
state  Food  Com.  Rpt.  1901,  pp.  258,  Jigs.  8). — In  addition  to  the  usual  legal  and  statis- 
tical matter,  the  author  reports  analyses  ot  a  number  of  samples  of  cocoa  and  cocoa 
products,  milk,  honey,  sirup,  jams,  jellies,  vinegar,  etc. 

Sixteenth  annual  report  of  the  Ohio  Dairy  and  Food  Commissioner  ( Oliio 
State  Dairg  and  Food  Com.  J!j>t.  inoi,  pp.  129). — This  volume  contains  the  usual  legal 
and  statistical  matter. 
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Concentrated  feeding  stuffs,  L.  A.  Voorhees  and  J.  P.  Street  {New  Jersei/  Stas. 
Bui.  160,  pp.  79,  Jigs.  .?). — In  aci-ordance  witli  the  provinions  of  the  State  Feeding 
Stuffs  Law,  a  large  number  of  samples  of  feeding  stuffs  were  analyzed,  including 
(.-otton-seed  meal,  linseed  meal,  cocoanut  cake,  germ-oil  meal,  gluten  meal,  gluten 
feeds,  hominy  meal,  and  similar  corn  breakfast  food  by-products,  corn  bran  (or  sugar 
feed),  malt  sprouts,  dried  brewers'  grains,  dried  distillers'  grains,  mixed  feeds 
(including  cereal  breakfast  food  by-products),  rice  meal,  calf  meal,  ground  meat, 
poultry  feeds,  wheat  bran  (from  winter,  s])ring,  and  unclassified  Avheat),  wheat  feed, 
wheat  middlings,  brown  middlings,  feeding  flour,  buckwheat  bran,  buckwheat  feed, 
rye  bran,  rye  middlings,  rye  feed,  barley  feed,  corn  meal,  cob  meal,  ground  corn  and 
oats,  and  other  mixed  ground  grains,  flaxseed  meal,  wheat  bran  and  oil,  sugar-beet 
pul]),  and  nutrium  milk  powder. 

"Of  the  287  samples  which  were  guaranteed  and  of  which  an  examination  was 
made,  76  failed  in  their  promises,  60  of  these  being  deficient  in  protein.  Among  the 
249  samples  of  feeds  not  required  to  be  guaranteed,  14  were  found  to  be  contaminated 
or  adulterated  with  foreign  matter,  principally  offal  of  milling. 

"There  are  on  the  feed  market  a  considerable  number  of  very  inferior  feeds,  which 
consist  of  oat  hulls,  rice  hulls,  coffee  hulls,  etc.,  which  can  not  form  a  profitable  pur- 
chase at  any  price.  In  buying  feeds  to  supplement  his  home-grown  supply,  the 
dairyman's  aim  shcuid  bo  to  secure  digestible  and  palatable  protein  on  the  most 
reasonable  terms  and  in  the  mo.st  economical  forms.  Fully  half  of  the  different  and 
distinct  brands  of  feeds  [analyzed]  do  not  meet  his  requirements  in  this  respect." 

Descriptions  are  given  of  rice  hulls  and  coffee  hulls,  which  the  authors  state  are 
new  adulterants  in  the  feeding  stuffs  sold  in  New  Jersey. 

The  losses  in  the  fat  of  corn  meal  due  to  the  action  of  molds  were  studied.  On  the 
basSis  of  a  large  numl)er  of  analyses  the  fat  in  normal  corn  meal  was  found  to  average 
in  amount  47  per  cent  as  much  as  the  protein.  Samples  which  showed  under  the 
microscope  the  presence  of  Feriicilium  glaucum  had  lost  from  4.2  to  67.7  per  cent  of 
the  fat  which  should  have  been  present  if  the  meals  were  originally  of  normal  quality. 
To  determine  whether  the  growth  of  mold  was  the  real  cause  of  the  diminished  fat 
content,  samples  of  normal  corn  meal  of  known  composition  were  inoculated  with  P. 
glaucum  and  the  mold  allowed  to  grow"  for  9  days  at  an  average  of  71°  F.  under  differ- 
ent conditions  as  regards  moisture.  The  percentage  loss  of  fat  was  found  to  range 
from  1.85  to  12.24,  the  smallest  loss  being  found  in  the  sample  in  which  there  was 
10.7;!  per  cent  of  water  present  and  the  greatest  in  the  sample  having  the  largest 
amount  of  water,  viz,  36.24  per  cent.  In  other  words,  the  percentage  loss  of  fat 
increases  with  the  amount  of  moisture  ])resent.  Other  tests  are  very  briefly  reported, 
which  bear  out  tills  ojjinion. 

The  composition  of  the  commercial  feeding  stuffs  sold  in  Connecticut, 
E.  H.  Jenkins  et  al  ( Conneclicut  State  Sta.  Rpt.  1901,  pt.  4,  pp.  813-349)  .—During  the 
year  1901  a  number  of  feeding  stuffs  were  analyzed,  in  accordance  with  the  provi- 
sions of  the  State  law.  These  included  cotton-seed  meal,  linseed  meal  (old  and  new 
process),  bran,  middlings,  mixed  wheat  feeds,  corn  meal,  gluten  meal,  gluten  feeds, 
hominy  feeds,  rye  feed,  malt  sprouts,  buckwheat  shucks,  buckwheat  middlings,  com- 
mercial and  proprietary  feeds  (including  cereal  breakfast  food  by-product«),  animal 
meal,  beef  scrap  (and  similar  poultry  feeds),  and  several  condimental  and  medicinal 
feeds.  A  table  showing  the  weight  per  quart  of  a  numV)er  of  commercial  feeds  is 
also  given. 

Analysis  of  feed  stuffs  sold  in  Maryland,  H.  B.  McDonnell  {MaryJand  Agr. 
Col.  (Jiiiirt.,  UtOJ,  Ao.  Id,  pp.  7). — Analyses  are  reported  of  samples  of  cotton-seed 
meal,  linseed  meal,  gluten  meal  and  feed,  germ-oil  meal,  malt  sprouts,  dried  brewer's 
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grains,  wheat  middlings,  wlu-at  bran,  ground  oats,  corn  meal,  meat-and-bone  meal, 
and  meat  scrap. 

Modern  cattle  foods  and  cattle-food  controls,  W.  Fkear  (Pemm/lmnia  State 
Dept.  Agr.  Rpt.  1901,  j>l.  /,  ])j>.  flS4-689) .—The  benefits  of  regulating  the  sale  of  feed- 
ing stuffs  are  discussed,  as  well  as  some  of  the  laws  on  the  subject  which  have  been 
enacted  in  this  country  and  Europe. 

Forage  from  Russian  thistles  {Kansas  State  Bd,  Agr.  Quar.  Rpt.  I'JO^,  June, 
jip.  5-23). — Feeding  Knssian  thistles,  green  and  cured,  methods  of  curing  and  related 
topics  are  discussed  on  the  basis  of  information  received  in  answer  to  inquires  made 
by  the  State  board  of  agriculture.  The  general  conclusion  is  drawn  that  while 
Russian  thistles,  both  fresh  and  cured,  constitute  a  fairly  satisfactory  feed,  their 
growth  should  not  be  encouraged,  since  they  are  in  other  respects  troublesome  weeds. 

Nutritive  value  of  the  Russian  thistle,  E.  H.  S.  Bailey  and  C.  F.  Gustafson 
{Kansas  Slate  Bd.  Agr.  Quar.  Rpt.  1902,  June,  pp.  24-27). — Analyses  are  reported  of 
green  and  cured  Russian  thistles,  the  data  serving  as  a  basis  for  a  discussion  of  the 
nutritive  value  of  this  plant. 

Cattle  food  from  sugar  cane  in  the  West  Indies,  (j.  Sawtek  (  f ^.  ;S'.  Consular 
Rpts.,  69  {1902),  No.  263,  p.  562). — A  brief  note  on  a  cattle  feed  called  "molascuit," 
made  from  molasses  and  bagasse. 

Corn  as  a  stock  food,  H.  J.  Waters  {Missouri  State  Bd.  Agr.  Rpt.  1902,  pp.  142- 
181,  ph.  3,  Jig.  1). — The  feeding  value  of  corn  and  corn  products  is  discussed,  the 
results  of  numerous  investigations  carried  on  at  the  experiment  stations  in  different 
States  being  cited. 

Fenugreek  a  stock  food  {Farm  Students'  Rev.,  7  {1902),  No.  2,  p.  21). — The  feed- 
ing value  of  fenugreek,  Avhich  is  an  ingredient  of  many  condimental  feeds,  is  briefly 
discussed. 

Intensive  feeding  of  farm  animals  -with  fenugreek  seed,  Schlagdenuauf- 
FE.v  and  Reeb  {BuL  Agr.  Algiriccf  Tunisie.  8  (1002),  No  9,  pp.  225-227).  —Abstracted 
from  another  publication  (see  below). 

Fenugreek,  its  influence  on  general  nutrition,  Vj.  Reeb  {Monatsher.  (resell. 
FDrd.  Wiss.  Ackerb.  u.  Ki'mste,  Vnter-Elsass,  36  {1902),  No.  2,  pp.  62-64). — The  author 
notes  the  favorable  effects  which  follow  the  feeding  of  fenugreek  and  attributes  them 
to  the  lecithin  found  in  the  oil.  The  percentage  of  this  constituent  is  rather  high, 
being,  according  to  the  author,  l.?Sl  per  cent. 

Concerning  the  depression  digestibility  of  fodder  when  an  excessive 
amount  of  carbohydrates  is  fed,  E.  A.  Bogdaxov  {hv.  Moscinv  Selsk.  Khoz.  Inst. 
{Ann.  Li.-it.  Agron.  Moscou'],  7  {1902),  No.  3-4,  pp.  139-156).— From  an  extended 
review  of  the  literature  the  author  concludes  that  the  lowering  of  the  coefficient  of 
digestibility  oliserved  when  carbohydrates  are  added  to  a  ration  is  sometimes  real 
and  sometimes  apparent;  being  due  in  the  one  case  to  increased  undigested  residue, 
and  in  the  other  to  increased  metabolic  products  in  the  feces. — 1>.  fireman. 

Comparison  of  silage  and  shock  corn  for  wintering  calves  intended  for 
beef  production,  H.  W.  Mt.mford  {Illinois  Slu.  Bui.  73,  }>p.  269-282,  figs.  4)  .—With 
2  lots,  each  containing  2.5  grade  steers  8  months  old,  the  relative  merits  of  corn  silage 
and  shock  corn  were  tested,  these  materials  being  fed  ad  libitum  in  addition  to  an 
average  daily  ration  of  2  lbs.  of  oats  and  4.55  lbs.  mixed  hay  in  the  case  of  corn 
silage,  and  2  1V)S.  of  oats  and  4  lbs.  of  mixed  hay  in  the  case  of  the  shock  corn.  The 
average  amount  of  corn  silage  eaten  i)er  head  daily  was  26  lbs.,  the  average  amount 
of  shock  corn  13.22  lbs.  It  was  the  author's  purpose  to  feed  the  calves  a  mainte- 
nance ration  during  the  winter  of  such  a  character  that  they  would  }je  in  satisfactory 
condition  for  subsequent  fattening.  During  the  88  days  of  the  test  the  average  daily 
gain  per  head  of  the  lot  on  silage  was  1.68  and  on  shock  corn  1.42  lbs.,  the  dry 
matter  required  per  jiound  of  gain  being  6.52  and  8.57  lbs.  respectively. 

Ten  pigs  followed  the  steers  fed  shock  corn  for  70  days,  gaining  on  an  average  6.8 
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ll)s.  jHT  (lay;  the  number  was  then  increased  to  15  jiigs,  until  the  close  of  the  test. 
The  averajie  daily  ^'ain  of  the  lot  was  now  found  to  be  oidy  4.!)  lbs.,  showing  that 
the  innnber  of  pigs  was  too  large.  At  first  10  pigs  followed  the  steers  fed  corn  silage. 
They  did  not  uiake  satisfactory  gains  except  when  corn  was  fed  in  addition  to  the 
feed'  Avhich  they  Leathered.  Tlie  number  was  finally  dinnnished  until  oidy  1  was 
left.  The  author  believes  that  without  additional  feeding  1  or  possibly  2  pigs  uiight 
have  secured  feed  enough  to  make  good  gains,  and  calculates  that  during  the  test 
the  total  gains  made  by  the  pigs  following  the  lot  fed  silage  was  S7  1})S. 

Tne  author's  principal  conclusions  were  as  follows: 

In  the  feeding  of  5.33  acres  of  silage  to  calves  8.69  acres  of  crops  other  than  corn 
were  used.  In  the  feeding  of  5.33  acres  of  shock  corn  to  calves  5.68  acres  of  crops 
other  than  corn  were  used.  This  difference  may  or  may  not  be  found  unavoidal)le. 
It  reciuires  a  third  longer  time  to  feed  an  acre  of  corn  silage  than  an  acre  of  shock 
corn. 

So  far  as  the  cost  of  harvesting  and  feeding  crops  for  the  i)roduction  of  beef  is  con- 
cerned, in  the  net  profits  of  the  enterprise,  it  should  ])e  borne  in  mind  that  it  will 
probably  require  nearly  twice  as  great  an  expenditure  of  labor  and  capital  in  a  system 
of  silage  feeding  as  in  a  system  of  shock  corn  feeding.  The  silage-fed  steers  were  in 
much  better  thrift  and  flesh  at  the  end  of  the  experiment  than  were  the  shock-corn- 
fed  steers.  In  case  of  the  silage-fed  steers  97.69  per  cent  of  the  meat  produced  was  beef 
and  2.31  per  cent  pork.  In  case  of  the  shock-corn-fed  steers  8-1.22  per  cent  of  the 
meat  i)roduce<l  was  beef  and  15.78  per  cent  was  pork.  This  clearly  shows  that  pork 
production  is  an  important  factor  in  a  system  of  feeding  shock  corn  for  l)eef  produc- 
tion, while  it  may  be  entirely  eliminated  from  a  system  of  silage  feeding  for  beef 
production  practically  without  loss. 

"Under  conditions  comparable  with  those  jirevailing  in  this  experiment  one  steer 
would  })e  able  to  make  an  average  daily  gain  of  1.68  lbs.,  for  a  period  of  6  months 
on  .  .  .  0.31  of  an  acre  .  .  .  devoted  to  corn  for  silage,  0.23  of  an  acre  to  oats,  and 
0.2S  of  an  acre  to  hay.  One  steer  receiving  shock  corn,  oats,  and  hay  would  be  able 
to  make  an  average  daily  gain  of  1.42  lbs.  for  a  period  of  6  months  on  .  .  .  0.45  of 
an  acre  devoted  to  growing  the  corn,  0.23  of  an  acre  to  oats,  and  0.24  of  an  acre  to 
hay,  making  a  difference  of  0.26  of  a  pound  of  meat  per  day  per  steer  and  0.1  acre  of 
land  for  the  season,  both  Ijeing  in  favor  of  the  steers  receiving  their  corn  in  the  form 
of  silage  for  the  period  designated." 

Factors  in  beef  production,  F.  B.  ]\Iumford  (Missouri  Sta.  Circ.  of  Inforiuation 
l.^,l>p.  ^.^ J,  figs.  .')). — A  general  discussion  reprinted  from  the  Missouri  State  Board  of 
Agriculture  Bulletin,  1902,  April. 

Characteristics  of  the  prime  steer,  H.  AV.  Mumford  {Illinois  Stu.  Circ.  38,  pp. 
3). — Under  the  headings  of  form  and  quality  the  author  discusses  the  characteristics 
of  first-class  beef  steers. 

The  characteristics  of  stockers  and  feeders,  II.  W.  Mumford  {Illinois  Sta.  Oirc. 
48,  pp.  4). — The  author  enumerates  the  i)oints  which  characterize  steers  designed 
for  feeding  for  l)eef  of  prime  quality. 

A  scale  of  points  as  a  means  of  judging  cattle,  and  the  standard  of  the 
race  found  in  Limoneuse,  A.  Uonay  {Bui.  ('eydr  (V Etudes  A<jroa.  [Brmsds'\,  1902, 
No.  4,  j)p.  105-125). — The  author  discusses  judging  cattle  with  special  reference  to 
local  conditions 

Sheep  feeding  on  the  range;  lamb  feeding— second  trial,  F.  E.  Emery 
( Wyoming  Sta.  Bui.  51, ],p.  l:t-40,  ph.  2,  figs.  6) .—In  studying  the  possibility  of  profit- 
ably fattening  cull  shei'p  on  the  range  in  preference  to  selling  them  at  a  low  price, 
a  test  is  reported  whicii  included  at  the  beginning  2,843  ewes  having  broken  teeth  or 
spoiled  udders,  averaging  at  least  7  years,  autl  500  wethers  2  years  old  culled  from  a 
flock  of  over  9,000.  It  is  stated  that  these  sheej)  would  not  have  sold  for  over  |1,  or 
at  most  $1.25  per  head.     All  the  slieep  were  fed  for  80  days  on  an  average  of  1 .01  lbs. 
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corn  and  0.2  Ih.  oats  per  head  daily.  A  few  were  sold  to  local  l)utchers,  but  the 
f^reater  numlicr  were  sold  in  eastern  markets,  the  total  sum  received  being  equiva- 
lent to  !?1.4i»  per  head.  This  test,  according  to  the  antlidr,  indicates  that  it  is  more 
profitable  to  fatten  such  sheep  than  to  sell  them  for  a  low  i)rice. 

Continuing  earlier  work  (E.  S.  R.,  13,  p.  582),  the  author  tested  tlie  comparative 
merits  of  native  hay  and  alfalfa  hay  in  addition  to  corn,  with  2  lots  each  containing 
50  lambs.  At  the  beginning  of  the  trial  the  average  weight  of  the  lambs  fed  native 
hay  was  46.2  lbs.,  and  of  those  fed  alfalfa  hay,  45.8  lbs.  The  test  covered  70  days. 
During  that  period  the  average  daily  gain  per  head  was  0.221  lb.  for  the  lot  on  native 
hay,  and  0.34o  for  the  lot  on  alfalfa  hay.  Following  this  period  all  the  lambs  were 
fed  alfalfa  hay  with  corn,  and  were  sold  for  slaughtering  in  lots  of  25,  the  last  lot 
being  sold  some  5  months  after  the  beginning  of  the  trial.  The  average  daily  gain 
per  head  was  0.186  lb.  The  total  cost  of  feeding  the  lambs  was  estimated  at  $4.23 
per  head;  they  were  sold  for  5.21  cts.  per  pound.  The  author  states  in  effect  that 
up  to  the  conclusion  of  the  comparative  feeding  of  alfalfa  and  native  hay  there  was 
a  profit,  the  high  price  for  feed  being  balanced  l)y  the  high  price  the  lambs  were 
then  worth.  But  at  the  end  of  the  test,  although  the  land)s  continued  to  make  good 
suljstantial  gains,  there  was  a  heavy  loss,  aggregating  nearly  three  times  the  profit 
up  to  the  end  nf  the  comparative  period. 

Breeding'  experiments  with  sheep,  F.  B.  Mumford  {Missouri,  ,Sta.  Bui.  53,  pp. 
167-188,  Jigs.  7). — Cross-bred  ewes  were  bred  to  registered  Hampshire,  Shropshire, 
and  Delaine  Merino  rams,  and  records  kept  of  the  weight  of  the  lambs,  etc.  The 
principal  conclusions  follow:  The  birth  weight  of  lambs  is  largely  or  entirely  con- 
trolled by  the  mother,  those  weighing  most  at  birth  being  from  the  heaviest  ewes. 
Apparently  the  birth  weight  of  the  lambs  and  the  weight  of  the  ewes  are  closely 
related  and  vary  together.  Neither  the  breed  nor  the  size  of  the  rams  used  were 
determining  factors  in  fixing  the  birth  weight  of  the  lambs,  which  was  found  on  an 
average  to  be  7.7  lbs.  At  ])irtli  the  male  lambs  were  16  per  cent  heavier  than  the 
female  lambs,  the  former  averaging  8.10  lbs.  and  the  latter  6.98  lbs.  The  average  birth 
weight  of  twin  lambs  was  only  0.5  lb.  l^elow  the  general  average.  For  an  average 
period  of  7  weeks  after  birth  the  male  lambs  gained  4.01  lbs.  per  week  and  the  female 
lambs  3.97  lbs.  Lambs  having  the  heaviest  weight  at  birth  made  the  largest  weekly 
gains  during  the  7  weeks  covered  by  the  author's  observations.  Those  weighing  10 
lbs.  and  over  at  birth  gained  on  an  average  4.5  lbs.;  those  weighing  below  7  lbs.  at 
birth,  1.7  lbs.  The  average  milk  yield  of  ewes  is  recorded  as  Avell  as  their  feed 
requirements.  Lambs  fed  cows'  milk  from  a  bottle  in  11  weeks  gained  on  an  average 
3.09  lbs.  per  week;  those  fed  ewes'  milk  from  a  bottle,  4.11  lbs.;  and  those  nursing 
their  dams,  3.7  lbs.  According  to  the  author  the  lambs  receiving  ewes'  milk  developed 
a  fleece  with  a  more  almndant  yolk  and  of  a  more  uniform  color  than  the  laml)s  fed 
cows'  milk,  while  the  oiliness  of  the  fleece  of  the  lambs  fed  ewes'  milk  was  also 
thought  to  increase  more  rapidly. 

Mohair  and  mohair  manufactures,  G.  F.  Thompson  (  f7.  *S'.  JJejil.  Agr.  Ycctrhook 
1901,  pp.  371-284,  ph.  2,  fig.  1) . — Suggestions  for  improving  Angora  goats  as  mohair 
producers  are  given,  as  well  as  descriptions  of  some  of  the  manufatured  mohair 
fabrics.     The  use  of  the  skin  for  rugs,  etc.,  is  also  noted. 

Horse  feeding,  L.  A.  Merrill  {Vtali  SUt.  Bui.  77,  pp.  1J9-104,  figs.  9). — In  addi- 
tion to  reviewing  briefly  the  previous  work  on  horse  feeding  at  the  station  (E.  S.  K., 
6,  p.  751  ),  a  number  of  expei'iments  are  reported  on  the  value  of  aU'alfa  luiy  for 
horses,  as  compared  with  timothy  bay,  when  fed  with  grain  and  when  fed  alone. 
The  alleged  diuretic  properties  of  alfalfa  were  also  investigated,  as  well  as  the  amount 
of  water  consumed  on  different  rations,  and  the  comparative  merits  of  oats  and  a 
mixture  of  bran  and  shorts. 

In  the  first  ])eriod  of  the  first  test  reported  2  farm  work  horses  fed  a  ration  of  25 
lbs.  of  alfalfa  hav  and  10  lbs.  bran  and  shi:)rts  lost  4  lbs.  in  95  davs;  2  similar  horses 
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fed  tho  same  ration  except  that  timothy  hay  replaced  alfalfa,  lost  124  lbs.  The 
average  cost  of  the  2  rations  was  9.9  cts.  and  12.8  cts.  per  day.  The  rations  were 
then  reversed  for  56  days,  and  the  horses  fed  alfalfa  hay  gained  75  11  )s.  while  those 
fed  timothy  hay  lost  60  lbs. 

In  a  second  test  nnder  practically  the  same  experimental  conditions,  except  that 
the  grain  ration  was  larger,  averaging  a  little  over  12  lbs.  per  day,  the  2  horses  on 
alfalfa  hay  gained  55  lbs.  in  91  days  while  those  fed  the  timothy  hay  lost  41  lbs. 
When  the  rations  were  reversed  the  horses  on  alfalfa  hay  gained  65  lbs.  in  68  days, 
anil  those  on  timothy  hay  lost  100  lbs. 

The  rations  were  also  tested  for  39  days  with  2  driving  horses  used  for  light  work. 
In  addition  to  some  12  lbs.  of  grain  per  day,  1  horse  ate  8.3  lbs.  timothy  and  the 
other  16  lbs.  of  alfalfa  hay,  on  an  average.  On  the  former  ration  there  was  a  loss  of 
50  lbs.,  on  the  latter  a  gain  of  10  lbs. 

In  the  fourth  test  all  the  horses  previously  used  were  included,  and  also  2  addi- 
tional driving  horses  used  for  light  work.  The  work  horses  were  fed  15  lbs.  of  hay 
and  12  lbs.  of  oats  per  head  daily,  and  the  driving  horses  12  lbs.  of  hay  and  9  lbs.  of 
oats;  in  each  case  2  horses  were  fed  timothy  and  2  alfalfa  hay.  In  180  days  the 
horses  fed  timothy  lost  189  lbs.,  while  those  fed  alfalfa  made  a  total  gain  of  8  lbs. 

Using  2  of  the  work  horses  a  test  covering  60  days  was  made  in  which  the  rations 
were  reversed  every  10  days.  The  horses  were  fed  the  same  amount  of  hay  and 
grain,  yet  they  ate  253  lbs.  more  alfalfa  than  timothy  during  an  equal  number  of 
days,  which  also  "lirings  out  very  clearly  the  fact  that  individuality  is  an  important 
factor  in  feeding." 

In  all  of  these  tests  the  alfalfa  ration  was  the  cheaper.  The  author  notes  that 
generally  speaking  the  uneaten  residue,  i.  e.,  waste,  was  also  less  on  the  alfalfa 
ration. 

The  merits  of  alfalfa  hay  fed  without  grain  were  also  studied.  In  a  10-day  test  2 
work  horses  (idle  during  the  test),  weighing  nearly  1,400  lbs.  each,  practically  main- 
tained their  weight  on  an  average  daily  ration  of  19.8  lbs.  alfalfa  per  head.  The 
same  horses  fed  alfalfa  hay  without  grain  for  21  days  (working  9  hours  a  day)  con- 
sumed on  an  average  32.6  lbs.  alfalfa  hay  daily.  One  horse  lost  2  lbs.,  the  other  76 
lbs.  With  very  severe  work  40  lbs.  of  alfalfa  hay  was  not  an  adequate  ration, 
though  it  was  apparently  as  large  a  quantity  as  could  be  eaten.  It  was  noted  that  the 
team  was  not  as  lively  as  on  a  ration  of  hay  and  grain. 

The  author's  principal  conclusions  regarding  the  feeding  of  alfalfa  are  in  effect  as 
follows: 

In  comparing  alfalfa  and  timothy  as  roughage  for  horses,  the  results  of  the  tests, 
under  varying  conditions  of  work,  show  that  it  is  not  as  difficult  to  maintain  the 
weights  of  horses  when  fed  alfalfa  as  when  fed  timothy.  With  timothy  at  $6  and 
alfalfa  at  $4  per  ton  the  cost  of  maintenance  was  greater  in  every  case,  except  one,  on 
timothy  than  on  alfalfa.  The  appearance  of  the  horses  in  every  comparison  of  alfalfa 
and  timothy  was  in  favor  of  the  alfalfa-fed  horse.  When  alfalfa  and  timothy  were 
fed  ad  Hbitiun  much  greater  quantities  of  alfalfa  were  consimied. 

No  ill  results  were  noted  on  the  health  of  the  horses  by  long-continued  alfalfa 
feeding.  Attacks  of  colic  and  other  digestive  disorders  can  be  prevented  by  a  judi- 
cious system  of  feeding.  The  amount  of  hay  fed  on  mo.st  Utah  farms  could  be 
reduced  at  least  one-half.  It  may  be  economical  to  reduce  the  amount  of  hay  and 
increase  the  amount  of  grain  fed  to  horses. 

Twenty  pounds  of  alfalfa  per  day  proved  sufficient  to  maintain  the  weights  of 
horses  weighing  nearly  1,400  lbs.  when  at  rest.  When  at  heavy  work,  32.62  lbs.  of 
alfalfa  per  day  was  barely  sufficient  to  maintain  the  weights  of  the  same  horses. 

The  author  discusses  the  amount  of  feed  required  by  horses,  and  emphasizes  the 
fact  that  rations  often  fed  are  too  large.  In  the  experiment  reported. above,  in  which 
horses  weighing  1,400  lbs.  practically  maintained  their  weight  on  a  daily  ration  of  15 
lbs.  of  tiuK.thy  hay  and  12  lbs.  of  oats,  it  was  calculated  that  the  ration  furnished  in 
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digestible  nutrients  1.72  lbs.  protein,  0.667  lb.  fat,  10.5  lbs.  carbohydrates,  the  nutri- 
tive ratio  being  1:7.  Similar  values  for  the  ration  made  up  of  15  lbs.  alfalfa  hay  and 
12  lbs.  of  oats  were  protein  0.299  lb.,  fat  0.519  11).,  aii<l  carbohydrates  10.93  lbs., 
the  nutritive  ratio  being  1:4.4.  As  noted  l)y  the  author,  these  values  are  considera- 
bly below  the  amounts  called  for  by  AVolff's  standard  for  a  horse  doing  heavy  work. 

The  diuretic  effect  of  alfalfa  hay  was  studied  with  2  horses  in  a  test  covering  60 
days.  Each  horse  was  fed  15  lbs.  of  oats;  in  addition  one  was  given  25  ll)s.  of  alfalfa 
hay,  the  other  a  like  amount  of  timothy.  The  rations  were  reversed  every  10  days. 
The  attempt  was  made  to  collect  all  the  urine,  and  the  results  include  only  the  days 
on  which  this  was  successfully  accomplished.  On  the  timothy  ration  the  average 
amount  of  water  consumed  per  horse  was  81.92  ll)s.  per  day,  the  average  daily 
excretion  of  urine  10.4  lbs.  Corresiwinding  values  for  the  alfalfa  ration  were  90.76 
lbs.  and  27. 26  lbs.  This  confirms  the  fact  ( )b.served  at  the  station  that  alfalfa  increases 
the  amount  of  urine.  The  test  was  discussed  with  especial  reference  to  the  effect  of 
early,  medium,  and  late  cut  first  crop  alfalfa.  It  appeared,  according  to  the  author, 
that  the  early  cut  alfalfa  hay  caused  the  greatest  excretion  of  urine  and  the  late  cut 
alfalfa  the  least,  although  the  consumption  of  water  did  not  vary  in  the  same  way. 
The  greater  consumption  of  water  when  horses  are  fed  alfalfa  resulted  in  a  greater 
elimination  by  the  kidneys,  "but  we  have  no  evidence  that  this  greater  elimination 
is  in  any  way  detrimental  to  the  health  of  horses."  That  the  amount  of  water  in 
the  feeding  stuffs  did  not  cause  the  increased  amount  of  urine  is  shown  by  the  fact 
that  the  timothy  hay  contained  10.7  per  cent  and  the  alfalfa  hay  from  9.64  to  10.53 
per  cent.  The  specific  gravity  of  the  urine  on  the  alfalfa  ration  was  greater  than 
that  on  the  timothy  ration,  as  was  also  the  nitrogen  excreted.  The  author  calculates 
the  balance  of  income  and  outgo  of  nitrogen,  i.  e.,  the  metabolism  of  this  element. 

Considering  the  tests  as  a  whole  the  author  discusses  the  comparative  value  of  oats 
and  a  mixture  of  bran  and  shorts.  In  his  opinion  "it  is  evident,  from  a  study  of  the 
experiments  during  4  periods  of  which  bran  and  shorts  were  used  and  during  1  when 
oats  made  up  the  grain  ration,  that  bran  and  shorts  may  be  substituted  for  the  oats 
whenever  the  horses  are  fed  alfalfa  or  timothy." 

WTiat  is  a  maintenance  ration  for  a  horse  ?  F.  E.  Emeky  (  Wijoming  Sta.  Itpt.  1902, 
pp.  26-31). — A  feeding  test  made  with  4  farm  horses  required  to  perform  light  work 
showed  that  they  maintained  their  weight  on  an  average  daily  ration  of  13.5  lbs. 
good  alfalfa  hay.  The  horses  were  allowed  free  access  to  water  and  a  pile  of  oat 
straw,  but  were  fed  no  grain.  The  amount  of  straw  eaten  was  not  recorded.  In  a 
second  test  made  with  2  horses  it  was  found  that  weight  was  maintained  on  an  aver- 
age daily  ration  of  13.75  lbs.  alfalfa  hay  and  2.25  lbs.  oat  straw  per  1,000  lbs.  live 
weight.  It  was  calculated  that  this  ration  would  furnish  1.85  lbs.  protein,  0.14  lb. 
fat,  and  6.27  lbs.  nitrogen-free  extract,  the  nutritive  ratio  1)eing  1:3.5.  As  pointed 
out,  this  ration  furnishes  more  protein  and  less  carbohydrates  and  fat,  and  has  a 
narrower  nutritive  ratio,  than  is  called  for  by  Wolff's  standard. 

Maintenance  ration  for  driving  horse,  F.  E.  Emery  (  Wyoming Sta.  lipt.  1902,  pp. 
41,  42). — In  a  test  made  with  a  driving  horse  required  to-  perform  a  moderate 
amount  of  work  it  was  found  that  his  weight — 1,100  to  1,200  lbs. — was  maintained  on 
a  ration  of  21.25  lbs.  alfalfa  hay  and  3.4  lbs.  oat  straw,  or  17.71  and  2.83  lbs.,  respec- 
tively, per  1,000  lbs.  live  weight.  In  this  test  the  horse  was  driven  daily  some  6 
miles  at  a  pace  which  it  is  stated  was  well  up  to  the  limit  of  his  road  gait.  The 
author  calculates  that  this  ration  will  furnish  2.38  lbs.  protein,  1.8  lbs.  fat,  and  8.22 
lbs.  carbohydrates  per  1,000  lbs.  live  weight,  the  nutritive  ratio  being  1:3.6.  It  is 
noted  l)y  the  author  that  the  amount  of  protein  is  greater,  the  amount  of  fat  and 
carbohydrates  less,  and  the  nutritive  ratio  narrower,  than  is  called  for  by  "Wolff's 
standard  for  a  horse  at  light  work. 

The  breakage  of  eggs,  H.  Faber  (  Ugesh:  Landm.,  47  {1902),  No.  14,  pp-  161- 
164). — Investigations  showed  that  the  relative  breakage  in  different  months  of  Danish 
shipped  to  the  English  market,  on  the  l)asis  of  an  average  breakage  of  a  hun- 
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dred,  was  as  follows:  January,  85;  February,  128;  March,  116;  April,  75;  May,  73; 
June,  101;  July,  lOH;  August,  127;  September,  110;  October,  104;  NovemVjer,  SS; 
and  December,  «7.  The  deductions  were  drawn  from  the  examination  of  many  thou- 
sands of  boxes.  The  author  also  found  that  large  eggs  l)roke  more  easily  than  small 
ones.  He  recommends  supplying  poultry  liberally  with  lime  throughout  the  year, 
grading  the  eggs  before  packing,  and  carefully  packing,  since  the  loss  due  to  breakage 
considerably  exceeds  the  additional  cost  of  packing  material. — f.  w.  woll. 

Eggs  of  hens  fed  meat,  E.  Thierry  {Jour.  Agr.  Prat.,  n.  ser.,  3  {1902),  No.  10, p. 
319). — A  comparative  study  showed  that  hens  fed  flesh  produced  more  and  heavier 
eggs  than  those  fed  grain. 
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Alfalfa  r.  wheat  bran  for  milch  cows,  F.  E.  Emery  (  Wyoming  Sta.  Rpt.  1902, 
pp.  39,  40).— Oim  cow  was  fed  a  ration  containing  8  lbs.  of  wheat  bran  in  addition 
to  native  hay  for  2  periods  of  10  days  each,  and  a  ration  containing  3  lbs.  of 
wheat  bran  in  addition  to  alfalfa  hay  in  the  morning  and  native  hay  in  the  evening 
for  an  intervening  period  of  10  days.  The  hay  was  fed  ad  libitum.  The  ration  con- 
taining alfalfa  gave  the  lowest  yield,  but  was  the  most  economical. 

The  flat  pea  (Lathyrus  sylvestris),  its  culture  and  feeding  value  for  milch 
cows,  G.  Andra  {Landw.  Jarh.,  31  {1902),  No.  1,  pp.  55-80) . — The  culture  and  feed- 
ing value  of  the  flat  pea  are  discussed  at  some  length  and  feeding  experiments  are 
reported.  In  rations  having  practically  the  same  composition  flat-pea  hay  was  com- 
pared with  clover  hay.  The  experiment  included  8  cows  and  lasted  nearly  3 
months.  The  results  showed  no  variation  in  the  composition  of  the  milk,  as  regards 
total  solids  and  fat,  due  to  a  change  of  rations.  On  the  fiat-pea  ration,  however,  the 
average  daily  yield  was  decreased  to  the  extent  of  510  gm.  of  milk  and  18.9  gm.  of 
fat  per  cow.  The  live  weight  of  the  cows  increased  uniformly  throughout  the 
experiment. 

Individual  difi'erences  in  the  value  of  dairy  cow^s,  W.  J.  Eraser  {Illinois  Sta. 
Cire.  50,  pp.  S\  tigx.  ^).— An  extract  from  Bulletin  66  of  the  station  (E.  S.  R.,  13, 
p.  .883). 

The  production  of  milk  and  butter,  L.  Malpeaux  ( Compt.  Rend.  Cong.  Soc. 
Alinient.  Hat.  Bet.,  6  {1902) ,  p>p.  2>'>-50). — This  has  been  noted  from  another  source 
(E.  S.  R.,  13,  p.  883). 

The  use  of  milking  machines  in  dairying,  F.  Bordas  and  S.  de  Raczkowski 
{Compt.  Rend.  Arad.  Sci.  Pari.'<,  l.io  {1902),  No.  S,  pp.  371,  ^7^).— Milk  drawn  by 
hand  contained  a  much  smaller  imm])er  of  Itacteria  and  remained  sweet  for  a  longer 
period. 

The  composition  of  milk,  H.  1).  Richmond  {AnalgM,  27  [1902),  No.  317,  pp. 
240-243)  .—The  average  composition  of  13,936  samples  of  milk  analyzed  during  1901 
was  as  follows:  Specific  gravity,  1.0321;  total  solids,  12.63  per  cent;  fat  3.72  per  cent, 
and  solids-not-fat,  8.91  i)er  cent.  The  evening's  milk  contained  on  an  average  0.38 
per  cent  more  fat  than  the  morning's  milk.  The  lowest  fat  content  occurred  during 
May  and  June  and  the  liighest  during  November  and  December. 

Studies  <jf  the  proteids  of  milk  led  the  author  to  conclude  that  casein  and  albumin 
are  not  decomposition  products  of  one  albuminoid  existing  in  milk,  and  that  casein 
is  an  acid  having  a  strength  greater  than  carbonic  acid  or  boric  acid,  less  than  organic 
acids  such  as  acetic  and  lactic,  and  the  same  as  the  second  hydroxyl  of  phosphoric 
acid. 

Analyses  of  4  samples  of  human  milk  are  reported.  The  sugar  in  human  milk, 
according  to  the  author,  differs  from  lactose  as  regards  jiolarization  and  reducing 
power. 
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The  composition  of  colostrum,  W.  F.  Suthekst  (Clieui.  Neivs,  86  {1902),  No. 
:?JJ.)',  jiji.  1,  ..',  (Igiii.  1). — Colostrum  was  obtained  from  a  Shorthorn  cow  twice  a  day 
for  10  days,  and  analyzed,  the  data  l)eing  given  in  detail.  Tlie  percentages  of  the 
different  constituents  for  the  first  and  last  inilkings,  respectively,  "were  as  follows: 
Total  solids,  22.878  and  16.058;  asli,  1.034  and  0.814;  fat,  2. 302  and 4. 796;  lactose,  2.742 
and  4.874;  total  albuminoids,  12.236  and  3.242;  casein,  4.858  and  2.250;  globulin,  5.321 
and  0.198,  and  albumin,  1.454  and  0.562.  The  specific  gravity  decreased  from  1.068 
to  1.030.  The  percentage  of  globulin  decreased  very  rapidly  for  the  fir.«t  3  inilkings 
and  then  remained  practically  constant.  All  the  other  constituents  increased  or 
decreased  gradually,  c(jnilibrium  ])eing  reached  at  about  the  ninth  milking. 

Variation  in  the  phosphoric  acid  in  milk  during  lactation,  F.  Bokuas  and 
S.  DE  Raczkoavski  {C'ompt.  Rend.  Acad.  Sri.  Paris,  135  {1902),  No.  5,  pp.  302,  303). — 
Analyses  of  the  milk  of  7  cows  in  different  stages  of  lactation  showed  a  maximum 
content  of  phosphoric  acid  and  lecithin  at  the  beginning  of  lactation  and  a  gradual 
decrease  during  the  remainder  of  the  period. 

The  hygiene  of  milk,  W.  Stieger  {Die  Hygiene  der  Mitcli.  Leipzig:  M.  Ileinsius 
Nachfolger,  1902,  pp.  VIII  +  244,  p'x-  15,  figs,  i^,?).— This  treats  in  a  general  way  of 
the  production,  handling,  and  preservation  of  milk  and  its  products  under  hygienic 
conditions.  INIethods  of  testing  are  described  and  the  feeding  of  infants  is  considered 
at  some  length. 

The  care  and  handling  of  milk,  0.  F.  Hunziker  {New  York  Cornell  Sta.  Bui.  203, 
pp.  18,  figs.  2,  dgiii.  1). — Tlie  author  discusses  the  source  of  bacteria  in  milk  and  the 
means  of  infection;  straining,  cooling,  and  aerating  milk;  pasteurization  and  sterili- 
zation; and  storage  and  transportation.  A  strainer  consisting  of  a  wire  gauze  and  4 
layers  of  cheese  cloth  has  been  found  the  most  practical  and  efficient  at  the  station. 
Milk  kept  at  50°  F.  remained  practically  unchanged  for  several  days,  while  milk 
kept  at  98,  80,  70,  and  60°  curdled  at  the  end  of  27,  30,  48,  and  72  hours,  respec- 
tively. Many  practical  suggestions  are  made  throughout  the  bulletin,  which  is 
popular  in  character. 

Aeration  of  milk,  C.  E.  Marshall  {Michigan  Sta.  Spec.  Bid.  16,  pp.  58). — This 
is  a  detailed  account  of  studies  of  the  effect  of  aeration,  considered  apart  from 
cooling,  upon  the  condition  and  germ  content  of  milk.  Analjses  were  made  of  the 
gases  in  milk  before,  during,  and  after  aeration.  Experiments  were  conducted  to 
determine  the  influence  of  bacteria  and  antiseptics  upon  the  interchange  of  gases 
between  milk  and  air.  The  effect  of  different  percentages  of  carbon  dioxid  upon 
the  development  of  bacteria  was  studied  and  many  other  experiments  were  per- 
formed. The  gas  content  of  the  milk  was  found  to  (;ontain  on  an  average  81.5  per 
cent  of  carbon  dioxid  and  2.42  per  cent  of  oxygen.  Aeration  reduced  the  percentage 
of  carlion  dioxid  to  about  35  and  increased  the  oxygen  content  to  about  20  per  cent. 
The  presence  of  carlxm  dioxid  in  quantities  exceeding  33  per  cent  was  found  to 
restrain  or  prevent  bacterial  growth.     The  author  draws  the  following  conclusions: 

"Milk  undergoes  aeration  when  exposed  to  air  from  the  time  it  leaves  the  milk 
duct  of  the  cow  until  it  is  consumed  or  made  into  milk  products. 

"This  aeration  is  demonstrated  by  the  reduction  in  the  amount  of  carlum  dioxid 
and  the  increase  in  the  amount  of  oxygen. 

"  It  has  been  shown  that  aerating  methods  which  increase  the  surface  <>f  the  milk 
exposed  facilitate  aeration  greatly. 

"Below  a  certain  percentage  the  elimination  of  carbon  dioxid  becomes  very 
difficult. 

"By  this  interchange  of  gases  between  air  and  milk  there  is  a  great  oi)portunity 
offered  for  the  absorption  of  noxious  gases  by  the  milk,  unless  the  interchange  takes 
place  in  absolutely  pure  air. 

"Agitation  of  milk  favors  the  interchange  of  gases,  ])ecause  of  the  increasetl  surface 
exposure. 
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"Odors  and  tuint.s  reHulting  from  aromatic  foods,  i)hysiological  processes,  and 
disease  ]>r()cesses  may  l)e  greatly  reduced  permanently. 

"Odors  and  taints  resulting  from  bacterial  fermentations  may  lie  greatly  reduced, 
but  they  will  return  upon  the  further  develo])ment  of  bacteria. 

"The  oxidation  of  milk  is  a  slow  process  in  the  presence  of  antiseptics. 

"  Where  the  oxygen  disappears  rapidly  and  carbon  dioxid  is  formed  in  a  contined 
air  space  over  milk,  this  change  is  evidently  due  to  bacterial  activities. 

"Closing  milk  cans  from  the  air  consequently  reduces  the  amount  of  oxygen 
supply,  therefore  must  change  the  conditions  of  germ  life. 

"Aeration  does  not  change  the  germicidal  action  of  milk. 

"Aeration  does  not  reduce  the  number  of  bacteria. 

"  Directly  contined  milk  does  not  ferment  more  readily  than  aerated  milk. 

"Aeration  does  influence  the  amount  of  oxygen  supply  to  the  bacteria  present.   .  .  . 

"The  fermentations  of  milk  are  therefore  influenced  l)y  aeration,  favoring  the 
production  of  nontoxic  substances." 

Aeration  of  milk,  C.  E.  Marshall  {Mlcliigan  Sta.  BuL  SOI,  pp.  2 U-2 16). —This  is 
a  popular  summary  of  the  above,  suggestions  as  to  the  manner  of  conducting  aeration 
being  given  substantially  as  follows:  Aeration  should  be  conducted  at  l^ody  tempera- 
ture and  carried  out  slowly  over  the  most  extensive  surface  possible.  It  should  take 
place  only  in  a  pure  atmosphere  and  immediately  after  milking,  and  should  precede 
cooling.  Aeration  and  cooling  conducted  simultaneously  can  not  yield  the  most 
satisfat'tory  results. 

Standard  milk  and  cream,  W.  J.  Fraser  {Illinois  Sta.  Bui.  74,  pp-  283-296,  pis. 
2;  Cin:  51,  pp.  12,  pis.  2). — The  food  value  of  milk  and  selling  milk  on  the  basis  of 
composition  are  briefly  discussed.  The  term  "standard"  is  applied  to  milk  or  cream 
in  which  the  fat  has  been  brought  to  a  certain  percentage  by  the  addition  or  removal 
of  fat  or  skim  milk.  The  author  considers  that  a  law  requiring  the  standardization 
of  milk  and  cream  sold  for  direct  consumption  would  result  in  justice  to  both  seller 
and  buyer,  and  argues  for  the  adoption  of  such  a  system. 

Standardization  of  milk  and  cream,  O.  Erf  {Illinois  Sta.  Bui.  75,  pp.  297-309). — 
Detailed  directions  are  given  for  standardizing  milk,  which  is  defined  as  bringing  the 
content  of  l^utter  fat  to  a  given  ])ercentage,  regardless  of  the  quality  of  the  milk  as 
produced  by  the  cow.  The  necessary  steps  are  the  determination  of  fat  by  the  Bab- 
cock  method  and  the  addition  or  removal  of  cream  as  may  be  necessary  for  this  pur- 
pose. Skim  milk  may,  of  course,  be  used  instead  of  cream.  The  same  methods 
apply  to  the  standardization  of  cream. 

TJse  of  hydrogen  peroxid  for  the  preservation  of  milk,  J.  Huwart  {Rev.  Gen. 
Luit,  1  {1902),  Xu.  8,  p)p.  180-183). — The  pasteurization  of  milk  immediately  after 
the  addition  of  hydrogen  peroxid  removed  about  two-thirds  of  this  antiseptic,  and 
pasteurization  at  the  end  of  18  hours  removed  all  traces.  The  estimation  of  hydrogen 
peroxid  in  milk  by  the  liberation  and  determination  of  iodin  gave  satisfactory  results. 

Hydrogen  peroxid  for  preserving  milk,  R.  Leze  {.Tour.  Agr.  Prat.,  n.  set.,  4 
{1902),  No.  34,  p.  240). — The  advantages  of  this  preservative  are  pointed  out,  but 
its  practical  use  in  the  preservation  of  milk  is  considered  doubtful. 

The  acidity  of  milk:  Its  accurate  and  rapid  determination,  origin,  varia- 
tion under  different  influences,  and  importance,  P.  Dornic  {Rer.  Gen.  Lait,  1 
{1902),  Nos.  10,  pp.  217-224;  11,  pp.  241-249;  12,  pp.  268-277;  13,  pp.  298-303;  14, 
pp.  319-324). 

Composition  of  separator  slime,  C.  Barthel  {Rev.  Gen.  Lait,  1  {1902),  No.  9, 
pp.  19.3-196) . — The  average  of  analyses  made  by  the  author  is  as  follows:  Water  67.50, 
ca.sein  12.56,  cellular  matter  1.3.28,  nonnitrogenous  organic  matter  3.99,  and  ash  2.67 
per  cent. 

Study  of  rapid  and  slow  creaming  milks,  M.  Henseval  {Rev.  Gen.  Lait,  1 
{Hxi.'),  No.  n;,  J,/,.  :mG-373,  ficjx.  2;  Bui.  A<jr.  [Brussels'],  18  {1902),  No.  2,  pp. 
256-263,  figs.  2).— A.  (comparative  study  was  made  of  2  types  of  milk,  one  showing 
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a  rapid  and  one  a  slow  rising  of  the  cream.  The  fat  globules  were  measured  and  the 
milk  and  butter  analyzed  as  a  l)asis  for  further  study.  As  regards  composition  the 
2  types  of  milk  were  normal.  The  rapid  creaming  milk  showed  the  presence  of 
numerous  large  fat  globules,  often  in  clumps,  while  in  the  other  type  the  grouping 
of  globules  was  rare,  and  the  larger  ones  were  more  or  less  irregular  in  outline. 
Centrifugal  separation  of  the  slow  creaming  milk  was  less  complete. 

The  influence  of  creaming-  on  the  distribution  of  the  principal  constituents 
of  milk,  F.  BoRDAS  and  8.  de  Kaczkowski  {('ompl.  Jicnd.  Aatd.  Sci.  Paris,  135  {1902), 
No.  7,  pp.  354,  355). — ^This  study  was  made  with  ]«irticular  reference  to  [)hosi)h()ric 
acid  and  lecithin.  From  3,200  cc.  of  whole  milk  submitted  to  i-entrifugal  separation 
2,800  cc.  of  skim  milk  and  370  cc.  of  cream  were  obtained.  The  whole  milk,  skim 
milk,  and  cream  contained,  respectively,  0.176,  0.184,  and  0.096  per  cent  of  total  phos- 
phoric acid  and  0.058,  0.018,  and  0.334  per  cent  of  lecithin,  showing  that  about  69 
per  cent  of  the  lecithin  was  removed  with  the  cream. 

Study  of  pasteurization  of  cream  in  dairying,  L.  Marcas  and  M.  ITenseval 
{Rev.  dm.  Lait,  1  {1902),  Nos.  17,  pp.  387-S95;  IS,  pp.  413-423).— Threa  series  of 
experiments  are  reported  in  detail  in  which  Initter  was  made  under  similar  conditions 
from  cream  pasteurized  at  temperatures  ranging  from  70  to  90°  C.  Pasteurization 
increased  slightly  the  yield  of  butter  in  all  cases,  though  the  difference  was  too  small 
to  be  considered  of  practical  imi)ortance.  The  butter  from  pasteurized  cream  had  a 
higher  water  content,  which  accounted  for  the  increase  in  yield.  As  judged  by  2 
experts,  the  pasteurized  butter  was  superior  in  quality. 

The  influence  of  food  on  the  quantity  of  volatile  fatty  acids  in  butter,  H. 
Weigmann  and  O.  Henzold  {Rev.  Gen.  Lad,  1  {1902),  Xus.  7,  pp.  14-5-149;  8,  pp.  173- 
180;  9,  pp.  196-202). — Four  series  of  experiments  are  reported.  Different  rations 
were  found  to  influence  the  content  of  volatile  fatty  acids  in  butter.  When  this 
influence  was  unfavorable  it  was  apparent,  usually,  immediately  following  a  change 
of  rations  rather  than  after  several  days;  but  when  favorable  the  increase  in  the  con- 
tent of  volatile  fatty  acids  followed  slowly.  The  cause  of  this  variation  is  attributed 
to  the  nature  of  the  food  rather  than  to  a  change  in  nutrition,  although  in  certain 
cases  a  change  of  rations  in  itself  appears  to  exert  a  similar  influence. 

Fluorids  as  butter  preservatives,  with  observations  on  their  influence  on 
artificial  digestion,  O.  and  C.  W.  Hehnek  {Analyst,  27  {1902),  No.  815,  pp.  173- 
179). — The  presence  of  fluorids  was  detected  in  20  samples  of  French  butter,  the 
amount  present  being  estimated  at  from  1  to  4  grains  of  sodium  fluorid  per  pound  of 
butter.  In  artificial-digestion  experiments  the  presence  of  0.04  per  cent  of  sodium 
fluorid  or  its  equivalent  in  ammonium  fluorid  inhibited  the  action  of  ptyalin  and 
pepsin  and  to  a  less  extent  that  of  diastase.  The  action  of  rennet  was  prevented 
when  fluorids  were  added  in  excess  of  the  amount  precipitable  by  the  calcium  salts 
in  the  milk. 

The  Institute  of  Butter  Control  in  Friesland,  M.  Beau  {Jour.  Agr.  Prat.,  n. 
ser.,  4  {1902),  No.  39,  pp.  4O8-411). — A  summarized  account  is  given  of  the  results  of 
the  examination  of  butter  in  Friesland  from  i\Iay,  1901,  to  April,  1902.  During  the 
year  1,341  samples  of  butter  were  analyzed.  The  average  Reichert-Wollny  number 
was  28.69,  corresponding  to  a  percentage  of  volatile  fatty  acids  of  5.71.  During  the 
summer  months,  however,  44  per  cent  of  the  samples  showed  a  Reichert-Wollny 
number  less  than  27.63,  which  corresponds  to  the  standard  of  5.5  per  cent  for  volatile 
fatty  acids.  During  the  winter  months  29  per  cent  of  the  samples  were  below  this 
standard. 

Characteristics  of  butter  from  human  milk,  Sauvaitre  {Abs.  in  Ann.  Chim. 
Analyt.,  7  {1902),  No.  4,  pp.  143-145). — In  general  the  physical  and  chemical  prop- 
erties of  butter  from  human  milk  corresponded  closely  to  those  of  butter  from  cow's 
milk.     In  human  butter,  however,  the  Reichert  number  was  only  15.8. 

Estimation  of  the  quantity  of  casein  precipitable  by  rennet,  L.  Lindet  {Rev. 
Gen.  Lait,  1  {1902),  No.  12,  pp.  ;?65-i'65).— From  determinations  of  the  specific  gravity 
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ami  l:it  cniili'iit  of  the  milk,  the  S])ecific  gravity  of  the  milk  leas  the  fat  is  calculated, 
a  formula  ami  a  table  being  given  for  this  purpose.  A  sample  of  milk  is  curdled  with 
rennet  imder  the  ordinary  conditions  of.  cheese  making  and  the  specific  gravity  of  the 
whey  is  determined.  A  lactometer  graduated  from  1,025  to  1,035  is  used,  each  differ- 
ence of  1  between  the  reading  for  the  whey  and  the  calculated  reading  for  the  skim 
milk  being  estimated  as  equivalent  to  3.5  gm.  of  casein  per  liter  of  milk  coagulable 
l)y  rennet. 

Influence  of  low  temperatures  on  the  ripening-  of  cheese,  PI  von  Freuden- 
REU'H  {llec.  Gm.  Lait,  1  {190J),  No.  £1,  pp.  4Sl-4So).— Four  Emmenthaler  cheeses 
were  each  made  from  15  liters  of  milk,  artificial  rennet  being  used.  Cheeses  1  and  2 
were  inoculated  with  liciuefying  micrococci  and  lactic  acid  bacteria,  while  cheeses 
3  and  4  were  made  without  the  addition  of  cultures.  Cheeses  1  and  3  were  placed 
at  once  in  cold  storage.  Cheeses  2  and  4  were  kept  at  about  20°  C.  for  24  hours  and 
then  placed  in  cold  storage.  After  remaining  for  5  months  at  temperatures  below 
10°  the  4  cheeses  were  subjected  to  chemical  and  bacteriological  examinations.  In 
percentages  of  total  nitrogen  the  4  cheeses,  in  numerical  order,  showed  10.53,  20.50, 
10.19,  and  10:64  per  cent  of  soluble  nitrogen,  and  0.35,  0.(34,  1.70,  and  1.66  per  cent 
of  nitrogen  of  the  products  of  decomposition.  The  greater  amount  of  soluble  nitro- 
gen in  No.  2  was  attributed  to  the  development  of  the  micrococci  during  the  first  24 
hours  before  this  cheese  was  placed  in  cold  storage.  The  numbers  of  bacteria  per 
gram  in  the  4  cheeses  were  about  600,  560,  200,  and  146  million.  A  considerable 
increase  in  the  number  of  lactic  acid  bacteria  was  apparent.  As  judged  by  taste,  it 
is  stated  that  cheeses  1  and  3  showed  no  ripening,  while  cheeses  2  and  4  showed 
ripening  to  a  slight  degree,  cheese  2,  however,  being  somewhat  bitter.  The  author 
concludes  that  normal  ripening  apparently  did  not  take  place  under  the  conditions 
of  the  experiment. 

Edam  cheese,  M.  Beau  (Juur.  Agr.  Prat.,  n.  ser.,  4  {1902),  Xo.<<.  S4,  pp.  24«i-£4S; 
S5,  pp.  274,  275). — An  account  of  this  industry  in  Holland. 

Summary  of  the  proceedings  of  the  Second  National  Congress  of  Dairy- 
ing, M.  Henseval,  {Rev.  Gm.  Lait,  1  {1902),  JVos.  15,  pp.  846-355;  16,  pp.  374-378; 
17,  pp.  397-402). — The  congress  was  held  at  Brussels,  Belgium,  in  April,  1902. 
Reports  along  the  following  lines  were  presented  and  discussed:  The  influence  of 
pasteurization  upon  the  quality  and  yield  of  butter,  pasteurization  of  the  by-pnxlucts 
of  the  dairy,  inspection  of  dairies,  commercial  treaties  and  tmiform  legislation  relating 
to  dairying,  and  supervision  of  the  butter  trade. 

Examination  of  apparatus  for  determinng  butter  fat  in  milk  and  cream, 
A.  L.  WiNTON  {Connecticut  State  Sta.  Rpt.  1901,  pit.  4,  pp.  279-283). — During  the  few 
months  in  which  the  State  law  concerning  the  purchase  of  milk  and  cream  has  been 
in  operation  the  station  has  tested  222  pipettes,  463  milk  test-bottles,  and  1,810  cream 
test-bottles,  of  wdiich  58  pieces  were  found  inaccurate.  The  methods  emphwed  in 
testing  are  stated. 


VETERINARY  SCIENCE  AND  PRACTICE. 

Proceedings  of  the  American  Veterinary  Medical  Association  for  1901  {St. 
Paul:  Webb  Pah.  Co.,  1902,  pp.  408,  fy/.s.  77).— The  thirty-eighth  annual  meeting  of 
the  Association  was  held  at  Atlantic  City,  N.  J.,  September  3  to  6, 1901.  The  address 
of  the  president,  T.  W.  Butler,  con.tained  a  brief  review  of  progress  in  veterinary 
medicine  and  various  suggestions  concerning  the  code  of  ethics  for  the  regulation  of 
veterinarians. 

The  subject  of  tuberculosis  received  an  extended  (liscussion,  and  a  resolution  was 
finally  adopted  declaring,  among  other  things,  "that  the  evidence  of  accidental  inocu- 
lations and  clinical  observations  apparently  demonstrate  that  bovine  tuberculosis  may 
be  communicated  to  man;   .    .    .   that  experiments  showing  the  difficulty  or  the 
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impossibility  of  transiuittiiiji  human  tuhercnlosis  in  a  fatal  form  to  c-attle  can  not  be 
accepted  as  evidence  that  the  bovine  bacillus,  which  is  far  more  virulent  and  fatal 
to  many  animals,  can  not  infect  man;  .  .  .  that  if  it  is  admitted  that  human  tuber- 
culosis is  not  comnuinicable  to  cattle  undt'r  ordinary  conditions,  this  should  be  a 
great  encouragement  for  the  eradication  of  bovine  tuberculosis,  since  it  would  i)rove 
that  the  danger  often  feared  that  cattle,  if  freed  from  the  disease,  would  be  innne- 
diately  reinfected  from  mankind,  does  not  exist  in  fact  and  need  not  be  considered." 
A  resolution  was  also  adopted  instructing  the  connnittee  on  diseases  to  investigate 
the  subject  of  anthrax  and  make  a  report  at  the  next  meeting  of  the  association. 

V.  A.  Moore  reported  some  preliminary  observations  on  skin  disinfection  and 
wound  infection.  The  3  species  of  Imcteria  found  to  be  of  special  interest  in  this 
connection  are  an  undetermined  species  of  streptococcus,  an  undetermined  species  of 
micrococcus,  and  M.  jyyogenes  anrcus.  Numerous  experiments  were  made  in  the  dis- 
infection of  the  skin,  the  disinfectants  being  carbolic  acid,  potassium  permanganate, 
lysol,  Sanitas,  and  corrosive  sublimate  in  various  strengths.  The  only  disinfectant 
which  thoroughly  sterilized  the  skin  in  any  case  was  corrosive  sublimate  in  a  0.1  or 
0.2  per  cent  solution. 

W.  II.  Dalrymple  gave  a  general  account  of  the  prevalence  of  anthrax  in  Louisiana, 
the  sjiread  of  which  he  stated  to  be  largely  due  to  carelessness  in  allowing  the  carcasses 
of  animals  dead  of  anthrax  to  remain  upon  the  ground.  As  the  result  of  this,  the 
disease  may  ])e  rapidly  carried  from  one  place  to  anotlier  by  the  various  insects  which 
visit  such  carcasses,  esj)ecially  species  of  the  family  Tabanida'.  Various  birds  and 
mammals  are  also  instrumental  in  spreading  the  disease. 

Some  obstructions  to  efficient  meat  and  milk  inspection  were  discussed  l)y  ('.  A. 
Gary;  and  G.  R.  White  presented  an  account  of  municipal  meat  inspection  legislation, 
with  special  reference  to  the  law  and  the  rules  and  regulations  of  the  board  of  health 
of  the  city  of  Nashville.  The  difficulties  encountered  by  the  live-stock  inspectors 
in  large  stock  yards  were  briefly  considered  l)y  S.  (i.  Hendren. 

J.  J.  Repp  read  a  paper  on  the  Transmission  of  Tuberculosis  through  Meat  and 
Milk.  The  literature  of  the  subject  was  critically  reviewed,  and  the  practical  con- 
clusion drawn  that  meat  and  milk  from  highly  tuberculous  animals  are  unfit  for 
food.  A  paper  on  the  Attitude  of  the  Farmer  toward  the  Tuberculin  Test  was  pre- 
sented by  C.  W.  Gay.  Attention  was  called  to  the  objections  raised  by  the  farmers 
to  the  application  of  the  tuberculin  test.  These  objections  are  said  to  be  due  prin- 
cipally to  the  fear  of  having  apparently  healthy  cattle  condemned,  and  to  the  lively 
discussion  of  the  subject  of  tuberculosis  which  has  appeared  in  all  periodicals, 
including  farm  journals,  since  the  publication  of  Koch's  address. 

J.  C.  Roberts  discussed  the  Texas-fever  problem  in  the  South,  arguing  that  imnm- 
nity  to  Texas  fever  is  not  hereditary  but  must  be  acquired  anew  by  every  animal; 
that  nonimmune  cattle  of  all  ages  are  subject  to  the  disease,  and  that  southern  cattle, 
when  raised  free  of  ticks,  are  as  susceptible  as  northern  cattle.  In  a  paper  on  Texas 
fever  in  native  South  Carolina  cattle,  G.  E.  Nesom  stated  that  the  annual  loss  from 
this  disease  in  that  State  is  about  $50,000.  It  was  recommended  that  the  upper  jior- 
tion  of  the  State  should  be  freed  from  ticks  and  that  the  lower  portion  be  rigidly 
quarantined. 

The  desirability  of  appointing  veterinarians  on  State  boards  of  health  was  dis- 
cussed by  S.  B.  Nelson,  who  regarded  such  appointments  as  necessary  on  ac(;ount  of 
the  many  outl;)reaks  of  diseases  which  are  common  to  man  and  domesticated  animals. 
J.  B.  Paige  i)resented  an  elaborate  discussion  on  the  subject  of  stable  ventilation. 
He  recommended  the  adoption  of  some  form  of  ventilating  device  l)y  means  of  which 
the  greatest  possible  amount  of  air  can  be  set^nred  without  reducing  the  temperature 
too  greatly  in  cold  weather. . 

Lameness  in  horses  was  discussed  by  W.  C.  Fair,  who  stated  that  during  a  practice  of 
30  years,  25  i)er  cent  of  his  cases  have  been  lameness.-  Various  directions  were  given 
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to  make  possible  a  t^liort  and  rai)id  diagnosis  of  the  cause  of  lameness.  In  a  paper  on 
radical  operations  for  bnrsal  enlargements,  C.  C.  Lyford  considered  a  seton  almost 
indispensable  for  keeping  open  the  operation  wounds  in  enlarged  bursfe  and  thus 
making  i)ossible  a  thorough  washing  with  antiseptic  solutions.  A  paperon  the  value 
of  a  few  common  ojierations  on  the  horse  by  L.  A.  Merillat  gave  brief  notes  on 
various  forms  of  neurectomy,  tenotomy,  and  the  use  of  the  actual  cautery. 

L.  Van  Es  discussed  the  subject  of  colleges  and  associations  as  guardians  of  the 
standing  of  veterinarians  among  the  profession,  and  the  relation  of  the  veterinarian 
to  his  profession  and  the  public  was  discussed  by  W.  Shaw.  A  paper  on  the  patho- 
logical anatomy  and  microscopical  diagnosis  of  rabies  was  read  by  A.  Eichhorn. 
The  author  stated  that  the  plexiform  ganglion  shows  greater  or  less  changes  in  all 
stages  of  rabies,  and  that  a  positive  diagnosis  can  be  made  most  easily  from  an  exam- 
ination of  this  ganglion.  W.  McEachran  discussed  the  symptoms,  diagnosis,  patho- 
logical changes,  and  treatment  of  distemper  in  a  dog. 

In  discussing  the  diagnosis  of  glanders  by  the  Strauss  method,  L.  Frothingham 
reported  an  extensive  series  of  experiments  on  guinea  pigs  inoculated  with  material 
obtained  from  cases  of  glanders  in  horse  and  man.  While  a  certain  percentage  of 
these  experiments  gave  negative  results,  the  author  believes  that  this  method  for 
diagnosis  of  glanders  is  the  most  valuable  one  which  can  be  used. 

Notes  are  given  on  the  proceedings  of  the  fifth  annual  meeting  of  the  Association 
of  Experiment  Station  Veterinarians  of  the  United  States,  which  was  held  in  connec- 
tion with  the  above  meeting. 

The  address  of  the  president,  R.  R.  Dinwiddle,  is  reported,  together  with  a  paper 
by  C.  A.  Gary  on  the  preparation  of  bouillon,  gelatin,  and  agar-agar,  ami  one  by  M. 
Jacobs  on  the  subject  of  nodular  disease  in  sheep. 

The  duration  of  the  life  of  pathogenic  bacteria  in  minute  particles  of  water 
and  on  dust  particles,  F.  Kirstein  {Ztschr.  Hyg.  v..  Infedionsh-ank.,  39  {1902).  No. 
1,  pp.  93-170). — The  purpose  of  the  experiments  which  are  reported  in  this  article 
was  primarily  to  determine  the  length  of  time  during  w^hich  pathogenic  bacteria 
which  are  associated  with  particles  of  dust  or  minute  drops  of  moisture  may  remain 
alive  in  rooms  subjected  to  ordinary  illumination  with  diffuse  sunlight.  Exjieri- 
ments  with  the  tubercle  Imcillus  showed  that  this  organism  preserved  its  vitality 
when  thrown  out  in  moisture  in  the  form  of  the  finest  possible  particles  for  at  least 
4  days.  Tul)ercle  bacilli  which  had  been  thrown  out  in  a  spray  in  that  manner  and 
collected  8  days  after  the  spraying  were  found  to  have  lost  their  virulence.  The 
period  at  which  the  tubercle  bacilli  die  under  conditions  mentioned  is,  therefore, 
between  4  and  8  days.  The  experiments  of  other  authors  along  this  line  with  the 
tubercle  bacillus  are  discussed  in  this  connection.  It  was  argued  that  the  great  vari- 
ation in  results  obtained  by  different  authors  is  due  largely  to  the  fact  that  the 
tubercle  bacilli  were  encased  in  drops  of  moisture  or  sputum  of  very  different  size  in 
different  experiments.  The  author  found  that  where  tubercle  bacilli  were  protected 
from  the  action  of  diffuse  sunlight  and  desiccation  in  particles  of  sputum  of  consid- 
erable size,  the  organisms  preserved  their  vitality  for  a  period  of  3  months  or  more. 

In  similar  experiments  with  the  organism  of  fowl  cholera  it  was  found  that  these 
bacilli  lost  their  vitality  after  a  period  of  17  hours.  Similar  experiments  were  also 
made  with  a  number  of  staphylococci  and  streptococci  and  similar  results  were 
obtained.  In  all  cases  it  was  found  that  when  the  organisms  were  not  protected  by 
a  thick  film  or  other  substance  from  the  action  of  the  light  and  air,  their  vitality  dis- 
appeared within  a  few  days  at  most  and  usually  within  a  few  hours. 

The  properties  and  nature  of  mixtures  of  toxins  and  their  antitoxins,  J. 
Danvsz  ( Ann.  Imt.  ]>a.^(evr,  16  {1903),  No.  5,  pp.  331-34^5).— The  experiments  reported 
in  this  article  by  the  author  were  confined  largely  to  a  study  of  the  properties  of  mix- 
tures of  ricin  and  antiricin.  A  solution  of  ricin  was  made  in  the  usual  manner  and  of 
such  a  strength  that  1  cc.  of  the  solution  of  ricin  contained  enough  for  1,000  lethal  doses 
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for  rabbits.  Antiricin  serum  wan  obtained  by  immunizing  a  goat.  After  one  series 
of  injections  witli  the  solution  of  ricin  1  cc.  of  the  serum  of  tliis  goat  was  sufficient 
to  neutralize  the  action  of  0.5  cc.  Later,  after  another  series  of  injections,  1  cc.  of 
the  serum  neutralized  1  cc.  of  the  ricin  and  still  later  2  cc.  An  extensive  series  of 
experiments  was  made  in  which  various  mixtures  of  these  2  substances  were  used. 
During  these  experiments  it  was  found  that  the  formation  of  precipitates  in  the  mix- 
tures in  different  proportions  of  ricin  and  antiricin,  as  well  as  tlie  variable  properties 
of  the  mixtures  containing  identical  quantities  of  toxin  and  antitoxin,  and  Hnally  the 
at  once  antitoxic  and  toxic  properties  of  these  mixtures  in  any  proportion  proved 
beyond  question  that  these  2  substances  tix  or  impregnate  each  other  reciprocally  in 
variable  proportions.  When  mixed  together,  toxins  and  antitoxins  do  not  form  a 
simj)le  compound  but  rather  a  series  of  compounds  in  which  one  of  the  substances  is 
more  or  less  impregnated  by  the  other.  The  mixtures  are  therefore  more  or  less 
active. 

Agglutination  in  cases  of  mixed  infection  and  the  diagnosis  of  these  infec- 
tions, A.  Castellaxi  (/.tM-hy.  ILjg.u.  Iiifectionskranl'.,  40  {1903),  No.  1,  )>p.  1-30). — 
A  brief  review  is  given  of  the  literature  relating  to  this  subject.  The  author's  experi- 
ments included  a  study  of  mixed  infections  produced  hy  simultaneous  injection  of 
different  micro-organisms,  the  agglutination  which  occurs  when  a  secondary  infec- 
tion is  added  to  an  already  existing  primary  one,  agglutination  in  mixed  infection  in 
man,  and  the  diagnosis  of  mixed  infections  with  the  aid  of  the  agglutination  test. 
The  results  of  these  experiments  indicate  that  in  cases  of  experimental  mixed  infec- 
tions which  are  produced  simultaneously,  the  blood  serum  acquires  an  agglutinating 
power  toward  all  micro-organisms  with  which  the  animal  is  inoculated.  The  begin- 
ning, the  intensity,  and  the  duration  of  the  agglutination  for  each  kind  of  organism 
are  the  same  as  in  animals  inoculated  with  but  one  species  alone.  When  a  secondary 
infection  is  added  to  a  primary  one  near  the  beginning  or  toward  the  end  of  the  lat- 
ter the  blood  acquires  an  agglutinating  j^ower  for  the  organisms  of  both  infections, 
and  this  power  does  not  differ  from  that  which  is  manifested  in  case  of  simultaneous 
mixed  infection. 

Tuberculosis,  E.  von  Behking,  P.  Romer,  and  W.  (i.  l\i  tpej,  {Beitr.  Kvj/er. 
Ther.,  1902,  No.  5,  pp.  90,  figs.  42). — The  experiments  for  the  purpose  of  perfecting  a 
method  of  immunizing  cattle  against  tuberculosis  have  been  carried  on  at  the  Insti- 
tute for  Hygiene  and  Experimental  Therapy  of  the  University  of  Marburg  for  a 
number  of  years,  and  have  led  to  results  of  great  importance  from  a  practical  as  well 
as  a  scientific  standpoint.  The  most  important  conclusions  which  are  drawn  from 
these  investigations  are  that  cattle  can  be  perfectly  immunized  against  tuberculosis; 
that  tuberculosis  of  man  and  cattle  is  one  and  the  same  disease;  that  the  agglutination 
method  for  recognizing  tuberculosis,  as  proposed  by  Arloing  and  as  modified  by  von 
Behring,  is  unsatisfactory;  and  that  mammals  upon  which  experiments  have  been 
made  may  be  arranged  with  regard  to  their  susceptibility  to  tu])erculosis  in  the  fol- 
lowing order,  beginning  with  the  most  susceptible:  Guinea  pigs,  rabbits,  dogs,  goats, 
cattle,  horses,  sheep,  and  white  mice.  During  the  experiments  which  are  described 
in  the  present  report,  and  wliich  extended  over  a  period  of  more  than  5  years,  an 
exceedingly  virulent  form  of  tubercle  culture  was  produced  which  killed  cattle 
within  2  or  3  weeks,  under  symptoms  of  miliary  tuberculosis.  This  culture  was 
used  for  testing  the  degree  of  immunity  of  animals  which  had  been  treated,  and  also 
for  testing  the  susceptibility  of  the  control  animals.  It  was  found  possible  to  secure 
cultures  of  tubercle  bacilli  of  ahnost  any  origin  sufficiently  attenuated  to  produce  a 
mild  form  of  the  disease  in  cattle,  and  thus  to  confer  upon  them  a  lasting  immunity. 
All  cultures  of  bacilli  of  different  origin  are,  however,  not  equally  well  suited  for  use 
in  immunizing  cattle.  For  practical  purposes  the  authors  recommend  that  neither 
tubercle  bacilli  of  bovine  origin  nor  those  from  human  patients  which  have  been 
increased  in  virulence  by  passage  through  cattle  or  goats  should  be  used  in  attempts 
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to  inmiuiiize  cattle.  The  Ijest  results  were  obtained  from  the  use  of  bacilH  of  human 
origin  whi(;li  have  been  cultivated  on  artificial  media  for  about  6  years.  As  a  rule 
young  cattle,  from  5  to  7  months  old,  were  selected  for  the  experiments.  Eacli  ani- 
mal received  intravenously  1  mg.  of  a  serum  culture  4  to  B  weeks  old;  after  4  weeks 
the  animal  received  25  mg.  of  the  same  culture.  Tlie  effect  of  the  first  inoculation 
was  usuall\'  noticed  in  an  elevation  of  temperature,  slight  loss  of  flesh,  coughing  in 
some  instances,  and  a  susceptibility  to  tnberculin  reaction.  The  animals,  however, 
recovered  usually  within  a  week  or  10  days  and  did  not  react  to  tuberculin  there- 
after. The  second  inoculation  produced  milder  symptoms  and  the  reaction  per- 
sisted for  a  shorter  time.  After  this  treatment,  which  in  some  cases  was  repeated 
a  larger  number  of  times,  the  animals  proved  to  be  immune  to  inoculation  with  viru- 
lent cnltures  which  were  sufficient  to  kill  the  control  animals  within  a  few  weeks. 
The  immunized  animals  also  proved  resistant  t(j  infection  by  natural  methods,  as 
shown  by  exposure  to  i-attle  suffering  from  advanced  tuberculosis. 

The  authors  consider  their  method  of  innnunization  to  be  strictly  analogous  to 
vaccination  in  man  for  smallpox.  The  term,  however,  was  rejected  on  account  of 
its  association  with  smallpox  and  on  account  of  the  derivation  of  the  word.  The 
term  "jennerization"  is  chosen  fur  the  method  adopted  by  the  authors  for  immu- 
nizing cattle.  The  process  which  takes  place  in  the  jennerization  of  cattle  is  there- 
fore considered  as  an  isopathic  autoimmunization. 

Many  of  the  animals  which  have  been  inmiunized  at  the  Marburg  institute  have 
been  exposed  for  a  number  of  years  to  natural  infection,  and  have  all  shown  perfect 
resistance  to  the  disease.  It  is  considered,  however,  that  the  method  has  not  been 
tested  sufficiently  to  determine  with  certainty  whether  immunization  against  artifi- 
cial infection  is  an  easier  or  more  diflicult  matter  than  immunization  against  natural 
infection.  This  question  ^^  ill  be  tested  more  extensively  in  future  experiments.  In 
a  number  of  experimental  cattle  which  had  been  jennerized  evidence  of  apparent 
infection  was  obtained  upon  post-mortem  examination,  but  this  apparent  infection 
persisted  for  a  short  time  only,  when  the  attenuated  bacilli  died  or  became  encap- 
suled.  In  the  cases  in  which  small  tuberculous  foci  were  produced  in  the  lungs  as 
the  result  of  jennerization  the  authors  used  much  more  virulent  cultures  than  were 
actually  required  for  producing  immunity.  This  was  done  in  order  to  gain  some 
knowledge  of  the  limits  of  virulence  of  cultures  which  could  safely  be  used.  The 
authors  believe  that  young  cattle  may  be  imnninized  against  tuberculosis  by  the  use 
of  cultures  of  tubercle  bacilli,  w'hich  will  not  produce  any  bad  effects  in  the  animals. 
It  is  the  intention  of  the  authors  to  conduct  further  experiments  for  the  purpose  of 
deteniiining  whether  inoculation  of  fresh  cultures  of  human  origin  may  not  be  pre- 
ceded by  inoculation  with  tubercle  bacilli  cultivated  in  vacuum,  with  bacilli  attenu- 
ated according  to  Arloing's  method,  or  even  with  tubercle  bacilli  from  fowls.  Sub- 
sequent experiments  must  also  determine  whether  the  dose  of  25  mg.  is  sufficient  in 
all  cases  to  produce  a  permanent  innnunity,  and  whether  any  danger  would  attend 
the  use  of  larger  doses. 

The  comparative  virulence  of  the  tubercle  bacillus  from  human  and  bovine 
sources,  M.  P.  Ravenel  {Pnnm/Ivania  DejA.  Agr.  Rpt.  1901,  pi.  1,  pp.  286-324;  Jour. 
Com.  Med.  and  Vet.  Arch.,  2S  {1902),  Nos.  2,  pp.  65-81;  3,  pp.  138-156).— The  experi- 
ments which  are  reported  in  this  pa])er  involved  2  lines  of  work,  the  isolation  and 
study  of  pure  cultures  of  tubercle  bacilli  from  various  sources  in  man  and  cattle,  and 
the  testing  of  the  pathogenic  power  of  tubercles  of  human  and  bovine  origin.  A  con- 
siderable variety  of  animals  was  employed  in  these  experiments  for  testing  the  viru- 
lence of  pure  culture  and  tuberculous  material.  The  exi)erimental  animals  included 
guinea  pigs,  rabbits,  dogs,  cats,  horses,  goats,  calves,  sheep,  and  pigs.  Detailed  notes 
are  given  on  the  technical  methods  employed  in  securing  pure  cultures  of  the  tul)ercle 
bacillus  from  l)ovine  tubercles  and  from  human  sputum.  The  conditions  surround- 
ing the  various  inoculation  experiments  and  the  subsequent  fate  of  all  such  experi- 
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mental  cages  are  carefully  described.  The  number  of  experiments  conducted  was 
sufficient  to  justifj'  the  drawing  of  quite  comprehensive  conclusions.  The  author's 
general  conclusions  may  be  summarized  as  follows: 

The  tu])ercle  bacillus  of  bovine  origin  exhibits  quite  constant  and  persistent  jiecul- 
iarities  of  growth  and  morphology,  by  means  of  which  it  may  be  differentiated  from 
the  form  of  tubercle  bacillus  commoidy  found  in  man.  Pure  cultures  ol  bacilli 
from  the  2  sources  differ  dei'idedly  in  pathogenic  power,  and  this  proi)erty  affords 
another  means  of  differentiating  the  2  forms.  The  bovine  tubercle  bacillus  is  much 
more  pathogenic  than  that  of  human  origin  for  all  species  of  experimental  animals 
which  were  tested,  with  the  possible  exception  of  hogs,  which  appeared  to  be  very 
susceptible  to  both  forms  of  the  bacillus.  Tuberculous  material  from  cattle  and  from 
man  corresponds  closely  to  pure  cultures  of  tubercle  bacillus  from  the  2  sources  in 
regard  to  its  comparative  i)athogenic  power  for  all  animals  which  were  tested.  The 
author  believes  that  he  is  justified  from  evidence  at  hand  in  assuming  that  the  bovine 
tubercle  bacillus  possesses  a  higher  degree  of  pathogenic  power  than  the  human 
bacillus  for  man  as  well  as  the  domesticated  animals  which  have  been  tested. 

Detailed  notes  on  the  numerous  experimental  cases  are  presented  in  tabular  form. 
From  these  tables  it  is  seen  that  in  general  the  infection  of  experimental  animals 
from  tubercle  bacillus  of  human  origin  was  only  slight  or  took  place  after  a  longer 
incubation  period  than  in  the  case  of  infection  from  the  bovine  tubercle  bacillus. 
In  many  cases,  it  should  also  be  observed,  no  infection  whatever  took  place. 

The  average  life  of  guinea  pigs  inoculated  with  human  tubercle  liacillus  was  more 
than  twice  that  of  those  which  wei-e  infected  with  bovine  bacilli.  The  rabbits  which 
were  inoculated  with  human  tubercle  bacilli  gained  in  weight  and  had  to  be  killed 
in  order  to  conduct  the  post-mortem  examination,  while  extensive  infection  was  pro- 
duced in  other  rabbits  from  inoculation  of  bovine  tubercle  material. 

Influence  of  the  toxons  of  tuberculin  upon  the  development  of  experi- 
mental tuberculosis,  S.  Arloing  and  Descos  {C'ompt.  Reiid.  Sue.  Biai.  Paris,  54 
{1903),  A^o.  3,  pp.  52,  53). — The  authors  had  already  demonstrated  that  it  was  pos- 
sible to  destroy  a  considerable  part  of  the  toxon  of  tuberculin  by  the  addition  of  a 
definite  quantity  of  antituberculin  serum  and  that  the  persistent  toxicity  was  due  tc- 
the  presence  of  toxon.  Further  experiments  were  conducted  on  rabbits  and  guinea 
pigs.  The  experimental  animals  were  divided  into  3  lots,  and  all  were  inoculated 
with  tuberculosis  at  the  same  time.  The  first  lot  had  received  preventive  inocula- 
tions of  tuberculin  and  serum  previous  to  the  inoculation  of  tuberculosis;  the  third 
lot  received  curative  inoculations  of  the  same  mixture,  after  inoculation  with 
tuberculosis;  while  the  second  lot  was  simply  inoculated  with  the  tubercle  bacilli, 
and  served  as  a  check  upon  the  other  lots.  As  the  result  of  these  experiments  the 
authors  conclude  that  tuberculin  neutralized  by  serum  and  reduced  in  its  content  of 
toxons  does  not  give  better  results  in  combating  tuberculosis  than  tuberculin  or  anti- 
tuberculin  serum  used  separately.  Inoculation  for  the  purpose  of  prevention  or  cure 
appeared  to  favor  the  development  of  tubercular  lesions  and  to  augment  their 
extension.  When  employed  for  curative  purposes  the  method  seemed  to  hasten 
death,  if  the  tuberculin  was  not  sufficiently  neutralized.  It  was  concluded,  there- 
fore, that  the  toxons  of  tuberculin  pos.sess  a  certain  amount  of  toxicity,  and  also  the 
property  of  favoring  the  development  of  experimental  tuberculosis. 

Chemotactic  properties  of  various  tuberculous  sera,  F.  Arloing  {C'ompt. 
Bend.  Soc.  Biol.  Paris,  54  {1902),  No.  17,  j)p.  556-558)  .—The  author  studied  the  serum 
of  normal  cows,  of  cows  inoculated  hypodermically  with  tuberculous  cultures,  cows 
affected  with  spontaneous  tuberculosis  of  a  generalized  form,  and  goats  inoculated 
with  a  fluid  obtained  by  filtering  tuberculous  material.  It  was  found  as  a  result  of 
these  experiments  that  antituberculous  serum  is  endowed  with  a  jiositive  chemotactic 
action  which  is  not  possessed  by  the  serum  of  healthy  cows  or  that  of  cows  in 
advanced  stages  of  tuberculosis.     In  experiments  on  goats  it  was  found  that  repeated 
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injections  of  the  fluid  obtained  by  filtering  tuberculous  material  conferred  a  more 
T)ronounced  chenaotactic  action  upon  the  serum  of  experimental  goats,  rendering  it 
more  decidedly  antituberculous. 

Contagion  and  tuberculosis  in  man  and  beast,  G.  F.  Keene  {Rhode  Island 
State  Bd.  Agr.  Rpt.  1901,  pp.  8S-9S). —Thii^  article  is  of  a  controversial  nature  and 
contains  a  brief  summary  of  evidence  which  indicates  the  possibility  of  transmission 
of  tuberculosis  from  animals  to  man. 

Further  contribution  to  the  possibility  of  transmission  of  tuberculosis 
from  man  to  hogs,  M.  Tempel  {Ztschr.  Fleisrh  u.  Milrhhijg.,  12  {1902),  No.  8,  pp.  231, 
^,5;_>)._The  author  had  previously  suspected  the  possibility  of  transmission  of  tuber- 
culosis from  tuberculous  attendants  to  hogs.  A  number  of  cases  of  tuberculosis  in 
hogs  have  been  observed  in  which  the  disease  appeared  to  have  gained  entrance 
through  the  wound  in  the  scrotum  in  consequence  of  the  operation  of  emasculation. 
Further  observation  on  this  point  indicated  that  such  cases  are  rather  frequent.  In 
one  instance  4  hogs  were  apparently  infected  in  that  manner  by  an  operator  who  was 
suffering  from  tuberculosis  of  the  larynx  and  who  had  the  habit  of  holding  his  knife^ 
between  his  teeth. 

Is  tuberculosis  hereditary?  A.  van  Leeuwen  ( Tijdschr.  Veeartsenijk.  Maanblady 
29  {1902),  No.  5,  pp.  197-201). — This  article  is  of  a  controversial  nature,  and  in  it  the 
author  makes  the  assertion  that  even  if  tuberculosis  is  not  strictly  hereditary,  it  may 
nevertheless  be  congenital  or  may  take  its  origin  during  the  development  of  the  fetus. 
It  is  also  argued  that  evidence  exists  for  the  assumption  of  predisposition  to  tubercu- 
losis in  the  offspring  of  tuberculous  animals. 

The  tuberculin  test  for  tuberculosis,  D.  E.  Salmon  ( U.  S.  Dept.  Agr.  Yearbook 
1901,  pp.  581-592) . — The  author  presents  a  brief  review  of  the  opinions  of  various 
European  and  American  investigators  as  to  the  efficacy  and  effect  of  the  tuberculin 
test.  It  is  concluded  that  the  test  is  exceedingly  accurate,  that  by  its  use  tuberculosis 
in  its  incipient  stage  may  be  detected,  and  that  no  injurious  effects  are  produced  by 
tuberculin  in  healthy  cattle. 

A  report  on  the  proceedings  of  the  British  Congress  on  Tuberculosis,  held 
in  London,  July,  1901,  M.  P.  Ravenel  {Fenmylvanm  DepA.  Agr.  Bpt.  1901,  pt.  1, 
pp.  447-488) . 

Diagnosis  of  anthrax,  J.  BoNtiEKT  {Ztschr.  Fleisch  u.  Milchhyg.,  12  {1902),  No.  7, 
pp.  193-202,  Jigs.  8) . — The  objects  of  the  experiments  reported  in  this  paper  were  to 
determine  how  long  after  death  the  anthrax  bacillus  could  be  demonstrated  in  mate- 
rial from  the  dead  body  by  one  or  another  of  the  staining  methods  of  Johne,  Klett, 
and  Olt,  and  also  to  determine  the  best  and  surest  method  for  identifying  the  anthrax 
bacillus  in  such  material.  During  these  experiments  it  was  found  that  the  demon- 
stration of  anthrax  bacilli  by  streak  cultures  frequently  failed.  The  causes  of  these 
failures  were  found  in  the  changes  in  form  that  the  anthrax  bacillus  undergoes  in 
consequence  of  the  action  of  putrefactive  bacteria  and  in  the  fact  that  anthrax  bacilli 
are  frequently  not  present  in  the  blood  in  sufficient  numbers  to  enable  their  ready 
identification  by  streak  cultures.  As  a  result  of  the  experiments  the  author  concludes 
that  the  morphological  demonstration  of  anthrax  bacillus  in  streak  culture  does  not 
offer  a  certain  means  of  determining  whether  a  given  animal  died  of  anthrax  or  not.' 
The  best  and  most  certain  method  of  bacteriological  diagnosis  of  anthrax  is  found  in 
plate  cultures.  The  most  suitable  method  for  pi-eserving  anthrax  material  which  is 
to  be  studied  later  or  shipped  some  distance  is  by  slow  drying  of  the  virulent  matter 
in  a  thick  layer  upon  glass  slides  or  on  the  inside  of  glass  tubes. 

The  disinfection  of  animal  hair  by  means  of  steam,  Proskauer  and  Conraui 
{Ztschr.  Ilgg.  u.  htfertionskrank.,  40  {1901),  No.  1,  pp.  134-140). — Experiments  were 
made  for  the  inirposeof  determining  the  effectiveness  of  different  methods  in  killing 
anthrax  spores  on  animal  hair.  Three  forms  of  steam  sterilizing  apparatus  were 
used,  and  it  was  found  impossible  to  obtain  the  same  results  by  the  3  forms  of  appa- 
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ratus.  It  is  concluded  from  these  experiments  that  the  differences  in  results  which 
have  thus  far  been  recorded  are  due  to  slight  differences  in  the  operation  of  the  st<?r- 
ilizing  apparatus. 

Tick  fever  or  murrain  in  southern  cattle,  J.  C.  Robert  {Mississippi  Sta.  Bui. 
73,  pp.  24,  figs.  £). — In  this  bulletin  the  author  presents  a  general  account  of  Texas- 
fever.  Notes  are  given  on  the  effect  of  water  on  the  hatching  of  the  eggs;  the  effect 
of  light  and  cold  upon  incubation;  the  effect  of  water,  cold,  and  rainfall  upon  the' 
ticks;  the  length  of  life  of  the  ticks;  the  effect  of  small  numbers  and  large  numbers; 
of  ticks  upon  calves;  the  effect  of  a  few  ticks  on  cattle  more  than  12  months  old^ 
and  the  effect  of  large  numbers  of  ticks  on  cattle  jiast  the  age  of  12  or  18  months^, 
symptoms  of  Texas  fever;  post-mortem  findings;  relation  of  seasons  of  the  year  t&j 
the  disease;  occurrence  of  Texas  fever  among  southern  cattle;  method  of  vaccination! 
against  Texas  fever;  curative  treatment;  and  immunization  by  infestation  of  young- 
animals  with  ticks.  The  longest  period  in  which  the  author  has  kept  ticks  alive- 
without  foo<l  is  8  months.  It  is  stated  that  there  are  many  farms  throughout  Mis- 
sissipi:)i  on  which  no  ticks  occur,  that  ticks  are  never  found  in  cultivated  fields,  in: 
pastures  and  woods  that  have  not  been  occupied  by  infested  cattle  for  12  months,  or 
on  land  which  is  annually  washed  by  an  overflow  of  water.  A  number  of  observa- 
tions are  recorded  which  show  that  immunity  to  Texas  fever  is  not  inherited,  and 
that  consequently  the  calves  of  immune  cattle  must  themselves  be  immunized  in 
order  to  acquire  protection.  Since  it  is  considered  an  exceedingly  difficult  matter 
to  eradicate  the  cattle  tick  from  the  whole  State,  it  is  suggested  that  attention  should 
be  given  to  infesting  all  young  calves  with  a  few  ticks  so  as  to  render  them  immune- 
and  thus  to  protect  the  owner  against  subsequent  loss  from  infection  with  Texas^ 
fever. 

Clinical  notes  on  cases  of  azoturia,  haemoglobinuria,  and  acorn  poisoning,. 
E.  J.  Thorburn  {Vet.  Jour.,  n.  set:,  5  {1902),  No.  26,  p)p.  102-106) .—\\\i\\  regard  tO' 
azoturia  the  author  argues  that  much  doubt  still  remains  concerning  the  cause  of  the- 
disease,  the  usual  symptoms,  and  most  effective  treatment.  In  cases  observed  by 
the  author  no  change  had  recently  been  made  in  the  feed,  no  period  of  rest  preceded, 
the  attacks,  and  the  distance  which  the  horses  had  traveled  before  acute  symptoms 
developed  were  10  to  18  miles  rather  than  1  or  2  miles,  which  is  mentioned  as  the 
usual  distance  in  text-book  treatment  of  this  disease.  While  full  doses  of  aloes  are 
usually  given  in  treating  azoturia,  the  author  reports  bad  results  from  too  large  or 
too  frequent  doses,  and  advises  that  some  care  be  taken  in  administering  this  remedy. 

Notes  are  also  given  on  a  number  of  cases  of  hsemoglobinuria,  with  details  on  the- 
conditions  under  which  the  disease  occurred  and  the  usual  symptoms.  In  treating, 
this  disease  it  was  recommended  that  animals  first  be  removed  from  the  place  where 
they  became  infected,  and  either  put  on  different  pasture  or  in  the  stable,  according, 
to  the  time  of  year.  Full  doses  of  purgatives  should  be  ailministered,  together  with: 
quinin  and  nux  vomica  in  cases  where  loss  of  ai)petite  is  observed.  f 

An  unusual  number  of  cases  of  acorn  poisoning  in  cattle  is  reported.  The  symp- 
toms are  loss  of  appetite,  grunting,  i)rostration,  and  rapid  emaciation,  with  a  high, 
temperature.  In  treating  these  cases  of  poisoning  it  is  recommended  that  purgatives 
V)e  first  administered,  followed  by  stimulants  and  digestive  tonics. 

On  the  actinomycosis-like  development  of  some  of  the  acid-resisting  ba- 
cilli, A.  C.  Abbott  and  N.  Gildersleeve  {Centbl.  Bali.  a.  Par.,  1.  Aht.,  31  {1902), 
Xo.  12,  Orig.,  pp.  .347-550,  pi.  1). — The  observations  of  the  authors  are  considered 
as  affording  additional  evidence  in  support  of  the  belief  that  actinomyces,  the 
tubercle  bacillus,  and  certain  of  the  acid-resisting  bacilli  are  closely  related  botan- 
ically  and  should  therefore  be  classified  together  from  a  morphological  standpoint.. 
The  present  paper  is  of  a  preliminary  nature,  and  all  the  results  of  the  authors' 
investigations  are  not  stated.  The  organisms  which  were  studied  included  the  grass^ 
bacillus,  timothy  hay  bacillus,  and  butter  bacillus,  as  well  as  actinomyces  and  the 
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tubercle  l^acillus.  The  authors  accept  the  proposition  made  by  Metschnikoff  in 
1898,  tliat  the  ])aciUu>!  of  tuberculosis  represents  merely  a  phase  in  the  development 
of  a  more  complex  parasite,  and  it  is  believed  that  the  same  view  is  equally  applica- 
ble to  the  organisms  Ijelonging  to  the  acid-resisting  bacilli,  and  the  authors  suggest 
that  they  be  all  grouped  together  with  the  actinomyces  or  streptothrices. 

Intravenous  injections  and  the  treatment  of  aphthous  fever,  E.  Nocard 
{J<jur.  Agrlcole  \_Parlif\,  13  {1902),  No.  140,  pp.  91-93).— The  method  of  Baccelli  for 
treating  aphthous  fever  is  discussed  by  the  author  in  a  critical  manner.  Baccelli 
reported  success  in  every  case  with  a  large  number  of  animals  in  treating  them  for 
aphthous  fever  by  intravenous  injections  with  corrosive  sublimate.  The  author 
reports  that  a  commission  has  been  established  for  the  purpose  of  investigating  the 
value  of  this  method.  The  results  thus  far  obtained  by  the  commission  have  indi- 
cated no  difference  in  the  progress  of  the  disease  in  animals  which  have  received 
injections  of  corrosive  sublimate  and  in  those  which  have  not. 

Interim  report  upon  cattle  disease  in  Southern  Rhodesia,  W.  Robertson 
{Agr.  Jour.  Cape  (load  Hope,  20  [1902),  No.  13,  pp.  754-763). — A  report  is  made  upon 
an  outbreak  of  so-called  redwater  in  Southern  Rhodesia.  The  clinical  symptoms  and 
post-mortem  appearance  of  the  animals  are  critically  described,  and  the  disease  is 
said  to  be  identical  with  Texas  fever.     The  usual  treatment  is  recommended. 

Distomatosis — "  The  cattle  scourge  of  Connaug-ht,"  J.  "Watson  (  Ycl.  Jour.,n. 
ser.,  5  {1902),  No.  27,  pp.  145-151). — An  account  is  given  of  the  local  conditions  in 
the  County  of  Connaught,  which  appeared  to  favor  the  continual  infestation  by  liver 
flukes.  Cattle  and  sheep  are  extensively  affected  bj'  liver  rot,  and  the  losses  are 
heavy.  The  County  of  Connaught  possesses  a  large  number  of  small  lakes  and  ponds, 
and  the  rainfall  is  comparatively  heavy.  The  difficulties  in  the  way  of  preventing 
multiplication  of  the  larval  forms  of  the  liver  fluke  are  therefore  very  great. 

Sarcoptic  mang-e  of  the  ox,  H.  Taylor  (  Vet.  Jour.,  n.  ser.,  5  {1902),  No.  27,  pp. 
134-136,  fig.  1) . — The  author  1)rieflj'  notes  the  rare  cases  which  have  been  observed 
of  sarcoptic  mange  in  cattle.  Recently  2  cases  were  observed  by  the  author,  each  in 
a  dairy  near  Edin])urgh.  The  question  as  to  whether  the  mite  which  causes  this 
disease  is  identical  with  that  on  the  horse  is  left  undetermined. 

Algerian  sheep  in  France,  and  sheep  pox,  Trabut  {Bui.  Agr.  Algeric  et  Tunisie, 
8  {1902),  No.  12,  pp.  306-308).— In  this  article  the  author  defends  the  position  of 
the  French  Government  with  regard  to  the  regulations  issued  for  the  purpose  of  pre- 
venting the  introduction  of  sheep  pox  from  Algeria  into  France.  Many  objections 
have  been  raised  against  the  regulations,  and  it  has  been  argued  that  the  latter  were 
calculated  to  introduce  rather  than  prevent  the  introduction  of  sheep  pox.  These 
arguments  are  declared  to  be  without  foundation. 

Demonstration  of  virulence  of  blood  in  sheep  affected  with  pox,  F.  J.  Bosc 
{Compt.  Rend.  ,Soc.  Biol.  Paris,  64  {1902),  No.  4,  pp.  112-114). — The  experiments  con- 
ducted by  the  author  on  this  subject  indicate  that  the  blood  of  sheep  affected  with 
this  disease  is  virulent  during  the  period  immediately  preceding  eruption,  as  well  as 
during  the  eru])tive  period.  The  blood  of  such  animals,  when  inoculated  in  a  pure 
condition,  produces  a  fatal  development  of  sheep  pox  in  experimental  sheei>,  with 
the  usual  symi)toms. 

i  The  virulence  of  the  lymphatic  glands  in  sheep  pox,  F.  J.  Bosc  ( Compt.  Rend. 
Soc.  Biol.  Paris,  54  {1902),  No.  14,  pp.  462,  463). — J^xperiments  made  on  young  lambs 
indicate  that  the  material  of  the  lymphatic  glands  of  sheep  affected  with  pox  is  viru- 
lent and  capable  of  causing  subcutaneous  tumors  with  local  eruption,  l)ut  not  a  gen- 
eralized eruption  over  the  surface  of  the  body. 

External  parasites  of  sheep,  F.  E.  Emery  (  Wyoming  Stu.  Rpt.  1902,  pp.  42-45).— 
Brief  notes  arc,  given  on  the  animal  parasites  which  are  most  frequently  observed  on 
sheep,  and  directions  are  presented  for  preparing  and  applying  sheep  dips  for  the 
destruction  of  these  parasites. 
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Hog"  cholera,  J.  J.  Weistek  {T{j(li<clir.  YeearUenijk.  Maandbla(l,2D  {1902),  Xo.  4, 
pp.  147-174). — The  author  outUnes  in  general  terms  the  various  forms  of  hog  cholera 
which  occur,  classifying  these  forms  according  to  the  organs  which  are  chielly 
affected.  Notes  are  given  by  way  of  differential  diagnosis  l)etween  hog  cholera  and 
swine  plague,  and  tlie  effectiveness  of  various  forms  of  serum  tieatincnt  which  have 
been  recounnended  is  discussed. 

Combating"  infectious  diseases  of  pigs,  A.  van  Leeuwex  (  Tljihchr.  ]'eeart.senijk. 
Maamlblad,  29  {1902),  Xo.  6,  pp.  249-254) ■ — Attention  is  called  to  the  ditticulties  in 
the  way  of  a  thorough  and  effective  disinfection  of  premises  after  the  prevalence  of 
infectious  swine  diseases.  The  governmental  regulations  may  require  certain  methods 
to  be  applied  and  remedies  to  be  used  in  a  given  manner,  but  experience  has  shown 
that  even  the  most  thorough  application  of  the  best  disinfecting  methods  known  is 
not  sufficient  to  destroy  all  the  organisms  which  may  be  found  in  the  l)uildings  and 
yards  occupied  ])y  hogs,  excei)t  when  the  work  is  done  in  the  most  scrupulous 
manner. 

Conference  of  government  veterinarians  on  inspection  of  pigs  and  pig 
products,  "\Y.  C.  Qiinnell  et  al  {Jour.  Depf.  Agr.  Victoria,  1  {1902),  Xj.  3,  pp. 
251-255). — During  this  conference  resolutions  were  passed  for  the  purpose  of  regulat- 
ing the  action  of  inspectors  with  regard  to  tuberculosis,  actinotnycosis,  parasitic 
diseases,  and  post-mortem  changes  in  pigs.  It  is  recommended  that  in  pig  carcasses 
affected  with  localized  tuberculosis  the  affected  parts  only  be  removed,  and  the  rest 
of  the  pork  be  admitted  for  sale.  It  is  fui-ther  reconnnended  that  pigs  affected  with 
the  following  diseases  in  any  stage  be  condemned:  Anthrax,  hog  cholera,  septicaemia, 
and  pyemia. 

The  method  of  treating  hog's  affected  with  the  diamond  skin  disease  in 
abattoirs,  Levy  {Zhchr.  Fkischu.  Milchhyy.,  12  {1902),  No.  S,  pp.  234-237)  .-^he 
author  gives  a  critical  review  of  the  opinions  of  different  authors  regarding  the  nature 
of  the  diamond  skin  disease  and  its  connection  Avith  swine  erysipelas.  It  is  frequently 
observed  that  hogs  which  have  been  affected  with  the  diamond  skin  disease  are 
immune  to  swine  erysipelas  and  vice  versa.  The  diamond  skin  disease  is  usually  of 
a  light  form,  while  swine  erysipelas  is  fatal  in  a  large  proportion  of  cases.  Both  are 
known  to  be  caused  by  the  same  bacillus.  The  author  believes  that  on  account  of 
the  frequent  occurrence  of  this  bacillus  in  the  intestines  of  healthy  hogs  the  present 
methods  of  combating  the  disease  are  ineflicient.  I 

Combating"  g-landers  in  the  horse,  V.  Babes  {Ztschr.  Hyg.  u.  Infectionskrank.y . 
89  { 1902 ) ,  Xo.  2,  pp.  217-282,  pU.  2). — The  author  made  an  extensive  series  of  experi- 
ments which  involved  the  consideration  of  all  the  various  problems  connected  with 
this  disease,  including  the  nature  of  mallein,  the  mallein  reaction,  behavior  of  evi-j 
dently  glanderous  horses  toward  mallein,  mallein  injections  in  horses  which  do  not 
react  in  a  typical  manner,  glanderous  tubercles,  the  significance  of  the  cessation  of 
mallein  reaction,  the  reaction  of  horses  which  are  affected  with  other  diseases  than  j 
glanders,  and  the  influence  of  mallein  upon  the  glanderous  process  and  upon  the^ 
organism  of  the   horse.  j 

The  results  of  these  experiments  may  be  stated  as  follows:  The  toxic  substances 
which  are  obtained  by  filtration  and  precipitation  from  pure  cultures  of  glanders 
bacillus  in  a  manner  similar  to  that  of  the  preparation  of  tuberculin  cause  a  specific 
reaction  in  glanderous  horses.  More  than  90  per  cent  of  the  7,000  evidently  glan- 
derous horses,  more  than  30  per  cent  of  the  horses  which  had  been  in  contact  with 
glanderous  horses,  and  only  1  to  2  per  cent  of  horses  in  herds  which  were  not  infected 
reacted.  The  specific  action  of  mallein  appears  with  certainty,  however,  only  in 
rested,  well-fed  animals  without  fever.  Low  fever  temperature  occurring  just  pre- 
vious to  the  injection  or  previous  reactions  do  not  interfere  with  the  results  of  later 
injections,  provided  that  an  interval  of  8  days  occurs  between  the  two  injections. 
The  failure  of  reaction  after  frequent  injections  does  not  indicate  a  cure  of  the  disease 
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in  all  cases,  m\ce  the  reaction  frequently  begins  again  after  a  long  interval  or  the  dis- 
ease may  break  out  anew.  In  animals  which  react  in  a  typical  manner  subsequent 
examination  shows  either  that  the  animals  ai-e  manifestly  glanderous  or  that  glander- 
ous tubercles  are  present  in  the  lungs,  liver,  or  spleen.  According  to  the  author's 
investigations  these  tubercles  are  usually  due  to  the  entrance  of  the  glanders  bacillus 
into  the  respiratory  passages.  Miliary  or  larger  tubercles  may  thus  arise  in  the  small- 
est bronchia  and  later  the  intestines  may  become  infected,  usually  through  the 
medium  of  the  lymphatic  glands. 

In  an  infected  stable  the  author  found  in  addition  to  1  or  2  manifestly  glanderous 
horses,  and  about  the  same  number  with  suspicious  symptoms,  from  20  to  30  per  cent 
apparently  healthy  horses  which  reacted  in  a  typical  manner. 

On  the  basis  of  the  author's  investigations  it  is  recommended  that  all  manifestly 
glanderous  horses  be  destroyed;  that  2  mallein  injections  be  made  with  intervals  of 

1  to  2  weeks;  that  all  horses  which  have  reacted  once  in  a  typical  manner  should  be 
isolated;  that  the  stalls  should  be  thoroughly  disinfected,  as  well  as  all  drinking 
troughs  or  vessels  or  other  utensils  which  could  have  become  infected.  It  is  also 
recommended  that  in  an  infected  herd  all  horses  or  animals  which  do  not  react  or 
Avhich  react  in  a  typical  manner  should  be  subjected  to  systematic  mallein  injections 
with  increasing  doses  for  the  period  of  a  month.     After  the  lapse  of  the  second  month 

2  mallein  injections  of  the  ordinary  size  should  be  given.  Horses  which  still  react 
in  a  typical  manner  should  either  be  killed  or,  if  too  numerous  or  valuable,  may  be 
further  treated,  and  after  the  lapse  of  another  month  may  be  tested  again,  at  which 
time,  if  a  reaction  takes  place,  they  should  be  destroyed. 

Mai  de  Caderas,  O.  Voges  {Ztschr.  Hyg.  u.  Infectionskrank.,  39  {1903),  No.  3,  pp. 
323-372,  pi.  1) . — The  term  Mai  de  Caderas  is  applied  in  South  America  to  a  disease 
of  horses  closely  related  to  the  tsetse-fly  disease.  It  is  produced  by  a  blood  parasite 
Tcown  as  Trypanosoma  equina.  The  most  conspicuous  symptom  is  a  lameness  of  the 
posterior  extremities,  but  this  symptom  is  not  always  present,  and  the  simplest  and 
surest  method  of  diagnosing  suspected  cases  is  by  inoculation  of  experimental  animals 
with  the  blood  of  suspected  horses.  The  percentage  of  mortality  from  this  disease  is 
very  high,  reaching  100  per  cent  in  some  herds  of  horses. 

The  blood  parasite  to  which  the  disease  is  due  is  described  in  considerable  detail. 

t  Inoculation  experiments  with  this  parasite  show  that  rats,  rabbits,  dogs,  sheep,  goats, 

guinea  pigs,  and  poultry  are  susceptible  to  the  disease,  while  cattle  appear  to  be  com- 

l)letely  resistant.     It  is  suspected  that  the  blood  parasite  is  carried  by  a  biting  insect, 

probably  Mvscn  hram,  which  is  said  to  resemble  in  appearance  the  tsetse  tly. 

Report  on  a  parasitic  disease  in  horses,  mules,  and  car  abac  in  the  Philip- 
pine Islands,  J.  J.  Carter  (  Vet.  Jour.,  n.  ser.,  5  {1902),  No.  29,  p>P-  292-294). — An 
investigation  of  a  parasitic  disease  which  affects  the  carabao  in  the  Philippine  Islands 
'^iisclosed  the  fact  that  the  blood  parasite  found  in  these  animals  is  identical  with  that 
lieported  as  occurring  in  horses  and  mules  and  is  apparently  the  surra  parasite.  Ex- 
iperiments  have  been  instituted  by  the  author,  and  while  final  results  have  not  been 
■preached,  it  appears  that  the  disease  may  be  readily  transmitted  from  horses  and 
imules  to  carai^ao  or  vice  versa,  and  that  the  agent  of  transmission  of  the  blood  par- 
asite is  a  biting  fly  closely  resembling  the  tsetse  fly.  Good  evidence  was  obtained 
that  pastures  may  become  infested  from  the  presence  of  one  diseased  animal  and  that 
_the  disease  may  thus  be  transmitted  to  other  animals  which  are  allowed  in  the  pas- 
|-ture  soon  afterwards. 

^>  Pink  eye,  S.  WnARAM  [Yet.  Jour.,  n.  ser.,  5  {1902),  No.  28,  pip.  2 10-2 In) .—ThxB 
disease  is  belie\ed  by  the  author  to  be  a  form  of  influenza  due  to  a  micro-organism 
•which  has  not  yet  been  isolated.  Among  the  predisposing  causes  of  the  disease, 
mention  is  made  of  low  temperature,  damp  atmosphere,  insanitary  surroundings,  and 
improper  or  insufficient  food,  together  with  exhaustion  from  overwork.  Notes  are 
given  on  the  symptoms,  post-mortem  appearances,  and  usual  methods  of  prevent- 
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ing  and  treating  the  disease.  Careful  and  frequent  disinfection  of  the  stables  is  indi- 
cated for  the  purpose  of  preventing  outbreaks  of  this  disease  as  far  as  possible. 

Tetanus  in  dogs,  DucorRXEAU  and  P.  Jayles  {Rev.  Vd.  Toulouse,  27  {1902),  No.  1, 
pp.  1-5,  _fi(j.  1)  .—The  authors  present  notes  on  the  subject  of  tetanus  in  dogs.  It  is 
stated  that  this  disease  is  probably  more  frequent  in  dogs  than  is  usually  suspected. 
In  one  case  a  dog  affected  with  tetanus  received  200  cc.  of  artificial  serum  and  a  few 
liours  later  5  cc.  of  antitetanus  serum.  In  this  case  recovery  ultimately  took  place, 
although  the  course  of  the  disease  was  not  rapid  and  was  not  immediately  affected 
by  the  serum  treatment. 

The  treatment  of  tetanus,  Tenxert  (Z^s^/^/■.  Veierlndrk.,  14  {1902),  No.  1,  pp. 
24,  25). — On  account  of  the  apparent  immunity  of  dogs  to  tetanus  an  experiment 
was  made  in  treating  a  case  of  tetanus  in  a  horse  by  injections  of  carbolized  serum 
from  a  dog.     This  treatment,  however,  gave  negative  results. 

Malaria  of  dog-s,  Nocard  and  ]\Iotas  {Ann.  List.  Pasteur,  16  {1902),  No.  4,  pp. 
257-290,  ph.  2). — A  general  account  is  given  of  the  symptoms,  etiology,  and  treat- 
ment of  this  disease.  Two  clinical  forms  are  distinguished;  an  acute  form,  which  is 
almost  always  followed  by  death  within  a  few  days,  and  a  chronic  form,  which  may 
be  followed  after  several  days  by  recovery.  The  symptoms  of  both  forms  are 
described  in  detail.  An  elaborate  description  of  the  blood  parasite  is  given.  A 
number  of  these  organisms  were  found  within  the  red  blood  corpuscles,  but  the 
larger  number  are  free.  The  organism,  from  a  morphological  standpoint,  can  hardly 
be  distinguished  from  that  of  Texas  fever,  but  it  is  physiologically  distinguished  by 
the  fact  that  apparently  it  will  not  develop  in  any  other  animal  than  the  dog.  All 
dogs  whifh  recover  from  the  natural  attacks  of  the  disease  or  from  artificial  inocula- 
tion are  perfectly  immune  to  further  attacks.  A  number  of  experiments  were  made 
in  the  use  of  serum  obtained  from  animals  which  were  naturally  immune  or  which 
had  been  hyperimmunized.  It -was  found  that  the  serum  obtained  from  such 
immune  animals  exercises  a  destructive  effect  upon  the  organisms  in  the  blood. 
Virulent  blood  heated  to  a  temperature  of  45°  C,  or  more,  completely  loses  its  viru- 
lence. When  heated  to  a  temperature  of  44°  for  periods  of  1  hour  no  effect  was 
apparently  produced  upon  the  vitality  or  virulence  of  the  organism.  The  same  tem- 
perature maintained  for  a  period  of  \h  hours,  however,  destroyed  the  virulence  of 
the  blood  parasite. 

Rabies,  M.  P.  Ravenel  {Pennsylvania  Dept.  Agr.  Rpt.  1901,  pt.  1,  pp.  511-532,  figs. 
-^).— The  author  presents  a  general  account  of  this  disease,  including  its  history,  dis- 
tribution, cause,  method  of  invasion,  resisting  power  of  the  virus,  period  of  incuba- 
tion, symptoms,  means  of  diagnosis,  and  treatment.  Statistics  are  presented  show- 
ing the  results  obtained  from  the  application  of  the  Pasteur  preventive  treatment 
on  55,000  persons  who  had  l^een  bitten  by  mad  dogs  or  dogs  supposed  to  be  mad. 

Distribution  of  rabies  and  an  experiment  in  combating  it  in  the  govern- 
ment of  Moscow,  A.  Stepanov  {Arch.  Vet.  Nauk,  St.  Petershnrg,  32  {1902),  No.  2, 
pp.  156-178). — Statistics  are  presented  showing  the  distribution  of  rabies  in  various 
domesticated  animals  and  in  man  in  different  parts  of  Russia,  and  other  countries, 
from  1883  to  the  present  time.  The  attempt  to  eradicate  the  disease  in  the  govern- 
ment of  Moscow  was  only  moderately  successful,  and  this  result  is  attributed  by  the 
author  to  the  ignorance  of  the  people  with  regard  to  the  etiology  and  pathogenesis 
of  this  disease. 

The  reaction  of  neuroglia  to  the  presence  of  rabies  virus  in  dogs,  Anglade 
and  Chocreaux  {Compt.  Bend.  Soc.  Biol.  Pari.%  54  {1902),  No.  IS,  pp.  575-577) .—As 
the  result  of  numerous  microscopic  examinations  for  the  purpose  of  determining  any 
constant  lesions  which  might  be  considered  the  result  of  rabies,  the  authors  conclude 
that  the  reaction  of  neuroglia  is  less  rapid  in  all  other  diseases  than  in  rabies.  In  the 
latter  disease  the  changes  in  the  nervous  elements  take  place  very  early  and  are  of  an 
acute  and  generalized  nature. 
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Blackhead  in  turkeys,  C.  Curtice  {Rhode  JsJaml  State  Bd.  Agr.  Rpt.  1901,  pp. 
287 -296,  pL  i).— The  author  presents  a  history  of  the  discovery  and  investigations 
concerning  the  nature  of  this  disease.  No  satisfactory  treatment  is  known  for  the 
disease,  and  prompt  and  thorough  isolation  of  all  diseased  birds  is  therefore  neces- 
sary. In  cases  of  extensive  outbreaks  or  persistent  occurrence  of  the  disease  the 
author  recommends  setting  turkey  eggs  under  hens,  the  latter  fowls  being  unsuscep- 
tible to  the  disease. 

Notes  on  the  biology  of  the  organism  of  cyanolophia  of  domestic  fowls,  A. 
Lode  {Centhl.  Bakt.  u.  Par.,  1.  Aht.,  31  {1902),  No.  10,  Ong.,  j)p.  44S-4ol).—ln  the 
author's  previous  investigations  on  this  subject  it  was  found  impossible  to  isolate  any 
organism  from  diseased  fluids  or  tissues  of  affected  fowls.  Further  experiments  were 
made  for  the  purpose  of  determining  the  reaction  of  the  virus  of  the  disease  to 
various  chemical  and  physical  agents.  It  was  found  that  sulphuric  acid  in  a  1  per 
cent  solution  was  sufficient  to  sterilize  the  virus  within  10  minutes.  Sterilization 
was  also  accomplished  in  the  same  time  by  a  2  per  cent  solution  of  potash  lye,  and 
by  chlorid  of  lime  in  a  3  per  cent  solution  in  50  per  cent  alcohol.  While  the  coarser 
Chamberland  and  Berkefeld  filters  did  not  prevent  the  passage  of  the  organism,  it 
was  found  that  the  filtrate  from  the  finer  filters  became  sterile  after  allowing  it  to 
stand  for  a  week  or  10  days.  Virus  in  which  other  micro-organisms  or  fungi  were 
allowed  to  grow,  rapidly  lost  its  virulence. 

Diphtheria  of  fowls;  vaccination;  serotherapy,  C.  Guerix  ( iver.  Vet.  Toulouse, 
27  {1902),  No.  2,  pp.  84-97). — Notes  are  given  on  the  symptoms  of  the  disease  and 
on  the  nature  and  development  of  the  pathogenic  organism.  A  number  of  experi- 
ments were  tried  in  devising  a  satisfactory  treatment  for  this  disease.  During  these 
experiments  it  was  founds  that  pigeons  were  most  susceptible  of  all  domesticated 
birds  to  the  disease.  In  pigeons  the  virulence  of  the  organism  was  increased  by 
successive  passages.  It  was  found  to  be  a  simple  matter  to  transmit  avian  diphtheria 
experimentally  to  pigeons,  either  by  inoculation  of  pure  cultures,  or  of  diphtheritic 
material.  It  was  found  possible  also  to  produce  a  complete  and  lasting  immunity 
by  means  of  injections  of  attenuated  virus  into  the  peritoneum. 

Yellow  liver,  or  congenital  functional  debility  in  ostrich  chicks,  D. 
HuTCHEOx  (.1^)-.  Jour.  Cape  Good  Hope,  20  {1902),  No.  IS,  pp.  765-768). — This  dis- 
ease occurs  in  the  form  of  atrophy  of  the  liver,  with  fatty  degeneration  of  the  liver 
cells.  The  abdominal  and  thoracic  cavities  usually  contain  a  clear  fluid,  the  mus- 
culature is  pale,  and  the  cardiac  blood  appears  to  be  of  lighter  color  and  more  fluid 
than  usual.  The  yellow  color  of  the  liver  appears  to  be  due  not  to  a  primary  disease 
of  the  liver,  but  to  incomplete  absorption  of  the  yolk  sac  at  the  time  of  hatching. 
For  preventing  this  disease  the  author  recommends  more  careful  attention  to  the 
kind  and  quantity  of  food,  and  regularity  in  feeding,  together  with  plenty  of  exer- 
cise and  laxative  feeding  during  the  first  few  days  after  hatching. 

A  pigeon  epizootic  caused  by  an  invasion  of  Heterakis  perspicillum,  T. 
Kasparek  {Centhl.  Bakt.  n.  Par.,  1.  Aht.,  31  {1902),  No.  6,  Orig.,  pp.  245-247).— k. 
pigeon  raiser  imported  a  pair  of  birds  from  England,  which  later  showed  signs  of  a 
wasting  disease,  and  died.  Subsequently,  several  other  birds  fell  sick,  and  the  most 
of  them  also  died.  An  exanaination  of  some  of  these  cases  showed  the  presence  of 
large  numbers  of  H.  perspklllum,  which  appeared  to  have  been  the  cause  of  the  dis- 
ease. This  parasite  did  not  infect  any  other  domesticated  animal,  but  was,  so  far  as 
observations  were  made,  strictly  confined  to  pigeons. 

What  ails  the  chickens?  F.  E.  Emery  (  Wyoming  Sta.  Ppt.  1902,  pp.  37-39).— 
For  destroying  chicken  lice  it  is  recommended  that  fowls  be  dipped  in  a  solution  of 
some  sheep  dip,  chloro-naphtholeum,  or  similar  insecticide.  It  is  estimated  that  from 
10  to  12J  gals,  will  be  sufficient  for  30  to  50  fowls.  The  plumage  should  be  thor- 
oughly soaked,  while  care  should  be  exercised  to  prevent  the  solution  from  gaining 
entrance  to  the  lungs  of  the  birds.     The  yards  and  buildings  may  be  sprayed  with 
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the  same  material,  and  the  whole  process  should  be  repeated  after  6  or  8  days. 
Poultry  raisers  are  advised  to  give  a  little  extra  feed  at  molting  time  in  order  to 
hasten  the  growth  of  the  new  feathers. 

Insects  as  carriers  and  spreaders  of  disease,  L.  O.  Howard  ( U.  S.  Dept.  Agr. 
Yt'orbool- 1901,  pp.  177-19J,  Jigs.  16) . — A  brief  account  js  given  of  the  agency  of  mos- 
quitoes, flies,  and  other  insects  and  related  animals  in  transmitting  malaria,  typhoid 
fever,  yellow  fever,  and  other  diseases.  Attention  is  called  to  the  ditticulties  met 
with  in  combating  these  diseases  in  country  localities  where  the  breeding  places  for 
flies  and  mosquitoes  are  especially  favorable.  Notes  are  given  on  the  best  measures 
to  be  adopted  in  destroying  flies  and  mos(iuitoes  in  various  stages,  and  thus  prevent- 
ing any  opportunity  of  spreading  malaria  and  typhoid. 

Insects  as  factors  in  the  transmission  of  disease,  H.  Skinner  {Pennsylvania- 
Dept.  Agr.  Rpt.  1901,  pt.  l,pp.  329-333). — This  paper  contains  a  brief  popular  account 
of  the  agency  of  insects,  particularly  mosquitoes  and  flies,  in  the  transmission  of 
malaria,  yellow  fever,  and  typhoid  fever. 
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Utilizing  our  water  supply,  A.  J.  McClatchie  {Arizona  Sta.  Bui.  43,  pp.  59-141, 
figs.  9). — This  is  a  discussion  of  the  best  means  of  utilizing  the  water  supply  of  Ari- 
zona, especially  that  of  the  Salt  River  Valley,  based  largely  on  investigations  at  the 
station  (E.  S.  E.,  14,  p.  195)  on  "the  amount  of  water  needed  by  various  crops,  the 
returns  per  acre  of  land  and  per  acre-foot  of  water,  from  the  application  of  a  given 
amount  of  water,  and  the  best  methods  of  irrigating  various  crops."  The  sources, 
fluctuation,  and  total  and  available  amounts  of  the  water  supply;  api:)ropriation,  dis- 
tribution, and  duty  of  the  water  sui^i^ly;  and  means  of  increasing  the  available  amount 
and  duty  of  the  supply,  are  discussed. 

The  watershed  of  the  Salt  River  covers  an  area  of  12,000  square  miles.  Its  topog- 
raphy and  climate  are  such  as  to  cause  great  variations  in  the  flow  of  the  streams 
that  drain  it,  but  the  average  flow  of  Salt  River  below  the  mouth  of  its  largest  tribu- 
tary, the  Verde,  has  been  ajiproximately  1,200,000  acre-feet  per  year  during  the 
past  41  years.  There  are  275,000  acres  of  land  under  canal  in  Salt  River  Valley. 
This  is  more  than  the  total  water  supply  will  irrigate.  The  amount  of  water  actually- 
used  for  irrigation  is  less  than  one-half  of  the  total  supply.  It  is  estimated  that  the 
water  supply  at  present  available  would  properly  irrigate  110,000  acres,  which  might 
be  safely  increased  to  160,000  or  180,000  acres  by  the  construction  of  the  proposed 
Tonto  reservoir. 

Development  and  application  of  water  near  San  Bernardino,  Colton,  and 
B-iverside,  Cal.,  J.  B.  Lippinxott  (  Water  Suppihj  and  Irrig.  Papers,  U.  S.  Geol.  Sur- 
vey, Nos.  59,60,  pp.  141,  pU.  11,  figs.  14)- — These  papers  describe  the  general  condi- 
tions of  water  supply  in  this  important  and  densely  populated  region,  where  the 
value  of  water  for  irrigation  is  very  high.  The  topics  discussed  are  general  location 
and  topography,  soil,  climate,  crops,  and  water  supply.  Descriptions  are  given  of  the 
streams  tributary  to  the  region,  the  irrigation  systems,  artesian  wells,  and  pumping 
plants.  "The  data  are  of  particular  interest  because  of  the  developments  made  dur- 
ing the  dry  years  which  culminated  in  1890.  Every  possible  Rxjiedient  was  resorted 
to  for  economizing  or  increasing  the  supply  of  water;  tunnels  were  driven  into  the 
hdls,  dams  were  built  to  bed  rock  in  the  canyons,  and  wells  were  dug  or  drilled 
throughout  the  valleys.  Almost  every  conceivable  device  for  pumping  water  has 
been  employed  and  great  ingenuity  displayed  in  bringing  water  to  the  orchards  and 
more  valuable  crops.  The  details  of  some  of  the  works  and  wells  have  been  brought 
together  by  Mr.  Lippincott,  and  form  an  exhibit  of  results  accomplished  under  con- 
ditions where  water  has  great  value." 
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Fourth  report  of  an  investigation  of  the  rivers  of  Ohio  as  sources  of  public 
water  supplies,  1901  {Colnmbm:  Ohio  State  Board  of  Health,  1902,  pp.  220,  charts 
5;).—  This  is  reprinted  from  the  fifteenth  annual  report  of  the  Ohio  State  Board  of 
llealtli,  i)p.  :r9-603. 

Hydrography  of  the  Southern  Appalachian  Mountain  region,  H.  A.  Pressey 
( Water  Supph/  and  Irrig.  Papers,  U.  S.  Geol.  Survey,  Nos.  62,  63,  pp.  190,  pis.  44).— 
This  report  "is  the  outcome  of  systematic  measurements  of  the  water  supply  from 
this  area  and  of  special  investigations  made  in  connection  with  a  general  inquiry  as 
to  the  importance  of  the  streams  in  the  development  of  the  country."  It  contains 
a  discussion  of  the  general  features  of  the  region,  the  drainage  basins,  and  the  flow 
of  the  various  streams  of  the  region. 

Some  typical  reservoirs  in  the  Rocky  Mountain  States,  E.  Mead  ( U.  S. 
Dept.  Agr.  Yearbook  1901,  pp.  415-4S0,  pis.  7).— Accounts  are  given  of  a  number  of 
typical  reservoirs  in  Colorado  and  Utah,  with  special  reference  to  cost  of  construction 
and  tlie  benefits  derived  from  the  use  of  the  stored  waters. 

The  Nile  reservoir  dam  at  Assuan,  and  after,  W.  Willcocks  {Jour.  Khediv. 
Agr.  Sor.  and  School  Agr.,  4  (1902),  No.  4,  pp.  136-160). 

A  practical  irrigating  system,  H.  M.  Albaxtgh  {Ohio  Farmer,  101  {1902),  No. 
22,  p.  4S5,  fig.  1) . — A  brief  account  of  irrigation  plants  of  S.  Preslan  and  C.  H. 
Thompson  used  in  growing  garden  truck  for  the  Cleveland  market. 

Supplementary  report  on  irrigation  in  Natal,  F.  V.  Corbett  {Agr.  .Jour,  and 
Min.  Bee,  5  {1902),  No.  10,  pp.  309-312.) 

How  to  build  small  irrigation  ditches,  C.  T.  Johnston  and  J.  D.  Stannard 
{U.  S.  Dept.  Agr.,  Farmers'  Bui.  158,  pp.  28,  figs.  9). — A  reprint  of  an  article  origi- 
nally published  in  the  Yearbook  of  this  Department  for  1900  (E.  S.  R.,  13,  p.  289). 

The  measurement  of  water  for  irrigation,  B.  P.  Fleming  (  Wyoming  Sta.  Bui. 
53,  pp.  68-117,  figs.  8). — A  nontechnical  discussion  of  the  principles  of  measurement 
of  water  and  the  construction  and  use  of  cheap  and  efficient  measuring  devices  pre- 
pared with  a  view  to  meeting  the  numerous  requests  for  information  on  the  subject 
and  to  supplement  the  reports  of  the  station  investigations  on  the  duty  of  water  and 
the  moisture  requirements  of  different  crops.  A  digest  of  the  water  laws  of  Wyoming 
is  also  given. 

Accuracy  of  stream  measurements,  E.  C.  Murphy  {Water  Supply  and  Irrig. 
I\tperx,  U.  S.  Geol.  Survey,  No.  64,  pp.  99,  pis.  4,  figs.  30). — This  paper  gives  the  results 
of  investigations  into  the  accuracy  of  stream  measurements  as  ordinarily  conducted 
by  the  hydrographers  of  the  U.  S.  Geological  Survey,  with  special  reference  to  the 
instruments  commonl}-  emploj'ed. 

Floods  and  flood  warnings,  H.  C.  Frankenfield  (  \J.  S.  Dept.  Agr.  Yearbook 
1901,  pp.  477-486). — This  is  a  brief  discussion  of  the  factors  determining  the  volume, 
extent,  and  duration  of  floods,  the  characteristics  of  the  river  systems  of  the  Atlantic 
Coast  anil  the  Mississippi  Valley  with  reference  to  floods,  and  the  government  work 
in  forecasting  river  stages. 

Preliminary  list  of  deep  borings  in  the  United  States.  Part  II,  Nebraska 
and  Wyoming,  N.  H.  Darton  (  Water  Supply  and  Irrig.  Papers,  U.  S.  Geol.  Sur- 
vey.  No.  61,])p.  67). — An  account  of  a  continuation  of  investigations  noted  elsewhere 
(E.  S.  R,  13,  p.  1103). 

American  farm  implements,  P.  McConnell  {Jour.  Bath  and  West,  and  South. 
Counties  Soc.  [Englandr\,4.  ser.,  12  {1901-2), p]).  18-35, figs.  6).— A  brief  account  of  the 
principles  of  construction  and  use,  and  the  merits  of  some  American  (including 
Canada  and  the  United  States)  makes  of  hay  rakes,  reaping  and  mowing  machines, 
thrashing  machines,  chaff  cutters,  plows,  cultivators,  seeders,  manure  spreaders, 
wagons,  horsepowers,  and  windmills.  The  author  concludes  that  a  large  proportion 
of  American  implements  are  "too  slim  and  easily  broken"  for  use  in  Great  Britain, 
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-where  the  crops,  the  climate,  and  the  soil  are  very  different  from  those  of  America, 
but  that  the  principles  of  these  implements  are  capable  of  adoption  in  that  country- 
and  often  even  the  implements  themselves,  with  very  slight  modifications.  He 
urges  the  importance  of  wider  use  of  such  labor-saving  implements. 

The  American  plow  for  the  Russian  trade  {Amei\  Inventor,  9  {1902),  No.  14, 
pp.  '214,  215,  figs.  8). — Illustrated  descriptions  of  the  kinds  of  plows  used  by  Russian 
farmers. 

Hay  or  straw  baling  presses,  A.  J.  Pebkins  {Jour.  Agr.  and  Ind.  South  Anstralia, 
6  {1902),  No.  2,  p]i.  91-96,  figs.  7). — A  brief  discussion  of  the  work  of  certain  recently 
introduced  continuous  baling  presses. 

Horsepower  as  indicating  work  of  steam  and  oil  engines,  W.  R.  Jamieson 
{Jour.  Agr.  and  Ind.  South  Au.^tralia,  6  {1902),  No.  2,  pp.  106,  107).— \  brief  expla- 
nation of  the  terms  brake  horsepower,  indicated  horsepower,  and  normal  horse- 
power. The  first  is  said  to  represent  "the  useful  power  of  wdiich  an  engine  is  capa- 
ble." The  indicated  horsepower  is  about  10  per  cent  higher,  while  the  normal 
horsepower  is  about  two-fifths  of  the  brake  horsepower. 

The  modern  harvest  field  {Country  Life  [London],  12  {1902),  No.  296,  pp.  318, 
319,  figs.  2). — Mainly  a  discussion  of  the  use  of  motors  for  driving  harvesters,  plowing 
the  stul)ble,  and  other  purposes,  with  brief  reference  to  a  petroleum  motor  recently 
tiied  for  these  purposes  in  Lincolnshire,  England. 

On  injection  motors,  L.  Lecornu  {Conipt.  lii'iid.  Acad.  Sci.  Paris,  134  {1902),  No. 
26,  j>p  1566-1568) . 

Proceedings  of  the  Third  Annual  Good  Roads  Convention  of  the  Boards  of 
Supervisors  of  the  State  of  New  York  (  U.  S.  Dept.  Agr.,  Public  Road  Inquiries 
Bui.  22,  pp.  63,  2}h.  13). — Proceedings  and  papers  of  the  convention  held  at  Albany, 
N.  Y,,  January  28  and  29,  1902.  The  information  contained  in  this  bulletin  relates 
especially  to  the  advantages  of  the  State-aid  plan  as  practiced  in  New  York.  Among 
the  papers  presented  were  A  Few  Practical  Suggestions  on  Road  Building,  by  C.  W. 
Ross;  The  League  of  American  Wheelmen  and  the  'Good  Roads'  Law,  by  L.  H. 
Washburn;  Wide  Tires,  by  F.  M.  Power;  The  Press  and  Good  Roads,  by  A.  H.  Bat- 
tey;  Relation  Between  Macadam  Roads  and  Electric  Street  Railways,  by  E.  P.  North, 
and  The  Relation  of  Common  Roads  to  Railroads,  by  L.  M.  Haupt. 

Pennsylvania's  road  system,  J.  Hamilton  {Pennsylvania  Dept.  Agr.  Rpt.  1901, 
pt.  1,  pp.  554-558). — A  brief  account  of  the  improvements  that  have  been  made  and 
of  the  needs  of  the  system. 

City  roads  and  pavements  suited  to  cities  of  moderate  size,  W.  P.  Judson 
{New  York:  The  Engineering  Neivs  Pub.  Co.,  1902,  pp.  195,  figs.  67). — This  is  the  second 
revised  and  enlarged  edition  of  a  work  first  issued  several  years  ago.  In  this  revision 
special  effort  has  been  made  to  incorporate  the  latest  information  with  reference  par- 
ticularly to  concrete  liase,  block  stone,  wood,  vitrified  brick,  asphalt,  and  bituminous 
pavements,  and  )jroken-stone  roads. 

New  covering  for  roads  {Tradesman,  48  {1902),  No.  4,  p.  71). — A  brief  refer- 
ence to  a  report  by  the  United  States  consul  at  Rouen  calling  attention  to  the  use  in 
France  of  a  mixture  of  blast-furnace  slag  and  tar  as  a  covering  for  roads.  It  is 
claimed  by  the  inventor,  who  is  an  Englishman,  that  when  carefully  pressed  down 
with  heavy  rollers  the  covering  renders  the  surface  of  the  road  impervious  to  water 
and  free  fi'om  dust. 

Road  making  from  the  engineer's  standpoint,  A.  W.  Campbell  {Pennsylvania 
Ih'iit.  Agr.  Rpt.  1901,  pt.  1,  pp.  428-436). — A  general  discussion  of  this  subject. 

Road  building  w^ith  convict  labor  in  the  Southern  States,  J.  A.  Holmes 
(  r.  ,S'.  Dept.  Agr.  Yearbook  1901,  pp.  319-332,  pis.  5). 

Government  cooperation  in  object-lesson  road  wojrk,  M.  Dodge  (  V.  S.  Dept. 
Agr.  Yearbook  1901,  pp.  409-414,  pis.  2). 
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Mountain  roads  as  a  source  of  revenue,  J.  W.  Abbott  (  U.  S.  Dept.  Agr.  Year- 
hook-  1901,  pp.  5:27-340,  pis.  7). — The  advantage!^  of  the  construction  of  good  roads 
through  gcenic  regions  are  discussed. 

The  new  farm  buildings,  F.  B.  Linfield  (  Utali  Sta.  Kpt.  1901,  pp.  XLII-XLYI, 
pis.  4,ti(j.  1). — The  location  and  construction  of  a  §10,000  cattle  barn  and  a  $2,000 
slieep  barn  recently  built  at  the  station  are  briefly  described.  Other  buildings, 
including  a  piggery  and  poultry  house,  are  to  be  added  in  time.  "In  planning  the 
buildings,  their  arrangement,  and  location,  the  aim  was  to  provide  a  separate  build- 
ing for  each  class  of  live  stock,  with  ample  storage  for  all  the  feed  required  during  the 
winter  season.  They  were  located  to  give  a  maximum  of  sunlight,  yet  to  have  them 
as  close  together  as  possil)le  and  conveniently  grouped." 

The  pressiire  of  stored  grain  on  the  sides  of  the  receptacles  containing  it, 
D.N.  GoLOViN  {Izr.  Moscow  Selsl:  Khnz.  Inst.  \_Ann.  Inst.  Agron.  Moscou'\,  S  (190;?), 
No.  2,  pp.  168-208). — Investigation  of  the  laws  of  the  pressure  of  grain  on  the  sides 
and  bottom  of  the  vessels  containing  it  was  begun  only  recently,  but  a  number  of 
publications  have  appeared  on  the  subject.  A  summary  of  their  contents  is  given 
in  the  present  article. — p.  fireman. 

Refrigerating  machinery;  its  principles  and  management,  A.  R.  Leask 
[London:  Simpkin,  Marshall  A  Co.,  Ltd.,  1901,  2.  ed.,  pp.  IX-j-296,  figs.  74). 

Refrigerating  and  ice-making  machinery,  A.  J.  Wallis-Tayler  {London: 
Crosby  Lock  wood  A  Son,  1902,  3.  ed.  enl.,  pp.  XVin+376,  pis.  2,  fi.gs.  103). 

Refrigereration,  cold  storage,  and  ice  making,  A.  J.  Wallis-Tayler  {London: 
Croshy  Lockwood  d:  Son;  Xew  York:  D.  Yan  Nostra nd  Co.,  1902,  pp.  XXXI^6o4,  figs. 
361). 

Materials  of  construction — a  treatise  for  engineers  on  the  strength  of  engi- 
neering materials,  J.  B.  Johnson  {New  York:  John  Wiley  &  Sons,  1902,  4-  ed.  erd., 
pp.  795,  ill.). 

MISCELLANEOUS. 

Bulletins  and  annual  reports  of  Arizona  Station,  11.  J.  Hall  {Arizona  Sta, 
Index  to  Yol.  I,  Bids.  1-25,  and  Ann.  Rpts.  1S90-1S97,  pp.  III+16;  Yol.  II,  Buls.  26-32,. 
and  Ann.  Epts.  1898-99,  pp.  293-306).— A.  general  index. 

Twenty-fifth  Annual  Report  of  Connecticut  State  Station,  1901  ( Connecticut 
State  Sta.  Bpt.  1001,  pp.  A'TT). — These  pages  accompany  Part  IV  of  the  report  and 
contain  the  organization  list  of  the  station,  a  report  on  the  w^ork  of  the  station  during 
the  year,  and  a  financial  statement  for  the  year  ended  September  30,  1901. 

General  index  to  reports  and  bulletins,  volumes  1  to  20,  1882  to  1901 
{Ohio  Sta.  Bid.  128,  Lide.r  Sup.,  pp.  247-292). 

Eleventh  Annual  Report  of  Oklahoma  Station,  1902  {Okiahoma  Sta.  Bpt. 
1902,  pp.  14-79). — This  includes  a  report  of  the  director  on  the  work  of  the  station 
during  the  year,  a  meteorological  summary,  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1902,  and  reprints  of  press  l)ulletins,  as  follows:  Wheat  experiments; 
pasturing  wheat;  selection  of  cottonseed;  broom  corn;  Bermuda  grass;  rape  for  early 
spring  feed;  alfalfa  in  Oklahoma;  feeding  wheat;  stock  feeding;  wheat  meal,  bran, 
and  shorts;  rations  for  fattening  steers;  feeding  cotton-seed  products  to  steers;  feed- 
ing cotton-seed  meal  to  hogs;  a  good  pear;  a  good  grape;  fruit  trees;  spray  apple 
trees;  cultivate  trees;  fall  planting  of  trees;  plant  trees  and  care  for  them;  blackber- 
ries in  Oklahoma;  potato  growing;  animal  parasites;  vaccination  to  prevent  blackleg; 
loco  investigations;  woolly  aphis;  borers  in  soft  maples;  and  protection  against  plant 
diseases  and  insects. 

Fourteenth  Annual  Report  of  Oregon  Station,  1902  {Oregon  Sta.  Bpt.  1902, 
jip.  12,  46-80).— Thh  \nv\ndes  a.  fiivdncml  statement  for  the  fiscal  year  ended  June 
30,  1902,  a  report  of  the  director  reviewing  the  different  lines  of  station  work,  and 
departmental  reports,  j.arts  of  which  are  noted  elsewhere. 
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Twelfth  Annual  Report  of  Utah  Station,  1901  (  Utah  Sta.  lipt.  1901,  pp. 
LI]'). — This  contains  the  (Organization  Hst  of  the  station,  a  report  of  the  director 
reviewing  the  work  of  the  station  during  tlie  year  and  outlining  proposed  work, 
departmental  reports,  a  list  of  bulletins  issued  by  the  station,  acknowledgments,  and 
a  financial  statement  for  the  fiscal  year  ended  June  30,  1901.  The  report  of  the 
agronomist  reviews  the  work  done  during  the  year,  especially  in  irrigation,  culture 
experiments,  and  the  destruction  of  dodder.  The  report  of  the  horticulturist  gives 
a  detailed  outline  of  exiieriments  in  progress.  The  report  of  the  irrigation  engineer 
contains  observations  on  seepage  and  evaporation. 

Twelfth  Annual  Report  of  Wyoming' Station,  1902  {Wyoming  Na.  lipi.  1902, 
])/>.  Go). — Tliis  includes  the  organization  list  of  the  station,  a  report  of  the  director, 
abstracts  of  Bulletins  50-53  of  the  station  issued  during  the  year,  reprints  of  press 
bulletins  noted  elsewhere,  a  list  of  acknowledgments,  a  financial  statement  for  the 
fiscal  year  ended  June  30,  1902,  and  reports  of  the  heads  of  departments. 

Crop  Reporter  (['.  aS'.  Dept.  Agr.,  Division  of  Statistics  Crop  Reporter,  4  {1903),  Nos. 
4-6,  pp.  8  each). — These  numbers  contain  reports  upon  the  condition  of  crops  in  the 
different  States  and  Territories  on  August  1,  September  1,  and  October  1,  1902,  and 
information  of  a  statistical  nature  concerning  particular  crops  in  the  United  States 
and  crop  conditions  in  foreign  countries. 

Yearbook  of  the  Department  of  Ag-riculture,  1901  (  U.  S.  l\'pt.  Agr.  Year- 
bool-  1901,  pp.  S46,  pis.  90,  Jigs.  52). — The  Yearbook  for  1901  has  been  jorepared  on 
the  same  general  jilan  as  in  the  past.  It  includes  a  report  of  the  Secretary,  giving  a 
general  review  of  the  operations  of  the  Department  during  the  year,  33  miscella- 
neous articles  noted  elsewhere,  and  an  appendix  containing  the  usual  statistical 
matter  and  other  information  of  interest  to  farmers. 

Agriculture  in  the  tropical  islands  of  the  United  States,  0.  F.  Cook  (  U.  S. 
Dept.  Agr.  Yearbook  1901,  pp.  349-368,  pis.  6) . — The  more  important  crops  that  can 
be  successfully  grown  in  the  Tropics  are  mentioned  and  briefly  de.scribed,  sugges- 
tions being  given  as  to  their  nature,  the  regions  where  they  are  most  likely  to  be 
.successful,  and  the  possibility  of  their  commercial  success. 

Ag-ricultural  investigations  in  the  island  possessions  of  the  United  States, 
W.  H.  Evans  (  f^.  S.  Dept.  Agr.  Yearbook  1901,  pp.  503-526). — A  historical  review  is 
given  of  the  various  attempts  that  have  been  made  in  promoting  agricultural  investi- 
gations and  agricultural  instruction  in  Porto  Rico,  Hawaii,  and  the  Philijipine  Islands. 

The  future  demand  for  American  cotton,  J.  L.  VVatkins  (  U.  S.  Dept.  Agr. 
Yearbook  1901,  pp.  193-206). — The  comparative  use  of  cotton,  wool,  flax,  and  silk  is 
discussed,  and  statistics  are  given  on  the  production  and  consumption  of  cotton  in 
different  countries. 

The  cotton-seed  industry,  C.  ]\I.  Daugherty  (  U.  S.  Dept.  Agr.  Yearbook  1901, 
pp.  285-298) .—This  is  an  account  of  the  growth  and  jiresent  status  of  the  cotton-seed 
industry  in  the  United  States. 

Wheat  ports  of  the  Pacific  Coast,  E.  S.  Holmes  (  U.  S.  Dept.  Agr.  Yearbook 
1901,  pp.  667-580,  j)ls.  5). — The  author  describes  the  ports  of  San  Francisco,  Port- 
land, Seattle,  and  Tacoma,  and  also  the  grain  fleet  of  the  Pacific  Coast,  and  gives 
statistics  on  the  exports  of  wheat  andflour  and  on  ocean  freight  rates. 

Some  problems  in  the  rural  common  school,  A.  C.  True  (  U.  S.  Dept.  Agr. 
Yearbook  1901,  j>p.  133-154,  pi-  1,  Jig'^-  4). — The  author  points  out  some  of  the  weak- 
nesses of  the  rural  common  schools  in  our  present  system  of  education  and  shows 
how  some  of  these  defects  are  being  overcome  in  a  number  of  States  by  erecting  or 
utilizing  central  schools  and  bringing  the  children  in  public  conveyances  to  them, 
grading  up  the  central  school  and  introducing  studies  in  the  curriculum  more  closely 
related  to  the  practical  business  of  the  farm,  securing  teachers  in  sympathy  with 
farm  life,  making  the  schools  more  largely  the  center  of  the  intellectual  life  of  the 
community,  and  by  the  cooperation  of  the  farmer  and  his  family  with  the  teachers 
and  pupils  through  institutes  and  like  agencies. 
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List  by  titles  of  publications  of  the  United  States  Department  of  Agricul- 
ture from  1840  to  June,  1901,  inclusive,  R.  B.  Handy  and  Minna  A.  Cannon 

{U.  S.  Dept.  Ai/r.,  Dirixton  of  PuMications  Bui.  6,  pp.  216). 

Nature  study  and  life,  C.  F.  Hodge  {London  and  Boston:  Glnn  ct  Co.,  1902,  pp. 
51.'f,  pi.  l,J'iix-  196). — This  is  a  practical  treatise  on  nature  study,  the  subject  being 
treated  from  the  standpoint  of  living  things.  It  contains  a  vast  amount  of  suggestive 
and  useful  information  regarding  domestic  animals  and  native  plants,  insects,  birds, 
and  lower  forms  of  animal  life.  Much  of  it  has  an  agricultural  and  economic 
bearing.  Thus,  detailed  directions  are  given  for  the  growing  of  an  apple  tree,  peach 
tree,  grapevine,  etc.,  from  the  planting  of  the  seed  to  the  grafting  or  budding  of  the 
plants,  and  the  after  treatment  as  fruit  trees.  A  chapter  on  our  common  birds  is 
considered  from  the  standpoint  of  what  ))irds  do,  and  their  value  in  the  community 
and  to  farm  life  is  clearly  brought  out.  Most  of  the  insects  treated  are  those  directly 
related  to  our  orchard,  garden,  and  field  crops,  and  to  the  household.  A  chapter  is 
given  on  elemental  forestry,  and  another  on  flowerless  plants,  like  ferns,  mosses, 
and  mushrooms.  A  final  chapter  contains  suggestions  for  lessons  with  plants  and 
animals,  suited  to  the  different  grades  in  the  school. 


NOTES. 


California  University  and  Station. — Among  some  of  the  most  imperative  needs 
of  the  university,  as  set  forth  by  President  Wheeler  in  a  recent  number  of  Sunset, 
are  the  estabhshment  of  a  school  of  forestry  and  a  university  farm,  "with  full  equip- 
ment to  illustrate  all  the  usual  agricultural  processes."  E.  W.  Major,  a  graduate  of 
the  University  of  Minnesota  and  for  several  years  an  assistant  in  the  dairy  department 
of  the  station,  has  been  appointed  instructor  in  dairy  husbandry  in  the  university, 
and  has  entered  upon  his  duties.  His  first  task  was  the  organization  of  the  ten 
weeks'  course  in  dairying,  upon  which  26  students  have  entered.  W.  A.  Setchell, 
professor  of  botany  in  the  university  and  botanist  to  the  station,  has  been  granted 
his  sabbatical  leave  of  absence  for  one  year  from  July  1,  1903.  Through  a  misun- 
derstanding, it  was  announced  in  the  Octolier  number  of  the  Record  that  J.  Burtt 
Davy  had  resigned  his  position  in  the  university  and  station  to  accept  a  position  in 
the  Bureau  of  Plant  Industry  of  this  Department.  It  is  now  learned  that  Mr.  Davy 
will  retain  his  position  of  instructor  in  the  university  and  assistant  botanist  to  the 
station,  but  has  been  granted  leave  of  absence  for  one  year,  during  which  he  will 
carry  on  studies  in  economic  botany  in  this  Department,  with  the  title  of  assistant 
curator. 

Colorado  College  and  Station. — S.  Arthur  Johnson,  a  graduate  of  Rutgers  Col- 
lege, has  been  appointed  assistant  entomologist,  vice  E.  D.  Ball,  who,  as  previously 
noted,  has  gone  to  Utah. 

Connecticut  Stores  Station. — The  headquarters  of  the  station  have  recently  been 
moved  from  Middletown  to  Storrs,  and  hereafter  the  business  of  the  station  will  be 
conducted  at  the  latter  place.  Its  work  will  be  broadened  somewhat  and  developed 
along  the  lines  of  poultry  investigations,  horticulture,  dairying,  and  soil  tillage. 
E.  R.  Bennett,  a  graduate  of  the  Michigan  Agricultural  College  and  deputy  inspector 
of  orchards  in  Michigan,  has  been  appointed  assistant  horticulturist  of  the  station. 
He  will  devote  his  entire  time  to  experiment  station  work,  and  will  investigate  espe- 
cially matters  concerning  small  fruits  and  truck  gardening.  A  bacteriological  labora- 
tory is  being  fitted  up  at  Storrs,  where  investigations  will  be  conducted  in  dairy  and 
soil  bacteriology  under  the  supervision  of  Dr.  H.  W.  Conn.  The  staff  of  the  station 
as  at  present  organized  is  as  follows:  L.  A.  Clinton,  acting  director  and  agriculturist; 
A.  G.  Gulley,  horticulturist;  W.  O.  Atwater,  supervisor,  nutrition  investigations; 
H.W.  Conn,  supervisor,  dairy  bacteriology;  C.  L.  Beach,  dairy  husbandman;  W.  A. 
Stocking,  jr.,  assistant  bacteriologist;  F.  H.  Stoneburn,  poultryman;  E.  R.  Bennett, 
assistant  horticulturist;  H.  L.  Garrigus,  assistant,  field  experiments;  W.  M.  Esten, 
laboratory  assistant;  B  F.  Koons,  consulting  entomologist;  C.  A.  Meserve,  consult- 
ing chemist;  E.  H.  Lehnert,  consulting  veterinarian;  E.  A.  White,  consulting 
botanist. 

lowA  Station. — C.  PI  Gray,  assistant  chemist  of  the  station,  has  resigned  to  accept 
the  position  of  chemist  of  the  Continental  Creamery  Company,  Topeka,  Kans. 

Minnesota  Station. — A.  G.  Ruggles  has  been  appointed  assistant  entomologist  of 
the  station. 
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New  York  Corxell  Station.— A  live-stock  judging  pavilion  is  now  under  con- 
struction. The  judging  room  will  be  26  by  36  ft.,  and  will  greatly  facilitate  the  prac- 
tical work  with  animals,  and  incidentally  the  building  will  be  available  for  other  uses. 

North  Carolina  Station. — Franklin  Sherman,  jr..  who  for  some  time  has  been 
employed  as  entomologist  to  the  State  department  of  agriculture,  has  been  placed 
upon  the  station  staff  as  entomologist.  Nineteen  head  of  thoroughbred  Aljerdeen 
Angus  cattle  were  purchased  in  the  vicinity  of  Columbus,  Ohio,  during  the  past 
summer  and  are  now  being  inoculated  by  the  veterinarian  of  the  station,  preparatory 
to  sending  out  to  farmers  in  different  parts  of  the  State  for  whom  the  purchases  were 
made.  Thirty-nine  head  of  the  same  breed  of  cattle  were  purchased  in  Missouri  the 
past  winter  and  inoculated  against  Texas  fever.  A  portion  of  these  animals  were 
also  obtained  for  farmers,  the  rest  being  purchased  for  the  use  of  the  station  and  the 
State  department  of  agriculture. 

Pennsylvania  Station. — Thorne  M.  Carpenter,  recently  of  the  Massachusetts  Sta- 
tion, Leonard  R.  Cook,  of  Purdue  University,  and  H.  L.  Wilson,  of  the  University  of 
Virginia,  have  been  appointed  assistant  chemists  of  the  station,  vice  M.  S.  McDowell, 
C.  W.  Norris,  and  N.  W.  Buckhout,  whose  resignations  have  been  previously  noted. 

Tennessee  Station. — A  new  two-story  barn,  20  by  48  ft.,  has  just  been  completed 
iit  a  cost  of  about  ?!400.  This  l^arn  is  intended  for  cattle  feeding  under  the  conditions 
prevailing  on  farms  in  Tennessee,  and  is  designed  especially  for  experiments  with 
stock  cattle  to  be  fed  on  cheap  rough  fodder  and  a  light  grain  ration,  and  finished  on 
irrass  the  following  summer.  The  barn  contains  4  pens,  12  by  14  ft.,  calculated  to 
accommodate  4  lots  of  4  cattle  each,  and  has  ample  storage  space  above  for  the  rough 
fodders.  The  pens  connect  with  an  open  air  yard  so  that  the  cattle  can  be  turned 
out  in  good  weather.  In  a  barn  previously  erected  16  head  of  cattle  will  be  fed  on  a 
heavy  grain  and  silage  ration  during  this  winter  and  finished  for  the  April  market. 
The  object  of  this  experiment,  and  those  provided  for  in  the  new  barn,  is  to  determine 
whether  the  farmers  of  Tennessee  should  winter  feed  their  cattle  and  finish  them  for 
the  spring  market,  or  carry  them  through  the  winter  on  a  cheap  ration  and  finish  on 
grass  for  the  autumn  market.  During  the  present  winter  the  station  will  have  more 
than  100  liead  of  beef  and  dairy  cattle,  horses,  mules,  she3p,  and  swine,  on  feeding 
experiments. 

U.  S.  Department  of  Ac;riculture. — A.  S.  Hitchcock,  of  the  Bureau  of  Plant 
Industry,  has  been  spending  some  time  in  Europe,  studying  especially  the  sand- 
binding  grasses  and  their  management  in  Holland,  Belgium,  France,  and  Germany. 
He  will  return  about  January  1.  A.  D.  Ho])kins  has  returned  from  an  extended  trip 
to  Arizona,  southern  California,  northern  Idalio,  the  Puget  Sound  country,  and  the 
Black  Hills,  where  he  has  been  studying  the  damage  done  to  timber  by  insects. 

Miscellaneous. — During  the  past  season  the  North  Carolina  State  board  of  agri- 
culture has  continued  field  experiments  at  two  substations  or  test  farms  in  the  two 
ends  of  the  coastal-plain  section  of  the  State,  the  tests  being  with  fertilizers,  culture 
methods,  rotations,  and  varieties  of  corn,  cotton,  and  peanuts;  fertilizer  tests  with 
bright  tobacco,  and  an  experiment  in  growing  Cuban  tobacco  on  bright  tobacco  soils. 
Some  cooperative  work  has  also  been  done  in  testing  varieties  of  corn  and  cotton 
which  have  been  found  by  previous  experiments  at  these  farms  to  give  good  results, 
and  the  work  at  the  farms  has  been  supplemented  by  laboratory  work.  A  third  farm 
has  been  established  on  the  red  clay  land  in  the  Piedmont  section,  and  ex])erimental 
work  will  be  taken  up  on  this  farm  next  spring.  These  farms  are  maintained  exclu- 
sively with  the  funds  of  the  State  board  of  agriculture. 

H.  M.  ('ottrell,  formerly  of  the  Kansas  College  and  Station,  is  now  professor  of 
agriculture  in  Ruskin  College,  located  at  Trenton,  Mo.  Ruskin  College  is  the  central 
institution  of  a  number  of  cooperative  associations  of  which  Walter  Yrooman  is  the 
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leading  spirit.  Thomas  E.  Will,  formerly  president  of  the  Kansas  College,  is  professor 
of  social  science  in  the  same  institution. 

The  annual  report  of  the  board  of  agriculture  of  Great  Britain  for  1901-2,  just 
received,  shows  that  the  total  amount  of  grants  by  the  board  for  agricultural  educa- 
tion and  research  was  £7,950  (about  $38,700).  The  report  indicates  that  the  board 
of  agriculture  is  being  brought  into  closer  touch  with  the  educational  work  in  charge 
of  the  county  councils.  These  councils  are  "evincing  an  increasing  desire  to  avail 
themselves  of  the  assistance  of  the  board,  in  its  advisory  capacity,  in  the  development 
of  their  educational  schemes  so  far  as  these  bear  upon  agriculture  or  rural  science." 
The  need  of  such  central  coordinating  influence  has  been  quite  apparent.  Most  of  the 
county  councils  have  now  settled  down  to  elaborate  the  details  of  the  educational 
schemes  which  they  have  initiated.  The  board  has  also  been  associated  with  the  board 
of  educatioQ  in  the  preparation  of  8yllal)i  for  use  in  rural  schools  and  classes.  Continu- 
ing the  policy  of  the  board  to  establish  and  develop  collegiate  centers,  a  movement  is 
on  foot  to  secure  such  an  agricultural  collegiate  center  for  the  southwest  of  England, 
although  it  has  not  yet  taken  definite  form.  The  expansion  of  systematic  horticultural 
instruction  by  the  various  collegiate  centers  is  mentioned  as  a  prominent  feature  of 
the  work.  This  appears  to  be  largely  extension  work  in  the  form  of  lectures  and 
demonstrations,  visits  to  gardens,  and  the  furnishing  of  advice.  In  the  counties  of 
Cumberland  and  Northumberland  fruit  stations  have  also  been  established  which  are 
thought  to  promise  much  success.  During  the  year  a  fine  group  of  educational  build- 
ings was  comijleted  at  the  Yorkshire  farm  of  Garforth,  and  very  extensive  additions 
were  made  to  the  class  rooms,  laboratories,  and  dormitories  of  the  Southeastern  Agri- 
cultural College  at  Wye.  It  is  mentioned  that  in  both  cases  these  additional  facilities 
were  the  result  of  a  demand  rather  than  an  anticipated  growth.  The  college  at  Wye 
has  been  formally  affiliated  with  the  University  of  London. 

Science  states  that  in  consequence  of  the  removal  of  Prof.  D.  A.  Gilchrist,  the  head 
of  the  agricultural  department  at  Reading  College,  to  a  similar  position  at  Durham 
College,  Newcastle,  the  department  has  been  reorganized,  and  the  following  appoint- 
ments made:  To  l)e  lecturer  in  agricultural  botany  and  director  of  the  agricultural 
department,  John  Percival,  vice  principal  of  the  Southeastern  Agricultural  College 
at  Wye;  to  be  lecturer  in  the  practice  (jf  agriculture,  J.  O.  Peet;  to  be  lecturer  in 
dairy  farming  and  dairy  bacteriology,  C.  W.  Walker-Tisdale;  to  be  director  of  the 
horticultural  department,  Frederick  Keeble,  lecturer  in  botany  at  University  Col- 
lege, Reading;  to  be  lecturer  in  horticulture  and  keeper  of  the  gardens,  William  H. 
Patterson. 

The  report  of  the  Nova  Scotia  School  for  Horticulture  for  the  year  1901  has  just 
been  received.  This  school  is  located  at  Wolfville,  and  is  in  charge  of  Prof.  F.  C. 
Sears,  formerly  connected  with  the  Kansas  and  Utah  stations.  The  year  is  reported 
as  in  many  respects  the  most  successful  in  the  history  of  the  institution.  The  total 
attendance  of  the  school  was  68  students,  58  of  whom  were  from  Nova  Scotia,  7  from 
New  Brunswick,  and  3  from  Prince  Edward  Island.  The  school  year  opens  Novem- 
ber 1  and  closes  May  1,  and  the  course  covers  two  years.  The  work  of  the  school 
has  been  encouraged  through  the  passage  by  the  provincial  legislature  of  ' '  an  act  to 
encourage  horticulture,"  appropriating  $1,000  a  year  for  the  establishment  in  each 
county  of  one  or  more  model  orchards,  with  an  experimental  plat  in  connection  with 
the  School  of  Horticulture.  The  execution  of  this  act  is  in  the  hands  of  the  provin- 
cial secretary  of  agriculture  and  the  director  of  the  School  of  Horticulture.  Two  of 
the  model  orchards  were  established  during  the  year,  and  the  experimental  plat  at 
the  school  was  started.  "The  plan  for  the  model  orchards  is  to  make  them  as  far  as 
possible  what  their  name  implies,  models  that  may  be  followed  with  profit  by  all 
growers  in  the  sections  where  they  are  established.  To  this  end  the  most  up-to-date 
methods  will  be  followed  in  caring  for  the  land,  fertilizing,  spraying,  and  pruning. 
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But  besides  being  models  as  to  methods,  it  is  hoped  to  make  them  of  use  experi- 
mentally, and  therefore  a  few  trees  each  of  a  number  of  new  varieties  of  fruits  will 
he  included  in  each  orchard.  Each  plantation  will  include  apples,  pears,  plums, 
cherries,  peaches,  apricots,  quinces,  crab  apples,  and  all  kinds  of  small  fruits."  On  the 
experimental  plat  of  the  school  varieties  of  most  of  these  fruits  were  set  out,  together 
with  a  long  list  of  ornamental  trees  and  shrubs;  and  experiments  were  made  in 
growing  a  variety  of  cover  crops  for  orchards.  The  work  of  holding  "agricultural 
meetings"  has  been  continued,  the  report  mentioning  23  such  meetings  during  the 
year  which  were  attended  by  the  principal  of  the  school. 

Under  the  direction  of  the  board  of  advisers  of  the  faculty  and  alumni  of  the  New 
York  State  College  of  Forestry,  a  periodical  publication,  known  as  the  Forestry 
Quarterly,  has  appeared.  The  objects  to  which  this  journal  is  devoted  are  to  aid  in 
the  establishment  of  rational  forest  management,  to  offer  an  organ  for  the  publica- 
tion of  technical  papers  of  interest  to  professional  foresters  in  America,  and,  by 
means  of  abstracts,  to  keep  the  profession  in  touch  with  the  current  literature  and 
forestry  movement  in  the  United  States. 

A  new  journal  on  moor  culture,  entitled  Iledeselskabets  Tidsskriff,  has  appeared. 
The  journal  is  to  be  published  monthly  by  the  Moor  Society  of  Aarhus,  and  is 
devoted  to  a  discussion  of  the  usual  problems  met  with  in  the  cultivation  of  swampy 
areas,  including  particularly  the  culture  of  grasses  and  other  crops  which  can  be 
raised  in  such  conditions,  and  reports  of  fertilizer  experiments. 

A  note  in  Nature  states  that  Lord  Curzon,  the  viceroy  of  India,  has  ordered  the 
heads  of  the  veterinary,  survey,  forest,  meteorological,  geological,  agricultural,  and 
botanical  departments  of  India  to  form  a  board  of  economic  inquiry,  which  shall 
meet  twice  annually  to  formulate  a  programme  and  to  review  past  work.  The  board 
is  also  to  act  as  an  advisory  committee  to  the  Government. 

In  order  to  encourage  the  cultivation  of  plants  grown  by  children  attending  the 
elementary  schools,  the  education  board  at  Barbados,  British  West  Indies,  has  issued 
a  list  of  50  prizes,  varying  in  value  from  $2  to  25  cents  each,  to  be  offered  by  the 
imperial  Department  of  Agriculture  at  an  exhibition  to  be  held  at  Dodd's  Plantation, 
January  13, 1903.  The  plants  exhibited  must  be  grown  and  cared  for  by  the  exhibitor. 
As  a  further  means  of  promoting  this  work  the  Imperial  Department  of  Agriculture 
distributes  small  jjackages  of  vegetable  seeds  to  the  different  schools. 
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As  the  representatives  of  this  Otfice  have  visited  the  experime^nt 
stations  in  different  parts  of  the  countrv  during-  the  past  3'ear  th(\v 
have  been  deeply  impressed  with  the  fact  that  many  of  our  most  suc- 
cessful station  officers  are  })eino-  overworked.  This  is  chiefly  due  to 
the  great  variety  of  services  which  they  are  called  upon  to  perform. 
Teaching,  lecturing  at  farmers"'  institutes  and  elsewhere,  writing  books, 
compiling  l)uil(4ins  and  newspaper  articles,  corresponding  with  a  large 
number  of  persons  on  a  great  variety  of  subjects,  attending  meetings 
of  associations,  agricultural  fairs,  (^tc. .  absorli  a  large  amount  of  time 
and  energy;  and  when  to  these  things  is  added  the  earnest  pursuit  of 
new  knowledge  by  night  and  by  day,  with  perhaps  very  little  \'acation 
from  year  to  3'ear,  the  worker  either  breaks  down  prematurely  or  else, 
as  most  frequently  happens,  the  character  of  his  work  increasingly 
approximates  the  level  of  mediocrity. 

A  part  of  the  blame  for  this  unfortunate  state  of  things  is  undoubt- 
edly to  be  laid  to  the  charge  of  the  workers  themselves.  Success  in 
one  line  often  tempts  men  to  broaden  their  operations  to  cover  lines  of 
effort  for  which  the}'  have  no  special  fitness.  An  itching  for  popular 
applause  or  the  fascinations  of  administrative  functions  seduce  many 
investigatois  to  neglect  their  laboratories  for  the  office  and  the  lecture 
platform.  The  notion  that  a  man  is  great  according  to  the  multiplicity 
of  his  works,  rather  than  their  permanent  value,  is  widespread  among 
us.  The  vast  and  complicated  operations  of  the  leaders  of  our  indus- 
trial system  arc  too  often  taken  as  a  model  to  be  followed  as  far  as 
possible  in  our  educational  and  scientific  institutions. 

To  have  one's  ear  constantly  to  the  telephone,  to  dictate  rapidly  to 
a  stenographer,  to  be  ever  on  the  move  in  a  limited  express  train — 
the  Ameri  -an  scientist  seems  often  to  think  he  is  deprived  of  his  right- 
ful privileges  if  he  can  not  do  all  these  things.  To  sit  down  quietly  to 
plan  a  thorough  investigation  of  a  particular  problem,  and  to  pursue 
details  of  that  plan  month  after  month  until  the  solution  is  gained,  is 
one  of  the  most  difticult  things  to  do  amid  the  feverish  activity  of  our 
modern  world. 


Note. — These  notes  are  from  the  Annual  Report  of  the  Office  of  Experiment  Sta- 
tions for  1902. 
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Miinv  men  attribute  their  failure  to  achieve  success  as  investigators 
to  their  environment,  when  the  trouble  is  really  in  themselves.  Com- 
plaints about  lack  of  time  and  funds  and  opportunities  count  for  very 
little  when  they  come  from  men  who  are  evidently  spreading-  tie 
scope  of  their  operations  beyond  a  reasona])le  limit,  or  who  can  not 
l)roduce  well-conceived  and  carefully  thought  out  plans  of  research. 
When  a  station  worker  tells  us  in  one  breath  that  he  can  not  investi- 
gate because  he  is  overloaded  with  teaching,  and  in  the  next  informs 
us  that  his  spare  time  is  occupied  in  the  private  management  of  a  large 
farm,  or  that  he  is  on  the  lookout  for  an  opening  as  college  president, 
we  can  hardly  be  expected  to  sympathize  with  him  if  he  proves  a 
failure  as  an  investigator. 

But  on  the  other  hand  the  failure  of  station  officers  to  reach  their 
highest  efficiency  as  investigators  must  in  very  many  cases  be  attributed 
to  the  conditions  under  which  they  are  compelled  to  work.  Without 
doubt  many  advantages  have  accrued  to  our  stations  from  their 
union  with  colleges,  but  many  evils  have  also  ]>efallen  theni  because 
of  the  crude  condition  of  these  educational  institutions. 

Too  many  of  our  agricultural  colleges  are  even  yet  in  the  high-school 
stage,  and  the  number  of  class-room  periods  required  of  members  of 
their  faculties  is  reckoned  on  that  basis.  This  condition  is  aggravated 
by  the  recent  popularity  of  these  colleges,  which  has  swelled  the  num- 
ber of  their  students  beyond  their  capacity  to  accommodate,  and  has 
thus  materially  increased  the  labors  of  the  teaching  staff.  When  to 
this  is  added  the  success  of  our  experiment  stations  to  such  an  extent 
that  their  correspondence  and  outside  calls  for  assistance  have  swelled 
to  vast  proportions,  and  the  success  of  the  farmers'  institutes  and  other 
forms  of  college  extension  work  among  farmers,  the  demands  uj)on 
many  of  our  station  workers  have  exceeded  their  powers  of  physical 
and  mental  endurance. 

The  recent  splendid  liberality  of  man}'  of  our  State  legislatures 
toward  the  agricultural  colleges  in  provisions  for  their  equipment 
with  buildings  and  apparatus  is  most  praiseworthy,  but  even  this  has, 
at  least  temporarily,  laid  heavier  and  most  distracting  burdens  on  our 
station  workers.  Enlarged  material  equipment  and  increased  num- 
bers of  students  are,  without  doubt,  putting  heavy  burdens  upon  col- 
lege presidents  and  boards  of  management,  who  must  care  for  these 
things  and  proA'ide  teachers  for  the  daily  routine  of  college  courses. 
Their  task  is  a  most  difficult  one,  and  the  pu])lic  needs  to  have  a  more 
intelligent  appreciation  of  its  requirements. 

It  is  nevertheless  very  important  that  the  just  claims  of  the  experi- 
ment stations  to  the  best  services  of  able  investigators  should  be  duly 
considered  and  adequately  met. 
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The  value  of  experiment  stations  as  agencies  for  the  improvement 
of  farm  practice,  and  as  instruments  for  the  enlaro-ement  of  the  science 
of  agriculture  on  which  the  courses  in  our  agricultural  schools  and 
colleges  are  based,  is  becoming  more  apparent  with  each  passing  year. 
Theoretically  this  is  more  generally  acknowledged  l)y  the  managers  of 
our  colleges:  but  many  of  them  are  still  urging  what  they  consider 
valid  reasons  for  refusing  to  transmute  this  theory  into  practice. 
And  our  observations  of  the  past  year  convince  us  that  thci'o  has  never 
been  a  time  when  it  was  more  necessary  to  plead  on  behalf  of  our 
successful  station  workers  that  they  be  relieved  from  onerous  and 
multifold  routine  duties,  in  order  that  their  vigor  may  l)e  long  main- 
tained and  their  best  energies  be  given  to  experimental  research  on 
behalf  of  agriculture. 

More  attention  should,  in  our  judgment,  be  given  by  the  managers 
of  our  stations  to  the  hours  of  labor  required  of,  and  the  seasons  of 
rest  afforded  and  even  enforced  upon,  our  suOcessful  station  workers. 
After  proper  training  for  research  has  been  acquired,  the  length  of 
the  period  during  which  sustained  efforts  of  the  highest  order  are 
successfully  made  is  a  most  important  factor  in  the  success  of  the 
agricultural  investigator.  What  a  waste  and  loss  when  the  man 
whose  early  career  gives  promise  of  much  fruit  of  research  breaks 
down  in  middle  life,  and  either  dies  or  lives  on  in  the  shadows  of 
mediocrity.  Good  investigators  are  exceedingly  rare,  and  it  is  reall}^ 
the  duty  of  boards  of  control  and  college  presidents  to  seek  out  such 
men  and  to  guard  them  carefully  against  overwork  and  dissipation  of 
energy. 

We  plead,  therefore,  for  a  broader  and  deeper  study  of  the  human 
side  of  our  institutions  of  agricultural  research,  in  order  that  there 
may  be  a  richer  and  more  continuous  return  for  the  great  outla}'  which 
our  people  are  making  in  the  hope  of  beneffting  agriculture,  and  that 
there  ma}^  be  a  greater  enriching  of  the  intellectual  side  of  our  agri- 
cultural colleges,  the  permanent  success  of  which  depends  after  all 
very  largely  on  the  work  of  their  research  departments. 

In  former  reports  it  has  been  urged  that  it  is  unwise  for  stations 
w4th  limited  funds  to  maintain  so  many  different  departments  that  the 
funds  available  for  the  expenses  of  experiments  other  than  salaries  are 
very  small.  This  we  would  continue  to  urge,  at  the  same  time  recog- 
nizing that  under  existing  conditions  it  is  practically  essential  that  even 
stations  having  only  the  Hatch  fund  for  their  maintenance  shall  be 
divided  into  several  departments.  It  is  therefore  all  the  more  desir- 
able that  in  some  way  additional  funds  shall  be  obtained  to  enable  the 
stations  to  conduct  their  operations  on  a  larger  scale. 

More  funds  are  also  required  to  enable  the  stations  to  engage  in 
experimental  inquiries  in  lines  which  the}"  have  hitherto  neglected. 
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In  the  iuiportiint  tield  of  agricultunil  engineering,  with  the  exception 
of  the  work  done  in  irrigation  in  Colorado  and  in  a  more  limited  way 
in  a  few  other  States,  the  stations  have  thus  far  done  almost  nothing. 
Thouoh  the  farmers  of  the  United  States  are  by  far  the  largest  user.^ 
of  agricultural  machinery  of  those  in  any  country,  the  experiment 
stations  have  not  undertaken  any  serious  studies  of  such  machinery. 

When  the  Hatch  Act  was  passed  fifteen  years  ago  it  was  estimated 
that  the  annual  value  of  agricultural  products  in  the  United  States  was 
three  billion  dollars,  and  that  thus  the  annual  expenditures  for  the 
stations  organized  under  that  act  would  not  amount  to  more  than  a  tax 
of  twenty-five  cents  on  every  thousand  dollars"  worth  of  agricultural 
product.  The  census  of  1900  shows  that  the  annual  output  of  our 
farms  now^  amounts  to  five  billion  dollars.  It  is  believed  that  the 
experiment  stations  have  had  much  to  do  with  this  increased  agri- 
cultural production.  The  funds  expended 'in  their  maintenance  have 
thus  proved  to  l)e  highly  renmnerative  investments. 

Experience  has  demonstrated  that  it  is  a  wise  policy  to  Invoke  the 
aid  of  science  and  expert  skill  for  the  extension  and  improvement  of 
our  agriculture.  It  would  be  well,  therefore,  for  our  people  to  con- 
sider seriously  the  extension  of  the  operations  of  the  stations  on  a  scale 
which  it  is  believed  would  secure  wider  and  more  permanent  results. 
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The  determination  of  sulphur  and  phosphorus  in  plant  substances,  C.  P. 

Beistle  {Jour.  Amcr.  (_'hcm.  Soc,  24  {1H02),  No.  11,  pp.  109S-1100). — Comparative- 
tests  of  8  different  methods  on  cotton-seed  meal,  timothy  hay,  and  egg  albumen  are 
reported.  The  results  show  that  the  fusion  method  with  ])otassium  hydroxid  and 
potassium  nitrate  gave  the  highest  results  for  sulphur  in  all  three  of  the  substances 
examined.  "The  amount  of  suljihur  in  the  ash  of  the  vai'ious  samples  is  so  low  that 
it  gives  no  indication  of  the  total  amount  of  sulphur  present,  showing  that  the  greater 
portion  is  driven  off  by  ignition.  The  sulphur  obtained  l)y  Ixjiling  with  potassium 
hydroxid  solution,  with  subsecpient  oxidation  with  chlorin,  gave  only  half  the  sul- 
phur found  by  the  fusion  method.  The  sulphur  found  by  ignition  in  the  bomb 
calorimeter  is  about  the  same  in  amount  as  that  found  by  combustion  in  a  stream  of 
oxygen  and  absorption  of  the  products  of  combustion  in  a  hydrochloric  acid  solution 
of  bromin,  but  i's  still  considerably  less  than  is  obtained  by  fusion."  It  was  found 
that  special  precautions  were  necessary  in  order  to  secure  the  complete  oxidation  of 
the  sulphur. 

"The  fusion  method  gave  slightly  more  phosphoric  acid  than  the  ash  in  the  case 
of  the  cotton-seed  meal,  but  jiractically  the  same  for  the  timothy  hay  and  egg  albu- 
men. This  would  indicate  that  in  the  substances  examined,  the  phosphoric  acid  was 
volatile  to  a  very  slight  extent,  if  at  all.  Boiling  with  potassium  hydroxid  solution 
and  treating  with  chlorin  gave  results  so  low  that  this  method  may  be  discarded  for 
the  analysis  of  this  class  of  bodies.  The  phosphoric  acid  found  by  ignition  in  the 
bomb  calorimeter  was  slightly  less  than  by  fusion,  and  this  difference  was  probably  due 
to  mechanical  loss  of  the  smaller  particles  of  the  glassy  slag  which  contained  almost 
all  the  phosi>horic  acid.  The  amount  of  phosphoric  acid  ol)tained  from  the  hay  by 
boiling  with  nitrohydrochloric  acid  was  practically  the  same  as  found  by  fusion  or 
incineration.  When  the  cotton-seed  meal  was  treated  in  this  way  only  al)0ut  half  of 
the  phosphoric  acid  present  was  obtained." 

Investigations  are  reported  which  indicate  that  this  latter  fact  is  jiossibly  due  to 
the  phosphoric  acid  being  in  organic  combination,  which  is  not  Ijroken  down  by  l)oil- 
ing  with  strong  nitrohydrochloric  acid. 

The  determination  of  sulphur  and  phosphorus  in  organic  materials,  H.  C. 
Sherman  {Jour.  Aitwr.  Chnn.  Soc,  24  (1902),  Xo.  11,  pp.  1100-1109).— Compar'mms 
of  the  l)omb  calorimeter  and  nitric  acid  methods  (with  compressed  oxygen),  sodium 
peroxid-hydroxid,  for  sulphur  and  the  i-alorimeter,  sodium  carbonate,  and  sulphuric 
acid  ammonium  nitrate  methods  for  phosphorus,  on  dried  lean  beef,  milk  curd,  coagu- 
lated white  and  yolk  of  eggs,  wheat  )>ran,  and  dried  beans  are  reported.  The  conclu- 
sions reached  were  as  follows: 

"For  the  determination  of  sulphur  the  method  of  combustion  in  compressed 
oxygn  is  preferred.  Equally  good  results  were  obtained  by  the  hydroxid-peroxid 
method,  but  the  manipulation  is  less  convenient.     The  nitric  acid  method  as  used 

gave  low  results. 
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"In  the  determination  of  phosphorus  practically  identical  results  were  obtained 
■whether  the  material  was  oxidized  by  combustion  in  oxygen,  by  heating  with  car- 
bonaie  and  nitrate,  or  by  boiling  with  sulphuric  acid  and  ammonium  nitrate.  For 
the  analysis  of  food  materials  and  physiological  products  the  last-mentioned  method 
will  probably  be  found  most  convenient,  especially  in  laboratories  where  the  Kjeldahl 
nietho<l  for  nitrogen  is  largely  used. 

"In  analyzing  animal  and  vegetable  materials  there  is  very  much  greater  danger 
of  loss  by  volatilization  of  sulphur  than  of  phosphorus." 

The  estimation  of  soil  acidity  and  the  lime  requirements  of  soils,  F.  P. 
Veitch  {Jour.  Amer.  Chem.  Soc,  ii4  {1902),  No.  11,  pp.  11  SO- 11 28) .—The  method 
proposed  is  as  follows: 

"For  the  preliminary  test,  to  ?.  portions  of  10  gm.  each  of  the  soil  in  platinum 
dishes  add  50  to  60  cc.  of  distilled  water,  and  different  amounts  of  standard  lime- 
water.  For  example,  to  the  first  10  cc,  to  the  second  20  cc,  and  to  the  third  30  cc. 
of  limewater  are  added.  Dry  down  at  once  on  the  steam  bath,  transfer  to  a  stop- 
pered Jena  flask  with  100  cc.  of  distilled  water,  allow  to  stand  overnight,  with 
occasional  shaking,  filter  (the  filtrate  should  be  clear  or  Init  faintly  turbid),  take  50 
cc.  in  a  Jena  beaker,  add  a  few  drops  of  phenolphthalein  solution,  and  boil  until  the 
appearance  of  the  pink  color  or,  in  the  case  where  no  color  is  developed,  to  a  volume 
of  about  5  cc.  Then  with  the  2  portions  of  treated  soil,  one  of  which  has  been  ren- 
dered alkaline  by  the  added  limewater  and  the  other  of  which  is  still  acid,  as  guides, 
prepare  3  fresh  portions  of  10  gm.  each,  and  add  limewater  as  before,  except  that 
the  amount  added  to  a  dish  differs  from  that  added  to  another,  by  only  1  or  2  cc. 
Dry,  allow  to  stand,  filter,  and  treat  exactly  as  before.  The  smallest  amount  of 
limewater  which  gives  the  characteristic  pink  with  phenolphthalein  is  taken  as  the 
acidity  equivalent  of  the  soil.  From  the  data  thus  obtained,  the  acidity  and  lime 
requirements  of  the  soil  may  be  calculated." 

The  results  obtained  with  this  method  on  a  number  of  samples  of  soils  from  dif- 
ferent localities  are  compared  with  those  obtained  by  Wheeler  in  field  and  labora- 
tory experiments  on  the  same  soils,  but  no  very  definite  relation  is  shown  between 
the  lime  requirements  as  indicated  by  the  proposed  method  and  the  productive 
capacity  of  the  soils.  The  relations  of  soil  acidity  to  the  productive  power  are 
discussed,  the  need  of  further  study  of  the  subject  being  pointed  out. 

Tacke's  method  for  determining'  acidity  in  peat  soils  as  applied  to  other 
soils,  M.  Gratchev  {ZItur.  Opuiln.  Agron.  [Jour.  E.ipt.  Laiichr.~\,  S  {1902),  No.  3, 
pp.  355-365). — This  method  (E.  S.  R.,  9.,  p.  32)  is  not  considered  applicable  to  soils 
in  general. 

A  short  method  of  determining  potash,  B.  Sjollema  {Cliem.  Ztg.,  26  {1902), 
No.  85,  pp.  1014,  1015). — The  use  of  barium  carbonate  and  magnesium  chlorid  to 
replace  barium  chlorid  in  the  precipitation  of  sulphates  in  case  of  potash  salts  is 
proposed.  The  carbonate  (stirred  up  in  water)  is  used  at  the  rate  of  10  gm.  of  car- 
bonate to  5  gm.  of  the  potash  salt.  In  case  of  salts  containing  consideral)le  amounts 
of  chlorids  the  use  of  magnesium  chlorid  is  unnecessary. 

The  volumetric  determination  of  lime  in  the  presence  of  salts  of  iron,  alu- 
minum, manganese,  magnesium,  phosphoric  acid,  and  sulphuric  acid,  N. 
STEPANOv(Z/tMr.  Opuitn.  Agron.  [Jour.  Expt.  Landw.'],  3  {1902),  No.  2,  pp.  190-200). — 
In  the  method  proposed  the  lime  in  50  cc.  of  the  solution  to  be  examined,  corre- 
sponding to  2.5  gm.  of  substance,  is  precipitated  by  adding  ammonium  oxalate  in 
presence  of  a  slight  excess  of  oxalic  acid.  The  precipitate  is  washed  free  from  oxalic 
acid,  dissolved  in  10  per  cent  hydrochloric  acid,  and  titrated  with  potassium  per- 
manganate solution. 

The  separation  of  iron,  aluminum,  and  phosphoric  acid  from  lime,  N. 
Stepanov  {Zlmr. Opuitn.  Agrou.  \_Jour.  E.rpt.  Landw.l,  3  {1902),  No. 2,  pp.  201-203).— 
The  results  reported  show  that  2  precipitations  with  ammonia  in  presence  of  acetic 
acid  are  not  sufficient  to  entirely  free  the  precipitate  from  lime. 
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The  precipitation  of  solid  particles  in  solutions  and  the  mechanical  analysis 
of  soils,  G.  Nefeuof  (Zhin:  Oputtn.  Agron.  [Jour.  Expt.  Latulw.],  3  {1902),  No.  4, 
pp.  421-449,  figs.  7).— To  secure  a  rapid  and  satisfactory  separation  of  the  different 
grades  of  soil  particles  in  mechanical  analysis  of  soils,  the  author  recommends  rub- 
bing up  the  sample  with  water  in  a  porcelain  mortar  with  a  rubber-covered  pestle, 
stirring  the  thin  paste  so  obtained  in  water,  and  measuring  the  amount  of  material 
failing  to  the  bottom  of  a  long  narrow  cylinder  during  succesi^ive  intervals  of  time. 
An  apparatus  by  means  of  which  the  successive  precipitates  may  be  removed  and 
weighed  is  descriljed. 

On  the  combustion  of  nitrog-en,  E.  Salvadori  (Car.  Chim.  lUd.,  SO  {1900),  II, 
pp.  3S9-404;  (tl'x-  in  Bnl.  Six:  Cli'nn.  Paris,  3.  ser.,  28  {1902),  No.  18-19,  p.  770). — 
Experiments  on  the  oxidation  of  nitrogen  by  burning  in  a  mixture  of  oxygen  and 
hydrogen  are  reported,  which  show  among  other  things  that  within  certain  limits  an 
increase  of  pressure  and  of  the  proportion  of  nitrogen  in  the  gaseous  mixture  increases 
the  production  of  nitric  acid.  A  high  temperature  of  the  gas  at  the  beginning  of  the 
operation  and  a  notable  excess  of  oxygen  retard  the  combustion  of  nitrogen. 

The  artificial  production  of  nitrates,  Maizieres  {L'Engrais,  17  {1902),  Nos.41, 
pp.  975,  976;  42,jjp.999,  1000). — A  discussion  of  this  subject  apropos  of  the  announce- 
ment of  the  formation  of  a  company  to  utilize  power  from  Niagara  Falls  in  the  pro- 
duction of  nitrates  from  atmospheric  nitrogen  by  the  Bradley  and  Lovejoy  process 
(E.  S.  R.,  14,  p.  119). 

Determination  of  lactose  in  milk,  Dkgrez  {Rer.  Gin.  Lait,  1(1902),  No.  20,  pp. 
469-474)- — Comjiarative  tests  of  several  methods  are  reported. 

A  method  for  the  quantiti-ve  estimation  of  ergot  in  flour,  W.  Mitlacher 
(Ztschr.  Allg.  Oesierr.  A  path.  Yer.,  1902,  No.  5,  pp.  115-126;  abs.  in  Bat.  Centhl,  89 
{1902),  No.  14,  pp.  411,  412). — Criticises  the  method  of  Max  Gruber  and  describes  a 
means  foi  estimation  that  is  claimed  to  give  results  less  liable  to  error. 

On  the  cause  of  the  injury  of  platinum  crucibles  in  analysis  of  phosphates, 
W.  C.  Heraeus  (Ztsdir.  Angeu:  ('hem.,  15  {1902),  No.  37,  pp.  917-921). — Investiga- 
tions are  reported  which  indicate  that  in  the  process  of  igniting  precipitates  in  plati- 
num crucibles  a  certain  amount  of  ])hospliorus  may  be  set  free,  which  then  combines 
with  the  platinum,  to  the  injury  of  the  crucibles. 

Laboratory  work,  P.  Bon.Ime  {Rap.  An.  Sta.  Agron.  [Muuriliu.'i'],  1901,  pp.  9- 
^4)- — A  brief  summary  of  the  chemical  work  of  the  Agronomic  Station  of  Mauritius 
on  fertilizers,  soils,  sugar  cane  and  its  products,  and  miscellaneous  materials. 

Directions  for  laboratory  work  in  physiological  chemistry,  H.  C.  Jackson 
{New  York:  John  Wileij  &  Sons;  London:  Chapman  d:  Half,  Ltd.,  1902,  pp.  Y-^62). — 
According  to  the  author,  this  book  was  specially  designed  as  a  laboratory  guide  for 
students  in  physiological  chemistry,  especially  the  medical  students  in  the  University 
and  Bellevue  Hospital  Medical  College,  New  York.  The  chemical  bodies  most 
important  from  a  physiological  point  are  discussed,  and  a  number  of  experiments  are 
described  in  considerable  detail. 

Proceeding's  of  the  eighteenth  annual  convention  of  the  Association  of 
Official  Agricultural  Chemists  (  V.  S.  Depi.  Agr.,  Bureau  of  Clionistnj  Bnl.  67,  pp. 
184). — This  is  a  detailed  report  of  the  proceedings,  edited  by  H.  W.  Wiley,  a  sum- 
marized account  of  which  has  appeared  (?].  S.  R.,  13,  p.  406). 

BOTANY. 

Report  of  the  consulting  botanist,  W.  Carruthers  {Jour.  Bath  and  West  and 
Southern  Counties  Soc.  [England],  4.  ser.,  12  {1901-2),  p.  208). — A  brief  report  is 
given  on  several  inqui lies  which  were  made  by  the  consulting  botanist  at  the  request 
of  members  of  the  society.  A  seed  mixture  for  permanent  pasture  was  prepared, 
which  consisted  of  timothy,  rough-stalked  meadow  grass,  orchard  grass,  meadow 
fescue,  meadow  foxtail,  white  clover,  and  yarrow.    A  number  of  weeds  are  reported 
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as  overrunning  pas^ture  fields,  one  of  the  most  troublesome  of  which  proved  to  be  a 
species  of  Crepis.  The  spreading  habit  of  the  plant  prevents  the  groM-th  of  more 
valuable  species,  and  by  its  abundant  fruit  multiplies  quite  rapidly.  It  is  suggested 
that  its  spread  may  be  prevented  by  cutting  when  in  flower,  but  where  very  abun- 
dant the  pasture  should  be  abandoned  and  cultivated  crops  grown  for  a  few  years. 
A  brief  report  is  also  made  of  the  occurrence  of  soft  brome  grass  in  a  wheat  field. 
For  some  reason  the  wheat  had  been  crowded  out,  and  four-fifths  of  the  crop  is  said 
to  be  made  up  of  this  weed.  Since  the  soft  ])rome  grass  is  an  annual,  it  could  be 
easily  eradicated  if  careful  attention  be  given  the  subject. 

Report  of  the  section  of  botany,  A.  Lofgren  {E.vtr.  from  Relat.  Com.  Geogr.  e 
Geol.  Sao  Paulo,  1901,  pp.  l£7).—ln  addition  to  the  routine  report,  in  which  the 
investigations  during  the  year  are  briefly  described,  an  appendix  is  added  in  which 
the  different  varieties  of  fruit  occurring  in  the  botanic  garden  are  enumerated,  and 
an  account  given  of  the  seed-testing  investigations,  and  descriptions  of  camphor, 
esparto  grass,  ipecac,  cassava,  jute,  perfume  plants,  and  certain  species  of  Acacia 
and  Eucalyptus. 

Report  of  the  government  botanist,  J.  H.  Maiden  (-1^7?'.  Gaz.  New  South  Wales, 
13  {1902),  Xo.  5,  pp.  499-501). — A  brief  report  is  given  of  the  various  investigations 
undertaken  by  the  author  during  the  year. 

Flora  of  the  Galapagos  Islands,  B.  L.  Robinson  {Proc.  Amer.  Acad.  Arts  and 
Sci,  38  {190J),  Xo.  4,  pp.  77-270,  pis.  2). — A  list  is  given  with  description  of  new 
species  of  the  flora  of  the  Galapagos  Islands,  the  study  being  based  upon  the  collec- 
tion secured  by  the  Hopkins-Stanford  expedition  to  those  islands.  In  addition  an 
attempt  has  been  made  to  summarize  all  theavailable  information  regarding  the  flora 
of  these  islands,,  and  a  bibliography  of  the  subject  is  appended. 

The  phylogeny  of  the  cotyledon,  H.  L.  Lyon  {Po.^felsia,  the  Yearbook  of  tJte  .Min- 
nesota Seaside  Stidion,  1901.  St.  Paid,  1902, pp.  ,55-<§6).— According  to  the  author,  the 
typical  embryo  of  ferns  and  angiosperms  is  differentiated  into  3  primary  members — 
the  cotyledon,  stem,  and  root.  Cotyledons  are  not  arrested  leaves,  but  are  primarily 
haustorial  organs.  The  monocotyledonous  condition  is  the  primitive  one  and  pre- 
vails in  the  mosses,  ferns,  monocotyledons,  and  some  gymnosperms.  The  2  or  more 
cotyledons  of  dicotyledonous  plants  are  jointly  the  homologue  of  the  single  cotyledon 
of  the  monocotyledonous  plant.  The  cotyledon  always  occurs  at  the  base  of  the 
primary  stem.  The  hypocotyl  is  a  structure  peculiar  to  the  angiosperms,  being  dif- 
ferentiated between  the  primary  stem  and  root.  The  so-called  cotyledons  of  the 
pteridophytes  and  gymnosperms,  with  the  possible  exception  of  ginkgo  and  the 
Cycads,  are  true  foliage  leaves. 

Some  neglected  factors  in  discussions  of  heredity,  G.  J.  Peirce  {Ahs.  in 
Science,  n.  ser.,  Hi  {1902),  Xo.  395,  p.  137). — In  discussing  heredity  the  author  claims 
that  organisms  are  exposed  to  certain  influences  which  are  constant  in  their  varia- 
tion and  intensity.  Among  these  influences  are  atmosphere,  the  earth,  water,  grav- 
ity, etc.  These  influences  can  not  be  escaped  nor  have  they  been  eliminated  in  any 
experiments  so  far  as  known,  and  their  importance  can  only  be  guessed.  The 
reaction  of  living  organisms  to  these  influences  should  be  considered  in  all  discussions 
of  heredity. 

Soil  temperatures  and  vegetation,  I).  T.  MacDougai.  {AIjs.  in  Science,  n.  ser., 
16  {1902),  Xo.  395,  p.  137). — A  description  is  given  of  a  method  of  making  observa- 
tions on  soil  temperatures  by  means  of  the  newly  designed  Hallock  thermograph, 
and  the  influence  of  temperatures  of  soil  and  air  on  plant  growth  was  commented 
upon. 

On  the  distribution  of  acids  in  stems,  leaves,  and  flowers,  A.  Astruc  ( Compt. 
Bend.  Acad.  Sci.  Paris,  133  {1901),  Xo.  13,  pp.  491-493;  abs.  in  Bot.  Centbl.,89  {1902), 
No  16,  p.  462). — An  investigation  is  reported  of  a  score  or  more  genera  of  plants  for 
the  distribution  of  free  or  combined  acids  which  exist  quite  commonly  in  plants. 
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The  acidity  of  the  stems  was  foiiiul  to  ))e  diminished  from  the  summit  downwards. 
The  acidity  of  the  leaves,  which  is  much  greater  than  that  of  the  stem,  is  in  inverse 
proportion  to  the  age  of  the  leaves,  young  leaves  being  the  more  acid.  Within  a 
given  leaf  the  acidity  is  greatest  near  the  zone  of  growth.  In  the  flowers  the  acidity 
decreases  from  the  bud  to  the  fully  expanded  flower.  In  all  the  investigations  the 
younger  i)arts  were  found  to  possess  the  greatest  acidity. 

A  simple  method  for  demonstrating  the  translocation  of  starch,  S.  31.  B.vin 
(Univ.  Tennessee  Becord,  5  {1902),  No.  4,  jyp-  2.59-262,  jirjs.  S). — While  engaged  in 
studies  on  the  effect  of  fungicides  on  the  foliage  of  peach,  plum,  etc.,  the  auth  )r 
found  that  by  placing  a  number  of  small  drops  of  a  3  per  cent  solution  of  copper  sul- 
phate upon  the  mature  leaves  of  plums  or  peaches,  if  the  leaves  are  allowed  to  remain 
attached  to  the  stem  until  the  dead  areas  begin  to  drop  out,  the  translocation  of  the 
starch  may  be  shown.  The  specimens  should  be  put  into  alcohol  on  successive  days 
from  the  time  of  the  a^jplication  until  the  dead  areas  are  (;onspicuous,  and  examined 
in  cross  section  under  the  microscope,  using  Schulze's  solution  for  staining.  Tt  will 
be  noticed  that  rapid  cell  division  has  occurred  at  the  healed  margin,  and  by  the 
application  of  iodin  distinct  zones  of  starch  accumulation  will  be  readily  discovered. 

Testing  for  mannose,  F.  H.  Stoker  {Bvl.  Bu>isey  Inst.,  3  [1902),  II,  pp.  1.3-45). — 
The  author  reports  the  presence  of  mannan  in  the  trunk  of  sugar  maple  trees,  espe- 
cially in  the  wood  of  trees  which  were  felled  during  the  winter  months.  After  the 
formation  of  the  leaves  has  begun  the  amount  of  mannan  present  rapidly  diminishes 
to  a  minimum.  It  is  evident  from  the  investigations  reported  that  mannan  is  stored 
as  a  reserve  food  in  the  wood  of  the  sugar  maple.  Negative  results  were  obtained  in 
testing  the  wood  of  the  gray  birch,  poplar,  and  willow  for  this  substance.  It  was 
found  present  in  the  orange  peel,  but  not  in  the  seeds,  and  occurs  in  a  small  quantity 
in  the  tuberous  roots  of  the  Jerusalem  artichoke  in  connection  with  inulin.  Mannan 
was  found  present  as  an  adjunct  to  starch  in  the  seeds  of  the  horse  chestnut  and  also  in 
the  storage  roots  of  chicory,  dandelion,  and  asparagus.  Although  the  wood  of  the 
white  pine  and  Norway  spruce  contain  mannan  in  abundance,  it  was  almost  totally 
absent  from  the  seeds  of  these  trees.  The  author  believes  that  in  regard  to  wood  of 
trees,  other  substances  wall  be  found  comparable  to  starch  and  mannan  which  serve 
as  reserve  food  for  the  production  of  leaves  and  new  wood  in  the  spring.  Detailed 
directions  are  given  for  the  testing  and  identification  of  this  suljstance. 

The  effect  of  acetylene  gaslight  on  plant  growth,  F.  W.  Raxe  {Ahs.  in  Science, 
n.  ser.,  16  {1902),  Xo.  395,  p. 137). — According  to  the  author,  acetylene  gaslight  has  a 
marked  effect  upon  plant  growth,  esjiecially  upon  plants  grown  under  glass  during 
the  winter  months.  Experiments  showed  that  some  plants  were  more  influenced 
than  others  by  the  stimulation  of  the  light. 

Concerning  the  specific  individuality  of  the  root-tubercle  bacteria  of  legum- 
inous plants  and  the  agricultural  significance  of  the  question,  H.  Buhlert 
{Fuhlincfs  Landw.  Ztg.,  51  {1902),  Nos.  11,  j)p.  385-391;  12,  pp.  417-427).— kn  account 
is  given  of  experiments  in  which  peas  and  beans  were  inoculated  with  organisms 
taken  from  tubercles  found  on  the  roots  of  peas,  beans,  horse  beans,  and  Acacia  spe- 
ciosa.  The  seeds  were  sterilized  in  0.2  per  cent  solution  of  corrosive  sublimate  and 
grown  in  sterilized  quartz  sand,  watered  with  distilled  water,  and  fertilized  with 
phosphoric  acid,  kainit,  and  lime.  All  the  organisms  were  cultivated  in  pure  cultures 
which  served  for  inoculation  material.  The  author  concludes  that  all  the  organisms 
are  forms  of  Bacillus  radicicola.  The  bacteria  best  adapted  to  a  given  species  of 
leguminous  plant  are  those  naturally  found  upon  that  plant.  Inoculation  with  bac- 
teria is  possible  within  certain  limits,  and  while  pure  cultures  are  desirable,  yet,  on 
account  of  the  difficulties  connected  with  the  obtaining  and  use  of  such  materials,  it 
will  generally  be  found  best  in  agricultural  practice  to  depend  upon  soil  inoculation. 

The  fixation  of  nitrogen  by  leguminous  plants,  T.  Remy  ( Chem.  Ztg. ,  26  { 1902), 
JV'o.  SO,  pp,  945,  946) . — A  brief  discussion  of  some  of  the  principal  results  of  recent 
investigations  on  this  subject. 
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Nitrogen  assimilation  and  proteid  formation  of  plants,  T.  Czapek  {Beitr. 
diem,  rhyslol.  u.  Pathol.  '/Anckr.  Biochem.,  1  {1902),  pp.  538-560;  abs.  in  Bot.  Centbl, 
39  {1902),  No.  18,  p.  518). — Cultures  were  made  with  ^Isjoerg'iZ/us  mg'er  in  solutions 
containing  different  forms  of  nitrogen.  The  cultures  were  divided  into  series  in  order 
to  compare  derivatives  of  different  organic  acids,  such  as  the  ammoniacal  salt, 
amid,  nitril,  monamid  acid  and  corresponding  amid,  the  oxyacid  ammoniacal  salt 
and  its  corresponding  amid,  etc.  Sugar  was  added  as  required  to  supply  the  neces- 
sary carbohydrates  for  the  plant.  The  results  obtained  showed  in  each  series,  as  the 
acetic,  proprionic,  tartaric,  etc.;  the  amid  acid  was  the  most  favorable  source  of  nitro- 
gen, followed  by  the  oxyacid  ammoniacal  salt,  wiiilc  the  nitril  and  monocarbonic 
acid  salt  of  ammonia  were  always  the  poorest.  In  the  albuminoid  synthesis  of  the 
muld  studied  the  amid  acids  furnished  the  best  sources  of  supply.  This  was  best 
secured  whei*  the  amount  of  nitrogen  offered  corresponded  with  the  percentage  found 
in  the  albuminoids  of  the  plant. 

The  germinative  power  of  the  conidia  of  Aspergillus  oryzae,  Mary  F. 
IliLLER  (/^roc.  Indiana  Acad.  Set.,  1901,  pp.  272-275). — A  series  of  experiments  is 
reported  upon  in  which  the  germination  of  the  conidia  of  Aspergillus  oryzw  in  dif- 
ferent media  was  tested.  It  appears  that  the  germinative  power  of  the  conidia  of  this 
mold  is  dependent  upon  the  medium  upon  which  the  inoculating  material  is  grown. 
In  the  experiments  conducted  the  inoculating  material  varied  from  2  years  to  4  years 
and  7  months,  and  from  the  results  obtained  the  germinative  power  seemed  to  dimin- 
isti  with  increased  age.  Some  media  were  found  to  be  decidedly  favorable  to  the 
germination  of  the  fungus  while  others  were  detrimental.  Alcohol  was  found  not  to 
have  any  stimulating  effect  upon  the  conidia.  A  brief  bil)liography  completes  the 
paper. 

The  stimulating  action  of  soluble  salts  of  copper  on  Penicillium  glaucum, 
Le  Rexari)  {.Tovr.  But.  \_l\iris],  16  (1902),  Xo.  S,  pp.  97-107;  abs.  in  Bot.  CentbL,  89 
(1902),  No.  24,  p.  693).— The  salts  of  copper  In  small  quantity  in  certain  i:>lant  nutri- 
ents acts  as  a  stimulus  to  the  growth  of  some  organisms.  The  stimulative  action 
does  not  proceed  regularly  with  the  increase  of  the  chemical,  but  is  apparently  con- 
trolled by  the  media  used  in  the  cultures.  The  stimulating  effect  is  greatest  in 
those  media  which  are  the  most  readily  assimilable.  Glucose  is  the  medium  admit- 
ting the  greatest  excitive  action,  followed  by  levulose  and  gelose.  Saccharose,  which 
is  ordinarily  readily  assimilable  by  the  mold  experimented  with,  seems  to  check 
the  action  of  the  copper  salts.  The  sulphate,  chlorid,  and  nitrate  of  copper  stimu- 
lated growth  under  the  conditions  of  the  experiment,  but  copper  acetate  was  with- 
out appreciable  effect,  the  acetate  being  reduced  in  the  presence  of  glucose.  Copper 
salts  retard  germination  instead  of  stimulating  it,  as  in  the  case  of  the  growth  of 
the  mycelium  of  the  fungus. 

The  resistanrce  of  some  molds  to  metallic  poisons,  C.  Pulst  (Jahrb.  Wiss.  Bot. 
IFringsheim],  37  (1902),  No.  2,  pp.  205-263,  figs.  2;  abs.  in  Bot.  Centbl,  89  (1902),  No. 
24,  p.  684). — The  concentration  of  metallic  salts  which  molds  can  withstand  when 
the  poisonous  compound  is  added  to  nutrient  media  in  which  the  molds  are  grown 
varies  widely  with  different  organisms.  Mucor  muvedo,  Aspergillus  niger,  and  Botry- 
tis  cinerea  are  capable  of  enduring  only  weak  solutions,  while  Penicillium  glaucum 
is  very  resistant.  The  effect  of  a  salt  depends  upon  the  physiological  effect  of  the 
undissociated  part  and  the  concerted  action  of  the  kations. 

The  effect  of  copper  upon  Penicillium  glaucum  was  so  slight  as  to  be  unimportant 
and  the  fungus  underwent  such  changes  in  its  development  that  the  filaments  in 
contact  with  the  poison  were  uninjured,  although  a  poisonous  quantity  was  present. 

Preliminary  notes  on  some  new  species  of  fungi,  G.  F.  Atkinson  (Jour. 
Mycol,  8  (1902),  No.  63,  pp.  ii(?-ii5).— Descriptions  are  given  of  about  25  new 
species  of  basidiomycetous  fungi. 


WATER SOILS.  423 

The  physiology  of  sea  water,  R.  H.  Tiu'e  {Scle7ice,  n.  ser.,  16  {1902),  No.  402, 
p.  43S). — In  experiments  made  under  tiie  author's  direction  at  the  Woods  Hole 
Marine  Biological  Laborator}^  it  appeared  tiiat  a  syntlietic  solution  prepared  in  such 
a  manner  as  to  contain  the  6  chief  substances  present  in  sea  water  in  the  proportion 
represented  differed  very  markedly  in  its  ])hysiological  properties  from  sea  water. 
Subsequent  studies  failed  to  sustain  the  experiments,  and  it  is  clearly  indicated  that 
through  some  error,  perhaps  due  to  the  insufficient  allowance  for  water  present  in 
the  salts  used,  less  of  these  substances  was  introduced  than  necessary  for  making  up 
the  solution.  Since  this  correction  has  been  made  it  has  been  possible  to  make  syn- 
thetically an  artiticial  sea  water  in  which  certain  marine  algje  can  develop,  and  also 
many  very  sensitive  marine  animals  may  be  kept  for  a  considerable  time,  often  carrj-- 
ing  out  a  large  part  of  their  development  in  the  artificial  mixture. 

Catalog'ue  of  publications  relating  to  botany  in  the  library  of  the  U.  S. 
Department  of  Agriculture  [V.  S.  Dept.  Agr.,  Library  Bvl.  42,  pp.  242). — An 
author  list  and  subject  index  is  given  to  the  various  books  and  pamphlets  relating  to 
botany  in  the  library  of  this  Department,  together  with  a  list  of  the  serial  botanical 
publications. 
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A  new  process  for  purifying  potable  water,  P.  Guichard  [Bui.  Soc.  Clvim. 
Paris,  3.  ht.,  27  {1902),  Xo.  1S~19,  pp.  941-943).— In  the  method  proposed  a  slight 
excess  of  calcium  permanganate  is  added  to  the  water,  and  after  a  sufficient  length 
of  time  the  excess  is  removed  by  the  addition  of  iron,  the  insoluble  oxids  of  iron  and 
manganese  formed  being  removed  by  filtration.  The  latter  is  accomplished  by 
means  of  a  simple  form  of  filter  press  in  which  2  thicknesses  of  sterilized  paper.are 
used. 

On  the  determination  of  the  reducing  capacity  of  natural  waters,  L.  W. 
Winkler  [Ztsrlu-.  Atmhjt.  ('hem.,  41  {1903) ,  pp.  419-426;  ah.^.  i)t.  ('hem.  Centhl.,  1902, 
II,  Xo.  15,  p.  958). — The  author  reports  determinations  of  the  reducing  capacity  of 
a  large  number  of  samples  of  water  as  measured  by  means  of  permanganate  solution 
made  with  a  view  to  determining  the  hmits  of  reduction  for  normal  waters. 

The  river  irrigating  waters  of  Arizona — their  character  and  effects,  R.  II. 
Forbes  {Arizona  Sta.  Hal.  44,  pp-  145-214,  fig^-  12). — This  bulletin  records  the  results 
of  a  systematic  study  begun  in  1899  of  the  water  of  the  three  principal  irrigating 
streams  of  the  Territory— the  Salt,  the  Gila,  and  the  Colorado  rivers — and  of  sundry 
samples  from  less  important  sources. 

"  With  reference  to  the  quality  of  their  waters  for  irrigation,  the  rivers  of  Arizona 
are  very  changeable  in  character,  varying  in  silt  and  salt  content  with  the  nature  and 
condition  of  the  watershed,  with  the  amount  and  location  of  rainfall,  with  climatic 
effects  such  as  evaporation  and  temperature,  and  under  the  influence  of  up-river  seep- 
age. With  reference  to  the  general  character  of  their  drainage  waters,  the  watersheds 
of  the  Salt,  the  Gila,  and  the  Colorado  rivers  may  be  divided  into  (1)  the  mountain- 
ous, more  forested  portions  with  greater  rainfall  and  better  drainage;  and  (2)  the 
more  level,  desert  portions,  receiving  less  rainfall,  and  less  perfectly  drained.   .   .  . 

'The  mountain  flood  waters  in  these  rivers  are  less  saline  and  usually  contain  less 
silt  than  the  desert  flood  waters,  which,  resulting  as  a  rule  from  torrejitial  downpours, 
sweep  immense  quantities  of  alkaline  salts  and  erosion  sediments  into  the  drainage. 

"Low  waters  in  all  cases  contain  higher  than  the  average  proportions  of  salts, 
partly,  especially  in  summer,  because  of  concentration  by  evaporation,  and  largely 
because  of  the  predominance  at  such  times  in  these  streams  of  seepage  waters,  both 
natural  and,  in  some  cases,  from  up-river  irrigation.  The  amount  of  sediment  in  low 
waters  is  very  small.  .  .  . 
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"As  suggested  by  the  maximum  percentages  of  sediment,  the  silting  up  of  reservoirs 
and  ditches  would  be  greatest  under  the  Gila  River,  next  greates^t  under  the  Colorado, 
and  least  under  the  Salt  River,  for  the  years  of  observation." 

The  percentages  by  weight  of  sediment  in  the  total  run-off  of  the  3  rivers  for  the 
year  periods  of  observation  were,  approximately,  in  the  Gila,  2  per  cent;  in  the  Colo- 
rado, 0.30  jier  cent;  and  in  the  Salt  River,  0.21  per  cent;  but  the  sediments  in  Salt 
River  for  this  time  were  much  less  than  normal. 

"The  sediments  of  the  Colorado  are  probably  in  larger  part  directly  erosive  in 
character,  coming  mainly  from  the  canyon  and  bad-lands  country.  The  excessive 
sediments  of  the  Gila  &re  in  large  part  the  sweepings  from  overstocked  grazing 
ranges,  and  the  detritus  from  valleys  whose  erosion  is  the  result  of  overgrazing. 
The  comparatively  small  amounts  of  sediments  observed  in  Salt  River  are  in  part 
due  to  the  reservations  which  protect  the  upper  Salt  River  watershed.  The  color, 
sjiecific  gravity,  fineness,  flocculence,  and  mineral  nature  of  river  sediments  are  all 
traceable  to  watershed  conditions.  The  Colorado  is  notable  (part  of  the  year)  for 
its  dense,  highly  colored  sediments  and  the  Gila  for  its  flocculent,  more  usually 
black  sediments,  sometimes  exceedingly  rich  in  organic  matter.  The  Salt  River 
sediments  more  nearly  resemble  those  of  the  Gila  in  i^hysical  character,  but  are 
percejatibly  coarser. 

"The  specific  gravities  of  solid  sediments  were  observed  to  vary  in  Salt  River 
from  2.249  to  2.703,  averaging  2.604;  in  the  Gila  River  from  2.580  to  2.766,  averaging 
2.672;  and  in  the  Colorado  River  from  2.581  to  2.694,  avei'aging  2.652. 

"The  bulk  of  mud  in  flood  waters,  as  compared  with  that  of  solid  sediments,  was 
observed  to  vary,  after  from  10  to  30  days'  settling,  in  Salt  River  from  5.6  to  7.5  times 
as  great,  averaging  6.2  times;  in  the  Gila  River  from  5  to  8.3  times  as  great,  averag- 
ing 6.7  times;  and  in  the  Colorado  River  from  4.5  to  9.5  times  as  great,  averaging  6.2 
times.  These  mud  volumes  are  subject  to  slow  contraction,  during  long  periods  of 
time,  amounting  to  20  per  cent  and  upward. 

"The  fertilizing  value  of  these  sediments  mainly  depends  upon  the  nitrogen  and 
organic  matter  they  contain.  Potash  and  phosphoric  acid  were  also  estimated,  the 
former  being  already  abundant  in  our  desert  soils,  and  the  latter  l)eing  in  slowly 
available,  insoluVde  form  in  the  river  waters.  All  fertilizing  materials  are  most 
abundant  in  time  of  flood,  greatly  decreasing  at  time  of  low  water.  .  .  . 

"  Under  the  agricultural  conditions  which  obtain  in  southern  Arizona,  it  is  judged 
that  100  parts  of  salts  in  100,000  of  water,  or  about  2,700  lbs.  per  acre-foot,  is  an 
objectionable  but  manageable  degree  of  salinity  in  an  irrigating  water.  On  this 
basis,"  Salt  River,  during  369  days,  was  above  the  limit  302  days,  below  67;  the 
Gila,  during  187  days,  was  138  days  abov^.,  59  days  below;  the  Colorado  River, 
during  380  days,  was  50  days  above,  330  days  below. 

"The  character  of  the  soluble  salts  of  the  Salt,  Gila,  and  Colorado  rivers  is  usually 
'white  alkaline'  in  excess,  consisting  mainly  of  chlorids  and  sulphates  of  sodium  and 
calcium.  The  Salt  and  Gila  rivers  only,  during  some  but  not  all  floods,  have  been 
observed  to  contain  an  excess  of  sodium  carbonate,  or  black  alkali,  evidently  swept 
into  the  drainage  from  overlying  watersheds." 

The  conditions  favoring  the  accumulation  of  alkali  in  the  surface  soil  and  the 
control  of  the  rise  of  alkali  and  the  distribution  of  the  alkaline  accumulation  by 
flooding,  drainage,  and  deep  and  thorough  cultivation  are  briefly  explained. 

A  soil  study.  IV,  The  ground  water,  W.  P.  Headden  {Colorado  Sta.  Bui  72, 
pp.  47)-— 'in  continuation  of  previous  investigations  (E.  S.  R.,  13,  p.  830)  the  author 
studied  the  ground  water  with  special  reference  to  soluble  salts.  Summarizing  his 
results  he  says  that  "  alkalization  in  Colorado  resolves  itself  into  a  question  of  drain- 
age" and  is  aggravated  by  overirrigation. 

"  Crops  growing  on  alkalized  soil  with  the  water  table  quite  near  the  surface  were 
sensitive  to  droughty  conditions.  .  .  . 
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"The  height  of  the  water  jjlane  often  changes  without  sensihle  cause,  probably 
due  to  atmospheric  conditions,  pressure,'  temperature,  etc.  Light  rains  (hiring  dry 
periods  produce,  as  a  rule,  comparatively  great  increases  in  the  height  of  the  water 
plane,  probably  due  to  modification  of  the  cajjillary  conditions.  Light  rains  during 
an  interval  of  abundant  moisture  when  the  soil  is  wet  do  not  produce  an  increase  in 
the  height  of  the  water  plane.  Moderate  rains  were  sometimes  accompanied  by  tem- 
porary depression  of  the  water  plane.  This  was  accounted  for  l)y  the  rate  of  rain- 
fall, character  of  soil,  and  the  air  contained  therein.  The  effect  of  an  irrigating  ditch 
running  past  the  east  end  of  the  plat  was  to  raise  the  height  of  the  water  plane  by 
0.3  ft.  at  a  distance  of  142  ft.  from  the  center  of  the  ditch.  This  rise  was  apparently 
produced  by  the  causing  of  a  backward  pressure  and  not  by  direct  infiltration  of 
water.  When  the  water  plane  rose  due  to  changes  in  capillary  conditions  caused  by 
light  rainfalls  it  usually  fell  to  its  former  level  in  al>out  3  days,  but  when  it  rose  after 
an  irrigation  it  required  from  10  to  13  days  for  its  fall. 

"The  total  solids,  salts  held  in  solution  in  the  different  well  waters,  varied  both  in 
quantity  and  in  the  ratio  of  the  different  salts  i^resent.  Their  amount  and  character 
depended  upon  the  conditions  obtaining  in  the  immediate  vicinity  of  the  well.  The 
total  solids  rose  and  fell  with  the  water  plane,  passing  into  the  water  as  it  rose,  and 
remaining  in  the  soil  when  it  fell.  .  .  .  The  increase  in  the  amount  of  total  solids  in 
a  well  water  is  not  always  the  greatest  in  those  wells  which  show  the  greatest  rise  in 
the  water  plane,  nor  in  those  which  usually  show  the  greatest  quantities  of  total  sol- 
ids. The  increase  in  the  total  solids  due  to  the  rise  of  the  water  plane  seems  to  be 
partly  dependent  upon  the  rate  of  diffusion  through  the  soil.  .  .  .  The  total  solids 
in  the  well  waters  were  less  than  in  the  water  in  the  soil.  This  difference  was  not 
dae  to  a  mixture  of  water  entering  the  wells  from  different  sources,  but  was  seem- 
ingly due  to  the  modification  of  the  laws  of  diffusion  and  sf)lubility  by  the  soil 
itself.  ... 

"The  chlorin,  or  its  corresponding  salt,  sodium  chlorid,  was  at  no  time  very 
abundant  in  the  ground  water  and  bore  no  definite  relation  to  the  total  solids,  as  the 
sodium  chlorid  ranged  from  5  to  a  little  more  than  14  per  cent  of  their  total  weight. 
The  increase  or  decrease  of  sodium  chlorid,  conmion  salt,  was  not  proportional  to 
the  increase  or  decrease  of  the  total  solids,  and  did  not  serve  as  an  index  of  either 
the  amount  of  total  solids  present  or  of  their  variation,  except  within  very  wide 
limits.  The  chlorin  may  not  always  be  present  in  the  form  of  sodium  chlorid.  .  .  . 
Analytical  results  indicate  that  it  may  sometinies  be  jiresent  as  magnesium  chlorid, 
and  the  irregular  deportment  of  chlorin  in  the  waters  may  be  due  to  such  causes, 
i.  e.,  differences  in  the  manner  of  its  cond^ination.  The  chlorin  present  in  the  ground 
waters  and  its  variations  in  quantity  throw  but  little  or  no  light  upon  the  movement 
of  the  alkali  salts  within  this  soil. 

"The  term  'total  solids'  is  equivalent  to  the  salts  constituting  the  free  solution  in 
the  soil.  The  term  represents  a  different  mixture  of  salts  than  is  found  in  the 
incrustations  forming  on  the  surface  of  the  soil,  or  obtained  by  evaporating  an 
aqueous  extract  of  the  soil  to  dryness.  The  total  solids  in  the  ground  water  varied 
greatly  in  the  different  wells,  and  also  from  time  to  time,  in  regard  to  their  quantity, 
but  only  to  a  limited  extent  in  their  chemical  composition.  The  difference  in  the 
latter  respect  was  almost  exclusively  confined  to  the  relative  quantities  of  the  respec- 
tive salts.  .   .  . 

"The  alkali  incrustations  from  this  plat  consist  essentially  of  sodium  and  mag- 
nesium sulphate  in  the  ratio  of  two  to  one.  They  together  constitute  80  per  cent  of 
the  mass.  Calcium  sulphate  is  subordinate  in  quantity,  M'ith  sodium  chlorid  and 
carbonate  still  more  so. 

"The  salts  dissolved  in  the  ground  water,  the  total  solids,  consist  nuich  more 
largely  of  calcium  sulphate  than  of  sodium  sulphate,  and  contain  about  the  same 
amount  of  magnesium  sulphate  as  the  incrustation  from  this  plat.     The  ratio  of  cal- 
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cinni  sulphate  to  the  magnesium  and  sodium  sulphates  in  the  total  solids  is  approxi- 
mately 2:1^  :1.  The  salts  extracted  from  the  first  2  in.  of  the  soil  by  continued 
treatment  with  water  consisted  of  the  same  salts.  They  made  up  nearly  80  per  cent  of 
the  total,  but  the  ratio  was  approximately  4:2:1.  The  aqueous  extract  of  the  second 
2  in.  of  soil  contained  very  little  magnesium  sulphate,  no  sodium  sulphate,  and 
almost  51  per  cent  of  calcium  sulphate.  This  extract  showed  a  large  amount  of 
solul)le  silicic  acid,  corresponding  to  14.5  per  cent  of  sodium  silicate  calculated  on 
the  dried  residue.  The  upper  portions  of  the  ground  water  are  richer  in  total  solids 
tlian  the  successively  deeper  portions,  and  the  salts  in  solution  differ,  especially  in 
their  relative  quantities. 

"Tliere  seemed  to  be  an  aijundant  formation  of  nitric  acid  in  the  upper  jiortions 
of  the  soil,  even  in  portions  of  the  plat  where  the  alkali  salts  were  abundant.  Nitric 
acid  occurred  so  generally  in  the  ground  waters  and  its  variations  were  so  dependent 
upon  other  conditions  that  we  can  not  judge  of  the  effect  of  the  alkalis  present  nor 
of  that  of  the  mechanical  conditions.  There  W'as  no  relation  between  the  amount  of 
total  solids  and  that  of  the  nitric  acid  present.  There  was  no  relation  between  differ- 
ent wells  in  regard  to  the  quantity  of  nitric  acid  present  or  its  variations.  Irrigating 
the  ground  increased  the  nitric  acid  in  the  well  waters;  so  did  even  light  rainfalls, 
probably  due  to  increase  of  capillary  exchange  of  the  nitrates  between  the  upper 
portions  of  the  soil  and  the  ground  water.  The  ground  water  from  this  plat  is  richer 
in  nitrates  than  that  from  neighboring  land  which  is  in  better  condition. 

"The  nitrites  in  the  ground  water  are  relativelj'^  high  and  are  increased  by  irriga- 
tion. This  is  probably  due  to  the  biological  conditions  of  the  soil  and  the  deportment 
of  solutions  of  nitrites  toward  the  soil,  especially  in  regard  to  the  readiness  with  which 
they  will  ])ass  through  it. 

"The  free  ammonia  and  ammonia  salts  were  not  especially  abundant  in  the  ground 
water,  either  l)efore  or  after  irrigation,  though  moreabundant  after  than  before.  The 
ground  water  was  slightly  richer  in  free  ammonia  than  the  drain  water  from  this 
plat.  The  albuminoid  ammonia  in  the  ground  water  was  not  excessively  high,  but 
it  was  materially  increased  l)y  irrigation.  The  albuminoid  ammonia  did  not  appear 
to  i^ass  freely  into  the  drain  water. 

"The  amount  of  nitrates  removed  by  off-flow  water  is  jirobably  (juite  limited,  as 
their  (juantity  in  the  off-flow  diminished  rapidly." 

Alkali,  J.  D.  Tinsley  {New  Mexico  Sta.  Bui.  42,  jip.  5/).— A  general  discussion  of 
this  subject,  based  on  compiled  information  ajid  on  laboratory  and  field  investiga- 
tions l)y  the  author  extending  over  several  years.  The  toi)ics  discussed  are:  Kinds 
of  alkali;  composition  of  alkali  in  the  Pecos  Valley;  reactions  between  some  of  the 
constituents  of  alkali;  origin  of  soils  and  alkali;  soil  texture,  percolation,  and  capil- 
larity; accuuuilation  of  alkali;  prevention  of  the  accumulation  of  alkali;  relations  of 
manure  to  alkali;  removal  of  alkali  from  the  soil;  amount  of  alkali  injurious;  and 
summary  of  conditions  in  the  Roswell  and  Carlsbad,  N.  Mex.,  and  Barstow,  Tex., 
districts. 

Drainage  and  flooding'  for  the  removal  of  alkali,  J.  D.  Tinsley  {New  Mexico 
St((.  Bui.  4S,  ]>p.  29,  ])ls.  .i-j.— About  20  acres  of  Hondo  bottom  land  near  Roswell, 
N.  Mex.,  was  used  in  these  experiments.  The  soil  was  very  variable,  ranging  from 
sandy  loam  to  clay,  and  consisting  largely  of  sediment  deposited  by  the  Hondo  River 
in  time  of  flood.  The  soil  contained  so  much  alkali,  almost  entirely  of  the  "  white  " 
type,  that  it  was  suited  only  to  alkali-resistant  crops  such  as  saltbushes. 

"Tlie  drainage  system  consisted  of  a  main  central  drain  610  ft.  long  running  from 
the  foot  of  the  slope  to  the  Hondo  .  .  .  laid  on  a  grade  of  4  in.  to  the  hundred  feet. 
The  first  100  ft.  from  the  Hondo  is  open,  the  next  270  ft.  is  laid  with  8  in.  tile,  and 
the  upper  240  ft.  with  6  in.  tile.  .  .  . 

"On  the  east  side  of  the  center  there  are  12  lateral  drains  making  an  angle  of  about 
18  degrees  with  the  main  drain,  parallel  to  each  other  and  155  ft.  long.     The  first  8, 


WATER SOILS.  427 

from  the  south,  are  30  ft.  apart,  and  laid  with  3  in.  tile  at  depths  between  2  and  3i 
ft.;  the  next  3  are  40  ft.  apart,  laid  with  4  in.  tile,  and  their  depths  are  from  2i  to 42 
ft.,  their  greatest  depth  being  where  they  join  the  main  and  the  least  at  their  east 
ends,  due  both  to  their  grade  and  the  slope  of  the  land  toward  the  east.  The  twelfth 
drain  is  100  ft.  from  the  eleventh,  is  laid  with  5  in.  tile  and  has  a  mean  depth  of 
about  4j  ft. 

"On  the  west  side  of  the  main  there  are  7  drains,  each  155  ft.  lonu;,  and  these  also- 
make  an  angle  of  about  18  degrees  with  the  main.  The  first  4  are  laid  with  3  in.  tile 
at  a  depth  of  from  3  to  3^  ft.,  and  60  ft.  apart;  the  next  2  are  laid  with  4  in.  tile  at  a 
depth  of  from  32  to  4  ft.,  and  60  ft.  ajiart.  The  seventh  is  laid  with  5  in.  tile  at  a  depth 
of  about  4|  ft.,  and  is  100  ft.  from  the  sixth.  The  end  of  the  main  drain,  where  it 
empties  into  the  river,  is  about  65  ft.  deep. 

"The  slope  of  the  land  was  such  as  to  allow  the  east  end  of  some  of  the  drains  to 
come  within  2  ft.  of  the  surface,  while  the  greatest  average  depth  of  any  of  them  was 
about  5  ft.  This  gave  an  opportunity  for  studying  the  effect  of  various  depths  of 
water  table  on  the  rate  of  removal  of  alkali-and  on  the  growth  of  crops." 

Observations  on  the  fluctuations  in  the  water  table,  the  discharge  of  tlie  drains, 
and  alkali  content  of  the  soil  and  drainage  water  are  recorded. 

"Where  the  water  table  was  within  6  in.  or  less  of  the  surface  tlie  amount  of  alkali 
was  low^ 

"The  maximum  effect  of  capillarity  in  Hondo  meadows  soil  was  found  where  the 
water  table  was  about  2  ft.  below  the  surface  of  the  ground,  as  was  shown  by  the 
maximum  accumulation  of  alkali. 

"Drains  less  than  3  ft.  deep  were  not  effective. 

"Ten  floodings  applied  to  the  natural  salt  grass-covered  surface  removed  about  one- 
seventh  of  the  total  alkali  from  the  first  2  ft.  of  soil,  and  carried  a  large  amount  of 
that  formerly  in  the  first  foot  down  into  the  second. 

"Seepage  water  should  be  cut  off  by  deep  drains  placed  on  the  side  of  the  land 
from  which  it  comes. 

"Combined  open  and  tile  drains  will  cost  from  $20  to  $30  jx-r  acre." 

The  role  of  the  plant  in  dissolving  the  plant  food  of  the  soil,  P.  Kossovicn 
(Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.],  S  {1902),  No.  2,  pp. 145-180,  jAs.  4,  jigs, 
2). — Pot  experiments  with  mustard,  peas,  and  flax  are  reported  in  detail  (both  in 
Russian  and  in  German).  The  results  show  that  plants  play  an  important  part  in 
dissolving  plant  food  of  the  soil  through  acid  secreted  by  their  roots. 

On  the  influence  of  calcium  carbonate  on  the  progress  of  decomposition  of 
organic  matter,  P.  Kossovich  and  I.  Tretj.\kov  [Zhur.  Opintn.  Agron.  \_Jour.  Expt. 
Lamhv.l,  S  {1902),  No.  4,  pp.  450-484,  fig.  l). — The  literature  of  the  subject  is  reviewed 
and  experiments  in  small  glass  lysimeters  are  reported  which  show  that  the  addition 
of  calcium  carbonate  retarded  the  decomposition  of  organic  matter  (hay  and  oak 
leaves ) .  This  is  stated  to  be  in  agreement  with  the  general  conclusions  of  other  in  ves- 
tigators  and  with  what  occurs  in  nature  in  the  case  of  chernozem  soils  on  limestone 
formations.  Sucli  soils  are  rich  in  humus,  while  other  soils  poor  in  lime  do  not 
accumulate  large  amounts  of  humus  even  under  forest  growth.  The  close  relation 
between  humus  and  lime  content  in  soils  has  been  pointed  out  Ijy  Hilgard. 

The  changes  in  soils  which  render  them  productive,  A.  Kkainskv  {Zhur. 
Opuiin.  Agron.  \_.Tuiir.  Expt.  Lamlir.],  J  {1902),  No.  2,  pp.  76^-^55).— .1  study  of  the 
influence  of  the  addition  of  various  substances  to  soils  on  the  processes  which  go  on 
in  them — solution  of  constituents,  nitrification,  etc. — is  briefly  reported. 

Denitrification  in  cultivated  soil,  G.  Ampola  and  C.  Ulpiani  {Gaz.  Chim.  Hal., 
31  {1900),  I,  pp.  185-220;  abs.  in  But.  Soc.  Chim.  Paris,  3.  ser.,  28  {1902),  No.  18-19, 
p.  5i5).— Observations  on  the  rate  of  denitrification  in  4  kg.  lots  of  soil  containing 
30  gm.  of  nitrate  of  soda  each  and  inoculated  with  10  liters  of  cultures  of  denitrifying 
organisms  are  reported.     After  4  months  practically  all  of  the  nitrate  nitrogen  had 
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been  set  free.  It  was  further  observed  that  calcium  nitrate  was  more  resistant  to  the 
<lenitrifying  process  than  potassium  and  sodium  nitrates. 

Comparative  experiments  on  the  denitrifying  organisms  of  manure,  straw, 
soil,  etc.,  C.  HoFMCH  {t'ejdbl.  Bali.  «.  Par.,  2.  Ahi.,  S  {190£),  Xox.  8,  pp.  245-248; 
3,  pp.  273-278;  10,  pp.  305-308;  11,  pp.  336-339;  12,  i)p.  361-367;  13,  pp.  398-406).— 
Culture  studies  are  reported,  from  which  the  more  important  conclusions  are  that 
liorse  manure  always  contains  denitrifying  organisms  and  cow  manure  generally  con- 
tains them,  the  organisms  being  the  same  in  each  manure;  the  same  organisms  are 
found  very  abundantly  in  straw;  the  soil  always  contains  denitrifying  organisms  of 
the  same  kind  as  are  found  in  manure. 

On  denitrification,  H.  Weissexberg  {Cetithl.  Bakf.  v.  Far.,  2.  Aht.,  8  {1902),  No. 
6,  pp.  166-170). — A  study  of  the  denitrifying  action  of  Bacterium  pyocyanetim  in  cul- 
ture media  under  various  conditions. 

Soil  bacteria  and  the  nitrogen  question,  A.  Koch  {Chem.  Ztg.,  26  {1902),  No. 
SO,  p.  945). — A  brief  discussion  of  some  of  the  principal  results  of  recent  investiga- 
tions on  this  subject. 

On  the  presence  of  lime  as  dolomite  in  certain  cultivated  soils,  T.  L.  Phip- 
soN  {Client.  Neirs,  86  {1902),  No.  2234,  p-  148). — Analyses  of  a  numljer  of  soils  from 
Argentina  are  reported  which  show  the  presence  of  about  an  ecpial  proportion  of  cal- 
cium and  magnesium,  namely,  1  per  cent. 

Glacial  formations  and  drainage  features  of  the  Erie  and  Ohio  basins, 
F.  Leverett  (  V.  8.  Geol.  Survey  Monograpln^,  41  {1902) ,  pp.  802,  ph.  26,  figs.  6").— The 
feature  of  this  exhaustive  report  of  special  agricultural  interest  is  the  chapter  on 
soils,  which  discusses  the  sources  of  the  soil  material  and  classifies  and  describes  the 
typical  soils  of  the  region.  These  include  residuary  soils,  stony-clay  soils,  gravelly 
or  ston»y  soils,  sandy  snils,  silty  soils,  and  peaty  or  organic  soils. 

The  geology  of  Louisiana,  G.  D.  H.\rris,  A.  C.  Veatch,  and  J.  A.  A.  Pacheco 
{Louisiana  Stas.  Spec  Rpt.  Geol.  and  Agr.,  jjf.  6,  j^p.  TT-f  288,  jjh-  44,  figs.  27). — This 
is  a  collection  of  special  papers  based  on  the  work  of  3  field  seasons,  1900-1902,  con- 
tinuing that  of  previous  years  (E.  S.  R.,  12,  p.  221).  The  subjects  reported  on  are  the 
tertiary  geology  of  the  Mississippi  enibayment,  the  salines  of  North  Louisiana,  the 
geography  and  geology  of  the  Sabine  River,  notes  on  the  geology  along  the  Ouachita, 
improvements  in  Louisiana  cartography,  the  subterranean  waters  of  Louisiana,  the 
tides  in  the  Rigolets  (by  R.  A.  Harris),  and  oil  in  Louisiana.  The  reports  on  sub- 
terranean waters  and  on  oil  are  of  special  interest  at  this  time,  the  first  because  of 
the  growth  of  the  rice  industry  and  the  consequent  increased  demand  for  water  for 
irrigation.  The  work  reported  is  almost  exclusively  stratigraphic  in  character, 
■observations  on  topography,  drainage,  soils,  etc.,  not  being  attempted  on  account  of 
limited  funds. 

Science  in  agriculture  {  Fannenf  Gaz.,  61  {1902),  Nos.  1,  p.  5;  2,  pp.  20,  21). — 
A  brief  review  of  the  work  done  in  different  countries  in  studying  and  mapping  soils. 


FERTILIZERS. 

The  value  of  barnyard  manure,  C  E.  Thorxe  and  J.  F.  Hickman  {Ohio  Sta. 
Bui.  134,  pj>-  89-101). — The  results  of  tests,  on  the  plan  de-scribed  in  a  previous  bul- 
letin (E.  S.  R.,  12,  p.  127),  of  open  yard  and  stall  manure  on  rotations  of  corn,  oats, 
wheat,  and  mixed  clover  and  timothy,  and  on  corn,  oats,  and  wheat  grown  contin- 
uously, are  reported.  The  yard  manure  "is  taken  from  flat,  open  yards,  where  it 
has  accumulated  for  several  months  during  the  fall  and  winter,  and  has  been  sub- 
jected to  the  conditions  which  affect  the  ordinary  open-yard  manure  of  the  average 
Ohio  farm,  conditions  which  involve  very  considerable  losses.  For  both  corn  and 
wheat  the  manure  is  applied  to  the  surface  as  a  top-dressing.     It  is  put  on  with  the 
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manure  spreader."     This  manure  was  used  at  rates  of  4  and  8  tons  per  acre  on  each 
crop  in  the  rotations  and  2^  and  5  tons  in  case  of  the  continuous  j^rain  cropping. 

In  another  series  of  experiments  comparative  tests  were  made  of  open-yard  manure 
treated  with  fine-ground  phosphatic  rock,  acid  phosphate,  kainit,  and  gypsum  at  the 
rate  of  40  lbs.  per  ton  of  manure,  and  of  manure  similarly  treated,  which  was  "taken 
from  box  stalls,  where  it  had  accunmlated  under  the  feet  of  animals  which  were 
kept  continuously  in  their  stalls,  being  given  sufficient  bedding  to  keej*  them  clean 
without  cleaning  out  the  stalls." 

The  results  show  in  general  "that  it  will  pay  well  to  give  more  attention  than  is 
done  on  the  average  farm  to  the  preservation  of  barnyard  manure,  first,  by  guarding 
it  from  the  sources  of  loss  which  occur  in  the  ordinary,  open  barnyard,  and,  second, 
by  treating  it  with  materials  calculated  to  reduce  the  losses  from  escaping  annnonia 
on  the  one  hand  and  to  increase  its  content  of  phosphoric  acid  on  tlie  other. 

"To  accomplish  this  purpose,  acitl  phosphate  appears  to  be  the  material  producing 
the  largest  and  most  profitable  immediate  increase  in  effectiveness  of  the  manure, 
but  the  experiments  strongly  suggest  the  possibility  that  the  finely  ground,  phos- 
phatic rock  from  which  acid  phosphate  is  made  may  be  found  an  economical  sulisti- 
tute  for  the  latter  by  using  it  as  an  absorbent  in  the  stables  and  thus  securing  an 
intimate  mixture  with  the  manure  in  its  fresh  condition." 

Aerobic  fermentation  of  barnyard,  manure,  C.  Dupoxt  {Ann.  Agron.,  38  {1902), 
No.  6,  pp.  289-317). — Studies  of  the  behavior  in  different  media  of  Bacillus  viesen- 
tericus  ruber  and  B.  thermophilus  grignoni  are  reported.  These  organisms  produced 
carbon  dioxid  in  large  quantities  and  traces  of  volatile  acids.  The  first  is  very  active 
above  55°  C.  and  can  be  cultivated  in  all  media  even  in  absence  of  nitrogen.  It 
attacks  sugar  and  starch  and  rapidly  breaks  down  protein  with  the  production  of 
ammonia  and  the  liberation  of  some  free  nitrogen.  The  second  can  withstand 
relatively  very  high  temperatures.  In  its  oxidizing  action  it  resembles  B.  mesen- 
tericus  ruber,  but  rarely  produces  ammonia  from  protein.  Barnyard  manure  is  very 
favorable  to  the  growth  of  B.  viesentericus  ruber,  and  at  the  lower  _ temperatures  it 
soon  becomes  the  predominating  organism.  When  the  temperature  rises,  however, 
its  activity  diminishes  and  it  is  replaced  by  B.  fJiermophihis  grignoni,  which  will  live 
at  a  temperature  of  70°. 

Experiments  on  the  treatment  of  barnyard  manure  with  lime,  0.  Reit.m.\ir 
{Ztschr.  Laiidtr.  VirsncJisir.  OeMn-r.,  5  (1902),  Xo.  1",  pp.  1107-1140).— The  resuhsoi 
the  experiments  reported  indicate  that  with  manure  of  the  kind  used  in  these 
experiments  (mixed  solid  and  liquid  manure,  with  litter,  containing  75  per  cent  of 
moisture)  calcium  carbonate  is  of  no  value  as  a  preservative. 

Field  experiments  with  a  fertilizer  made  from  beet-sugar  factory  refuse, 
H.  SvoBODA  {Ztschr.  Landw.  Versuchsw.  Oeaterr.,  5  {1902),  No.  9,  pp.  1036-1052) .— 
Experiments  on  a  variety  of  crops  during  1900  and  1901  are  reported  with  this  fer- 
tilizer which  is  prepared  by  a  patented  process  consisting  essentially  of  concentrating 
the  diffusion  residue  to  78  to  80°  Brix  (1.4  sj).  gr. ),  mixing  with  powdered  calcium 
carbonate  and  crude  sulphuric  acid,  and  drying.  The  material  is  variable  in  com- 
position, but  contains  on  an  average  14  to  15  per  cent  of  lime  almost  entirely  in  the 
form  of  sulphate,  10  to  14  per  cent  of  i)otash,  3  to  4i  per  cent  of  nitrogen,  and  a  very 
small  amount  of  pliosphoric  acid  (al)out  O.lt)  per  cent). 

Chemical-agricultural  investigations  on  "ligara,"  F.  Gabbrieli.i  [Staz. 
Sper.  Agr.  Ital,  35  {1902),  No.  8,  pp.  642-6-53).— The  fertilizing  value  of  this  material, 
which  is  apparently  a  kind  of  peat,  is  discussed. 

Contribution  to  the  knowledge  of  the  green  manuring  of  heavy  soils,  F. 
H.\NrscH  [Ztschr.  Landw.  Ver.'iuchsu'.  Oesterr.,  5  {1902),  No.  9,  pp.  1063-1066).— The 
effect  of  green  manuring  with  a  number  of  different  kinds  of  plants  in  comparison 
with  fallow  is  reported.  The  results  were  irregular  and  did  not  denote  any  advan- 
tage for  the  green  manuring  as  regards  total  crop  of  oats. 
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Clover  as  a  fertilizer,  W.  Saunders  ( Canada  Cent.  Expt.  Farm  Bui.  40,  p]>.  2S, 
pif.   o^ — Green  inanuring  with  clover  as  a  means  of  improving  soils  is  discussed. 

A  study  of  the  cultural  value  of  fertilizers,  E.  Rabate  {Juur.  Arjr.  Prat.,  n. 
ser.,  4  {1902),  No.  42,  pp.  497-501). — The  author  discusses  a  number  of  different 
ways  of  estimating  the  cultural  value  of  fertilizers,  and  concludes  that  the  simplest 
and  most  satisfactory  criterion  for  such  estimates  is  the  net  profit  obtained  per  unit 
of  area. 

The  solvent  power  of  different  plants  for  mineral  phosphates  {Rev.  Gin. 
Agron.  [Louvain],  11  {1902),  Xo.  7-8,  2)p.  .?J7-5.^i). ---Attention  is  called  to  experi- 
ments reported  by  C.  Schreiber  in  1897,  in  which  this  subject  was  studied  with  a 
number  of  different  kinds  of  plants — 11  Graminete,  9  Leguminosjo,  3  Cruciferge,  and 
8  miscellaneous  plants — the  solvent  power  of  the  plants  being  distinguished  from 
that  of  the  soil  by  growing  the  plants  in  a  soil  which  was  shown  to  have  no  solvent 
power  of  itself  for  the  phosphates.  The  Graminese  showed  little  solvent  power,  the 
greatest  being  in  ease  of  corn;  the  Leguminosse  utilized  the  mineral  phosphates  to  a 
considerable  extent;  the  same  was  true  of  the  Cruciferae  and  buckwheat.  The  solv- 
ent power  was  very  small  in  case  of  tobacco  and  flax,  and  especially  carrots  and 
asparagus;  it  was  slightly  greater,  but  still  very  small,  in  case  of  potatoes  and  beets. 
The  recent  investigations  of  Prianishnikov  (E.  S.  R.,  13,  p.  934)  are  referred  to  as 
confirming  Schreit>er's  conclusions,  although  apparently  no  account  is  taken  by  this 
investigator  of  the  earlier  work. 

The  phosphate  rocks  of  Arkansas,  J.  C.  Branner  and  J.  F.  Newsom  {Arkamas 
Sta.  Bid.  74,  pp-  59-123,  figs.  24). — This  is  a  bulletin  of  information  to  encourage  the 
development  of  the  phosphate  deposits  of  Arkansas  which  occur  probably  in  3  differ- 
ent regions  of  the  State.  The  first,  and  probably  the  most  important,  lies  in  north- 
central  Arkansas,  north  of  Boston  Mountains  and  west  of  Black  River,  and  includes 
parts  of  the  counties  of  Independence,  Stone,  Izard,  Searcy,  Marion,  Baxter,  and 
Newton;  "the second  is  in  the  cretaceous  area  of  the  southwestern  part  of  the  State. 
It  is  possible  that  there  is  a  third  north  and  west  of  the  city  of  Hot  Springs." 

The  deposits  of  the  first  region  are  being  worked  l)y  one  comjiany  for  use  in  the 
manufacture  of  acid  phosphate,  and  2  railway  companies  are  building  roads  into  the 
region.  The  phosphate  which  is  now  being  used  "is  soft  and  easily  crushed,  and  in 
appearance  is  identical  with  some  of  the  Tennessee  phosphate  rocks,"  and  "works  up 
into  a  dry,  friable  acid  phosphate."  The  various  localities  where  phosphate  has 
been  discovered  are  described  in  detail  and  analyses  of  85  samples  are  reported.  The 
latter  show  that  the  phosphates  contain  a  lar.ge  amount  of  iron  and  alumina,  the 
better  class  containing  from  3.08  to  9.01  per  cent.  The  tricalcium  phosphate  in  the 
better  grade  of  phosphate  varies  from  49.38  to  76.62  percent.  In  the  majority  of 
cases  the  percentage  of  iron  and  alumina  is  too  high  for  the  manufacture  of  high- 
grade  superphosphates.  The  i)hosphates  are,  however,  recommended  for  direct  use 
as  a  fertilizer  in  fine-ground  condition. 

Investig'ation.s  on  the  conditions  of  formation  of  oceanic  salt  deposits, 
especially  the  Stassfurt  salt  beds.  XXVII,  The  artificial  preparation  of 
Pinnoit,  J.  II.  vax't  Hoff  and  G.  Bruni  {Sitzher.  KgJ.  Preuss.  Akad.  Wiss.  Berlin, 
1902,  Xo.  35,  pp.  805-807).— Vim-\o\t  (MgO.B,03.3H,0)  which  is  found  in  nature  as  a 
transformation  product  of  boracite  may  be  prepared  artificially  by  saturating  a  solu- 
tion of  boric  acid  (1  part  in  10  of  water)  with  magnesium  oxid  or  carbonate  in  the 
warm,  filtering,  and  evaporating  slowly  at  60  to  70°  C. 

Fertilizer  experiments  on  moor  soils  in  Sweden  {Deut.  Landv:.  Presse,  29 
{1902) ,  Xo.«.  48,  p.  413,  figs.  2;  49,  pp.  420,  421)  .—The  results  of  fertilizer  experiments 
on  moor  soils  in  jirogress  for  13  years  are  reviewed. 

The  after-effect  of  commercial  fertilizers,  Bachmann  {Deut.  Landiu.  Presse,  29 
{1902),  Xo.  84,  p.  683). — Experiments  are  reported  in  which  better  returns' were 
obtained  from  the  use  of  a  complete  fertilizer  each  year  than  when  only  nitrogen 
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was  added  the  second  year  and  the  accumulations  of  potash  and  phosphoric  acid 
from  previous  manurings  were  depended  upon  to  furnish  the  reijuired  amounts  of 
those  constituents. 

Analyses  of  commercial  fertilizers,  H.  J.  Wheeler  et  al.  {Rhode  Island  Sta. 
Bui.  85,  pp.  179-188). — This  bulletin  includes  44  analyses  of  tankage,  hone,  fish,  and 
complete  fertilizers  designed  for  potatoes  and  vegetables. 
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Silage  studies,  F.  \\.  Mokse  {New  IlampHhlrc  Sta.  Bid.  92,  pp.  49-62). — Experi- 
ments in  progress  since  1891  and  coixi prising  studies  on  the  composition  of  corn  at 
different  stages  of  growth  and  from  different  quantities  of  seed  per  acre,  the  com- 
parison of  varieties  for  silage  and  their  effect  on  milk  production,  and  the  changes  in 
composition  taking  place  in  the  silo,  are  reported  and  discussed.  The  results  are  in 
some  instances  compared  with  those  obtained  at  other  stations.  The  analytical  data 
are  given  in  tables. 

It  is  concluded  that  the  corn  plant  has  reached  its  maxinunii  food  production 
when  it  is  nearly  matured,  with  the  ears  fully  formed  and  well  tilled,  and  that  at 
this  stage  it  is  best  suited  for  silage.  The  Leaming  dent  corn  was  found  the  most 
desirable  silage  variety;  and  for  those  portions  of  the  State  with  too  short  a  season 
for  this  variety  to  reach  the  proper  stage  the  Sanford  flint  corn  is  recommended. 

In  a  feeding  test  silage  made  from  Sanford,  Leaming  and  Mosby  Prolific  was  com- 
pared. Two  groups  of  cows  in  1896  and  4  groups  in  1897  were  fed  the  different  kinds 
of  silag3  in  successive  periods  of  about  3  weeks  each.  The  groups  included  from 
.3  to  9  cows  tach.  Judging  from  the  average  shrinkage  in  the  yield  in  milk  in  jiass- 
ing  from  one  period  to  another,  the  results  on  the  whole  would  seem  to  place  San- 
ford silage  highest  and  Mosby  Prolific  lowest  in  feeding  value. 

A  chemical  study  of  the  silage  shows  that  "tlie  sugar  in  the  green  fodder  is  prac- 
tically all  destroyed  in  the  silo,  and  since  it  is  most  abundant  in  the  corn  plant  in 
the  early  stages  of  ear  development,  it  is  an  additional  argument  for  postponing 
cutting  until  the  grain  is  full  size  and  the  sugars  have  changed  largely  to  starch." 
The  amount  of  seed  per  acre  affected  the  yield  of  green  fodder  and  its  composition. 
The  use  of  2  bu.  of  seed  produced  fodder  lacking  in  protein  and  containing  an 
increased  proportion  of  fiber.  A  bushel  of  seed  per  acre  produced  fodder  a  little 
inferior  in  composition  to  that  obtained  from  the  use  of  h  bu.,  but  the  yield  was 
nearly  50  per  cent  greater  and  the  total  yield  of  protein  and  carbohydrates  was  also 
increased. 

Culture  experiments  in  1900-1901,  A.  Damseaux  {Bui.  Agr.  [Brussels],  18 
{1902),  Xo.  1,  pp.  9-22). — Tiie  average  results  of  observations  made  during  16  years 
show  that  winter  wheat  grown  after  beets  yielded  470  kg.  of  grain  and  300  kg.  of 
straw  more  per  hectare  than  when  grown  after  clover.  A  comparison  of  spring  and 
winter  wheat  for  this  same  period  showed  that  the  average  yield  of  winter  wheat  per 
hectare  was  greater  by  710  kg.  of  grain  and  830  kg.  of  straw. 

Oats  sown  broadcast  at  the  rate  of  100  kg.  per  hectare  yielded  3,350  kg.  of  grain 
and  7,200  kg.  of  straw  as  compared  with  3,520  kg.  of  grain  and  6,700  kg.  of  straw  per 
hectare  when  sown  at  the  rate  of  150  kg.  Sowing  100  kg.  per  hectare  in  drills  resulted 
in  a  yield  of  3,600  kg.  of  grain  and  7,700  kg.  of  straw,  and  sowing  at  the  rate  of  150 
kg.  per  hectare  gave  a  yield  of  4,050  kg.  of  grain  and  6,050  kg.  of  straw. 

The  seed  of  several  early  varieties  of  field  and  sweet  corn  was  obtained  from 
Canada  and  planted  in  May.  In  spite  of  an  unfavorable  summer,  the  grain  ripened 
in  September. 

Sugar  beets  grown  after  clover  produced,  on  an  average,  for  14  years  312  kg.  of  sugar 
more  per  hectare  than  where  the  crop  followed  winter  wheat.     The  results  of  variety 
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testis  witli  sugHr  beets  are  reported  and  a  rotation  and  fertilizer  application  for  guy;ar- 
beet  culture  suggested. 

The  results  ol)tained  in  fertilizer  and  culture  tests  with  field  beets,  abutilon,  colza, 
lupines,  and  grass  are  briefly  noted. 

Influence  of  the  size  of  seed  grains  on  the  yield  of  grain  and  straw,  F. 
LuBANSKi  {Selsk.  Khoz.  i  Lyesov.,200  {1901),  Mar.,  pj9.  eii-6i7).— Experiments  were 
conducted  with  winter  wheat,  barley,  oats,  and  sugar  beets.  The  results  show  that 
the  influence  on  the  yield,  and  even  to  some  extent  on  the  quality  of  the  crop,  was  in 
favor  of  large  seed.— p.  fireman. 

Results  on  the  experimental  fields  of  Haute  Marne  {Seniaine  Agr.,  23  {1902), 
No.  1080,  pp.  28,  29) . — The  results  of  variety  and  fertilizer  tests  with  wheat,  oats,  and 
potatoes  are  briefly  noted,  and  the  management  of  natural  meadows  is  discussed. 

Report  of  the  Agricultural  Chemical  Experiment  Station  at  Vienna  in 
1901  {Ztschr.  Lamhr.  ]'erHii('lisir.  Oesterr.,  5  [1902),  No.  S,  ]>p.  415-440).— Br\ei  notes 
on  fertilizer  experiments  with  wheat,  rye,  potatoes,  and  field  beets  are  included  in  the 
report. 

Report  of  the  Moor  Culture  Station  at  Karlshuld,  T.  ]Mayer  (  Vrtljschr.  Bayer. 
Landw.  Rath.,  7  {1902),  No.  1,  pp.  28-43). — A  brief  report  on  the  work  of  the  sta- 
tion in  1901,  which  consisted  mainly  of  culture  and  variety  tests  with  cereal,  root, 
and  forage  crops  grown  on  moor  soil. 

Economic  notes  on  some  of  the  grasses  in  southwest  Missouri,  S.  A.  Hoovrk 
{Missouri  State  Bd.  Agr.  Ept.  1902,  pp.  449-456) .—The  section  of  the  State  is  briefly 
described  and  short  notes  on  a  large  number  of  wild  and  cultivated  grasses  are  given. 

Forage  conditions  of  central  Montana,  F.  A.  Spragg  {Montana  Sta.  Bui.  36,  pp. 
40,  figs.  23). — This  Inilletin  discusses  the  geology  and  physiography  of  central  Mon- 
tana and  describes  the  natural  plant  formations  in  the  region,  i.  e.,  those  localities 
which  through  difference  of  soil  moisture  and  situation  produce  grasses  adapted  to 
the  conditions.  These  localities  are  known  as  the  bad  lands,  alkali  flats,  prairie 
benches,  wet  meadows,  foothills,  and  mountain  parks.  The  most  common  grasses 
occurring  in  each  region  are  briefly  enumerated.  A  generic  key  to  the  grasses,  rushes, 
and  sedges  of  Montana  is  published,  and  an  annotated  list  of  the  grasses  of  central 
Montana,  including  76  species,  is  given. 

A  preliminary  report  on  the  summer  ranges  of  western  Nevada  sheep, 
P.  B.  Kennedy  and  S.  B.  Dotkx  {Nevada  Sta.  Bui.  51,  pp.  57,  pis.  26,  map  1). — This 
bulletin  is  a  report  on  an  investigation  of  the  sheep  ranges  of  the  Sierra  Nevada 
within  the  State.  The  plants  upon  which  sheep  feed,  including  many  grasses  and 
legumes,  were  collected,  and  each  species  is  briefly  described.  The  depletion  of  the 
ranges  for  cattle  and  sheep  is  considered  and  methods  for  range  improvement  are 
suggested.  The  character  of  the  grazing  lands  is  described  and  notes  on  the  methods 
of  herding  sheep  and  the  control  of  the  ranges  are  given. 

Grasses  and  legumes,  C.  S.  Phelps  {Rhode  Island  Bd.  Agr.  Rpt.  1.901,  pp.  232- 
254) . — An  article  treating  briefly  of  the  culture  and  uses  of  a  number  of  grasses  and 
legumes.  The  composition  and  digestibility  of  the  most  common  hays  are  discussed 
and  some  fertilizer  experiments  with  grasses  and  legumes  are  reviewed. 

Forage  and  pasture  plants  of  Iceland,  S.  Stefans^«on  and  H.  G.  Soderbaum 
{Medd.  K.  Landtb.  Akad.  Exptlfdlt,  No.  74,  PP-  50,  fg.  i).— After  discussing  the  soil, 
climate,  and  flora  of  Iceland,  the  following  plants  are  described  with  reference  to 
their  growth,  value,  and  distribution  on  the  island,  and  their  chemical  composition: 
Aira  cxspitosa,  Festuca  rubra,  Poa  pratensis,  P.  glavca,  Agrostis  vulgaris,  Alopecurus 
genicidatus,  Carex  cryptocarpa,  C.  rostraia,  C.  goodenoughii,  Elyma  beUardi,  Eriophornm 
polystachium,  Scirpus  palustris,  C.  csespitosus,  Juncus  filiformis,  Triglochin  palustre,  Salix 
laruda,  Equ'tsetum  palustre,  and  E.  limosum. 

Cooperative  fertilizer  tests  with  grasses  and  field  crops  {Reading  Col,  Agr. 
Depl.  Rpt.  1901,  p>p.  1-23,  30,  .5/-.55).— Tabulated  results  of  fertilizer  experiments  on 
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hay  and  pasture  lands  and  witli  (^ereal  and  root  crops  are  reported,  with  brief  coni- 
inents.     Notes  on  manures  and  nianurin^r  are  given. 

Grass  mixtures  for  hay  and  pasture  (Jicuditu/  Vol.,  Agr.  Dept.  Rjd.  lUOl, 
pp.  23-26). — The  results  with  7  different  grass  mixtures  are  reported,  with  brief 
comments. 

Some  Australian  vegetable  fibers,  J.  H.  ^Iaiden  {Agr.  (iaz.  New  South  Wale.%  IS 
{1'j02),  No.  2,  pp.  167-1S2). — A  list  of  indigenous  Australian  fiber  plants  is  given, 
together  with  short  descriptions  of  the  different  species. 

Alfalfa,  R.  L.  Bennett  {Arkansas  Sta.  Bid.  75,  pp.  125-129,  Jig.  1). — r>rief  popular 
directions  for  the  culture  of  alfalfa  in  Arkansas  are  given. 

Alfalfa  for  Maryland,  W.  T.  L.  Tali.\ferro  {Maryland  Sta.  Bui.  S5,  pp.  14). — 
This  ))ulletin  is  a  biief  popular  treatise  on  the  culture  and  uses  of  alfalfa.  Results  of 
culture  and  feeding  tests  with  alfalfa  made  at  different  experiment  stations  are 
reviewed  in  the  text.  The  culture  of  alfalfa  in  Maryland  is  given  special  considera- 
tion, and  the  regions  presenting  the  necessary  soil  requirements  for  the  successful  cul- 
ture of  the  crop  are  pointed  out. 

Alfalfa,  Trabut  {Bid.  Agr.  Algerie  et  Tunisie,  8  {1902),  No.  S,  pp.  185-195).— Th\» 
article  is  a  concise  discussion  of  alfalfa  culture  in  its  different  phases,  together  with 
a  brief  history  of  the  plant  as  a  cultivated  forage  crop. 

Experiments  with  barley  in  1902,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  ser.,  4 
{1902),  2\o.  41,  pp.  467-471,  Jig-'<.  2). — Tliese  experiments,  conducted  on  the  experi- 
mental fields  of  the  Pare  des  Princes,  consisted  of  a  test  of  3  varieties — Hanna, 
Chevalier-Richardson,  and  Champagne — and  the  comparison  of  4  different  phos- 
phates as  fertilizers  for  barley.  Thomas  slag  was  the  most  effective  phosphatic  ferti- 
lizer and  Hanna  the  most  productive  variety. 

Tests  with  malting  barley  {Reading  Col.,  Agr.  Dept.Rpi.  1901,  pp.  81-35). — The 
results  with  6  varieties  indicate  that  some  varieties  are  better  adapted  to  certain  locali- 
ties than  others.  Five  of  the  varieties  were  tested  simultaneously  in  different  locali- 
ties.    The  results  are  tabulated  and  briefly  discussed. 

Buckwheat  culture  at  high  altitudes,  H.  P.  Weber  {Arncr.  Agr.  {mid.  ed.),  69 
{1902),  No.  22, p.  724). — A  brief  note  on  the  culture  of  buckwheat  in  Maryland  at  an 
elevation  of  1,800  feet  above  sea  level. 

Carrots  as  a  forage  crop,  F.  Lubanski  [Sclsl:.  Klioz.i  Lycsuv.,  202  {1901),  Sept., 
pp.  663-672). — A  general  article  on  the  best  methods  of  growing  carrots  for  forage 
purpo.ses. — p.  fireman. 

Red  and  striped  maize,  H.  Stewart  (  Country  Gent. ,67  {1902),  No.  2559, p. 129). — 
This  article  discusses  color  variation  in  the  grains  of  corn.  The  continuous  appear- 
ance of  red  ears,  although  they  are  practically  never  used  for  seed,  is  considered  as 
evidence  of  the  natural  force  of  reversion. 

Cotton  culture  in  Senegal,  Ponty  {Agr.  Prat.  Pays  Chauds,  2  {1902),  No.  7, 
pp.  16,  17). — A  general  note  on  cotton  culture  in  that  country.  A  description  of  the 
cotton  produced  is  given. 

Cotton  culture  in  As'ia  Minor,  Y.  Henry  {Agr.  Prat.  Pays  Chauds,  2  {1902), 
No.  7,  pp.  124, 125). — Brief  notes  on  cotton  culture  in  Asia  Minor,  including  state- 
ments as  to  soil,  climate,  varieties,  and  quality  of  product. 

The  cultivation  of  flax  on  the  Dugin  estate  {Selsk.  Khoz.  i  Lyesov.,  202  {1901), 
July,  pp.  173-207). — The  estate  is  situated  in  the  Syckevski  district  of  the  Smolensk 
government,  where  the  cultivation  of  flax  for  seed  and  fiber  is  comparatively  recent. 
The  feature  which  distinguishes  the  methods  of  manipulation  of  the  crop  on  this 
estate  from  those  practiced  in  other  parts  of  the  government  is  careful  water  retting 
accorilmg  to  the  prevailing  systems  oi  Belgium  and  France.  The  financial  returns 
are  estimated  at  about  $17.50  per  acre. — p.  fireman. 

Experiments  with  lupines,  vetches,  and  peas  for  green  manuring,  O.  Pitsch 
{Orgaan    Ver.   Oudker.  Rijks.  Landbouwschool,  13  {1901),  No.  151,  pp.  29-33).— The 
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experiments  were  conducted  on  fertile  sandy  soil  for  2  years.  Each  year  stems, 
leaves  and  fruits,  and  roots  were  weighed  and  analyzed.  Tables  are  given  showing 
the  weight  of  dry  matter  for  yellow,  white,  and  blue  lupines  and  for  vetches  and 
peas.  The  results  show  that  the  blue  lupine  gave  a  greater  yield  of  dry  matter  and 
nitrogen  than  either  the  white  or  the  yellow.  The  lujnnes  produced  a  larger  amount 
of  nitrogen  and  dry  matter  in  the  roots  and  a  smaller  amount  in  the  stems  and 
lea\'c's  than  the  peas  and  vetches. — ii.  m.  pieters. 

Increasing  the  yield  of  mangels,  A.  Arnstadt  {Hesmsche  Lmidw.  Ztschr.,  72 
{1902),  No.  2,  pp.  12,  IS). — The  results  of  fertilizer  experiments  are  reported,  and 
the  culture  of  the  crop  with  special  reference  to  increasing  the  yield  is  discussed.  A 
numlx^r  of  the  best  varieties  of  mangels  are  briefly  described. 

Marram  grass  {Queemland  Agr.  Jour.,  10  {1902),  No.  3,  pp.  205,  206).— X  brief 
note  on  marram  grass  as  a  sand  binder. 

Marram  grass,  A.  Molineux  {Jour.  Agr.  and  Ind.,  Soufh  Amtralia,  5  {1902), 
No.  7,  pp.  604-607,  figa.  2). — This  article  discusses  results  obtained  with  marram  grass 
as  a  sand  binder. 

Experiments  with,  oats  in  1902,  L.  Grandeau  {.Tour.  Agr.  Prat.,  n.  ser.,  4 
{1902),  No.  39,  pp.  403-407,  figs.  2). — The  results  for  1902  of  culture  and  fertiUzer 
experiments  with  oats  in  progress  on  the  experiment  fields  of  the  Pare  des  Princes 
since  1891  are  reported.  Phosphoric  acid  was  applied  in  4  diffei'ent  forms  and  all 
produced  a  large  increase  in  yield,  Thomas  slag  being  the  most  effective.  The  differ- 
ent varieties  grown  in  this  test  were  Kirsche,  Mesdag,  and  Beseler,  yielding  20.86, 
20.40,  and  16.82  quintals  of  grain  and  47.68,  50.54,  and  53.65  quintals  of  straw  per  hec- 
tare, respectively.  The  differences  in  yield  due  to  the  fertilizer  applications  were 
greater  than  the  differences  in  yield  between  the  varieties. 

Experiments  with  different  phosphates  for  oats,  H.  G.  Soderbaum  {Medd.  K. 
Landth.  Akad.  Exptlfdlt,  No.  67,  pp.  15,  jil.  1). — Calcium  phosphate,  Thomas  slag, 
and  superphosphate  were  compared  in  pot  experiments.  The  results  were  largely 
in  favor  of  Thomas  slag  and  snperj)hosphate  and  a1)0ut  equal  for  these  2  substances. 

The  influence  of  different  temperatures  on  the  growth  of  roots,  A.  Tolsky 
{Zhur.  OpuUn.  Agron.  \_,Tour.  Expt.  Landiv.'],  2  {1901),  No.  6,  pp.  733-744). — For  the 
purpose  of  this  study  oats  were  grown  in  soil  kept  artificially  at  temperatures  of  25  and 
8°  C,  respectively,  and  compared  with  plants  grown  in  soil  at  the  natural  tempera- 
ture. In  part  of  the  experiment  the  artificial  temperatures  were  kept  up  until  the 
first  leaves  began  to  unfold,  and  in  the  other  part  until  the  plants  began  to  tiller. 
The  high  temperature  caused  a  quicker  germination  and  growth  than  the  lower  tem- 
peratures, but  produced  a  small  root  system.  The  soil  kept  at  a  high  temperature 
produced  long  and  thin  roots  with  few  branches,  while  with  the  lower  temperatures 
short  and  thick  roots  with  many  branches  near  the  surface  of  the  soil  were  obtained. 
From  these  results  the  author  concludes  that  for  sowing  oats  a  cool  soil  is  preferable 
to  a  warm  one. 

Methods  of  plant  breeding,  A.  Kirsche  {Drvt.  Landw.  Pressc,  29  {1902),  No.  3, 
pji.  IS,  19,  fig.^.  S). — An  account  is  given  of  results  in  plant  selection  with  oats. 

Relation  of  the  chemical  composition  and  anatomical  character  to  the  value 
of  potato  tubers,  F.  Waterstradt and  M.  Willner  {Bl.  Gcrstca-,  Ilopfeu-u.  Kartof- 
felbau,  1901,  No.  9,  p.  293;  ahs.  in  Centhl.  Agr.  Chem.,  31  {1902),  No.  5, pp.  329-331).— 
The  content  of  starch,  crude  fiber,  and  generally  of  proteids  is  considerably  higher 
in  the  outer  layer  of  fresh  potatoes  than  in  the  marc,  but  the  content  of  nonproteid 
nitrogen  is  smaller,  and  the  total  nitrogen  is  also  usually  less.  The  amounts  of  pro- 
teid  nitrogen  and  starch  in  the  dry  matter  of  both  these  parts  of  the  tuber  do  not 
differ  much,  but  as  a  rule  the  marc  contains  rather  more  proteids. 

The  tubers  of  heavy  yielding  varieties  contain  relatively  more  marc  tissues  than 
the  tubers  of  less  productive  sorts.     No  relation  seems  to  exist  between  the  feeding 
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value  of  potatoes  and  their  content  of  dry  matter,  starch,  and  nitro<ren,  but  in  the  bet- 
ter varieties  the  relation  l^etween  starch  and  total  nitrogen  is  found  to  be  narrow. 

Electro-culture  of  crops  {Agr.  Jour.  Cape  Good  Hope,  20  [1902),  No.  12,  pp.  666, 
667). — The  resuks  of  experiments  in  electro-culture  with  potatoes  are  reported. 

Experiments  in  storing  potatoes,  O.  Appel  {Arh.  K.  (iemndJieitsamte,  Biol, 
AbL,  2  {1902),  No.  3,  p.  373;  abs.  in  Centbl.  Bakt.  «.  Par.,  2.  Abt.,  8  {1902),  No.  21, 
pp.  683,  684). — Cooperative  experiments  on  storing  potatoes  by  burying  them  in  the 
ground  were  made  and  the  results  are  here  summarized.  The  methods  of  covering 
the  potatoes  are  described  and  the  results  compared.  The  development  of  bacteria 
on  the  stored  potatoes  in  some  cases  killed  the  eyes  or  buds. 

Report  on  ramie,  E.  Dazey  {Jour.  Agr.  Trop.,  2  {1902),  No.  ll,p>p.  148,  149). — 
A  brief  description  of  a  cheap  process  of  decorticating  ramie. 

Bice  cleaning-  and  polishing,  D.  C.  Roper  {Twelfth  Census  United  States,  Census 
Bid.  201,  pp.  14) ■ — This  is  a  report  on  rice  cleaning  and  polishing  in  the  United 
States  and  the  Hawaiian  Islands  during  1900.  The  information  presented  is  largely 
statistical.     Historical  and  descriptive  notes  on  rice  culture  are  also  given. 

Rational  fertilization  of  soil  seeded  to  winter  rye,  S.  Bogdanov  {Selsh.  Klioz. 
%  Lyesov.,201  {1901),  Apr., pp.  96-116). — After  a  survey  of  the  literature  on  the  sub- 
ject and  a  discussion  of  the  experimental  work  of  various  investigators,  the  author 
lays  down  a  plan  for  the  fertilization  of  soil  seeded  to  rye.  If  the  soil  still  contains 
a  certain  degree  of  fertility,  it  is  considered  unnecessary  for  the  satisfactory  develop- 
ment of  winter  rye  to  fertilize  before  winter;  but  if  not  fertile  enough,  a  small  quan- 
tity of  a  readily  assimilable  nitrogenous  fertilizer  should  be  applied.  On  light, 
sandy  soils  all  the  necessary  fertilizers  may  be  applied  in  the  spring.  If  the  soil  is 
not  a  sandy  one  and  also  when  the  fertility  of  the  soil  is  very  low  so  that  fertilizer  is 
required  before  winter,  it  is  recommended  to  apply  the  potash  and  phosphoric  acid 
and  only  a  part  of  the  nitrogen  in  a  slowly  assimilable  form  before  sowing.  The 
remainder  and  larger  portion  of  the  nitrogen  is  to  be  given  in  1  or  2  applications  in 
the  spring. — p.  fireman. 

Notes  on  sugar-beet  culture  {Amer.  Agr.  {imd.ed.),69  {1902),  No.  10,  p.  350). — 
An  article  giving  complete  details  of  the  production  of  a  prize  crop  yielding  74,306 
lbs.  of  beets  per  acre  with  an  average  sugar  centent  of  16.1  per  cent  and  a  purity  of 
82.3.     The  yield  of  sugar  per  acre  was  11,963  lbs. 

Sugar  cane  report,  season  1901,  H.  J.  Blyth  {Dalsing  Serai,  India:  Indigo 
Improvements  Syndicate,  1902,  pp.  3). — Notes  and  analyses  of  different  varieties  of 
sugar  cane  grown  in  1901  at  the  Dalsing  Serai  Experimental  Farm,  in  the  Pronnce 
of  Behar,  India. 

Sweet  potato  experiments,  C.  L.  Newman  {Arkansas  Sta.  Bid.  72,  pp.  33-43). — 
The  results  of  variety  tests  with  sweet  potatoes  for  the  years  1898-1901,  inclusive, 
are  given  in  a  table.  Of  the  varieties  under  test  for  4  years,  Providence,  Southern 
Queen,  Notch  Leaf  Bunch  Yam,  Polo,  Nancy  Hall,  Jersey  Yellow,  and  General 
Grant,  given  in  the  order  of  productiveness,  yielded  on  an  average  over  200  bu.  per 
acre.  Pumpkin,  Florida  Yam,  General  Grant,  and  Southern  Queen  showed  the 
best  keeping  qualities.  Pumpkin,  Vestal  New  Arkansas  Yellow  Yam,  Florida  Yam, 
General  Grant,  Nancy  Hall,  and  Tennessee  are  recommended  for  their  superior  table 
qualities. 

Small,  medium,  and  large  seed  was  planted  in  beds  and  an  equal  number  of  slips 
from  each  lot  planted  on  equal  areas  for  comparison.  The  slips  from  the  large  seed 
yielded  4.8  bu.  per  acre  more  than  those  from  the  small  seed,  but  the  yield  of  mer- 
chantable potatoes  was  9.8  bu.  greater.  "While  the  results  of  this  test  show  but  a 
small  increased  yield  from  slips  from  large  seed  as  compared  with  slips  from  small 
seed,  it  is  probalDle  that  the  progenitors  for  a  number  of  generations  were  all  small 
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and  that  the  growing  of  but  one  crop  from  large  seed  went  but  a  short  way  toward 
counteracting  the  influence  of  heredity." 

A  comparison  for  2  years  of  vine  cuttings  and  slips  for  propagation  resulted  in  an 
average  increase  of  7.9  bu.  of  merchantable  potatoes  and  of  4.5  bu.  per  acre  of  total 
yield  in  favor  of  vine  cuttings.  Cuttings  2  ft.  long  and  slips  gave  practically  the 
same  yield,  while  cuttings  1  ft.  long  yielded  16.9  bu.  of  merchantable  potatoes  and 
12.1  bu.  of  total  crop  more,  and  4.8  bu.  of  culls  less  per  acre  than  slips.  The  results 
of  a  test  of  moving  and  pruning  sweet  potato  vines  to  facilitate  late  cultivation  indi- 
cate that  "any  treatment  that  disturbed  the  vines,  whether  by  moving,  pruning,  or 
lifting,  to  a  more  or  less  extent;  decreased  the  )nerchan table  yield,  and  the  time  and 
lalior  spent  in  thus  manipulating  the  vines  was  uselessly  employed  and  probably 
detrimental  to  the  crop." 

For  2  years  planting  on  a  level  was  compared  with  planting  on  ridges  3,  6,  and  9 
in.  high.  "The  highest  total  yield  and  the  highest  yield  of  merchantable  iwtatoes 
were  secured  from  the  plats  with  ridges  raised  3  in.  high.  These  also  gave  the 
smallest  number  of  culls.  The  next  best  yield  in  both  merchantable  and  total 
product  was  from  the  level  plats.  Ridges  9  in.  high  gave  28.7  bu.  per  acre  less  than 
the  level  plats  and  33  bu.  per  acre  less  than  the  plat  with  ridges  3  in.  high." 

Several  lots  of  sweet  potatoes  were  selected  immediately  after  digging  and  treated 
in  various  ways  for  the  purpose  of  checking  or  preventing  decay.  The  percentage  of 
sound  potatoes  after  10  weeks  of  storage  ranged  from  14  to  72.  Attempts  to  store  the 
potatoes  within  3  to  5  days  after  digging  or  before  they  were  thoroughly  dried  were 
all  unsuccessful.  Sweet  potatoes  heated  for  8  days  in  a  well-ventilated  room  at  a 
temperature  varying  from  100  to  130°  F.  were  quite  successfully  stored  in  a  cellar 
with  the  other  lots  treated  in  different  ways,  and  the  percentage  of  sound  potatoes 
after  10  weeks  of  storage  ranged  from  94  to  98. 

Fertilizers  for  tobacco,  B.  AV.  Kilgore  {Bui.  North  Carolina  State  Bd.  Agr.,  23 
{190 J),  No.  S,  pp.  34-37). — In  connection  with  a  brief  discussion  of  the  subject,  5 
different  fertilizer  formulas  suited  for  different  localities  are  given. 

Manufactures  of  tobacco,  J.  H.  Garber  {Twelfth  Census  United  States,  Census  Bui. 
197,  pp.  36). — This  bulletin  contains  statistics  on  the  production  and  manufacture  of 
tobacco  and  on  the  imports  and  exports  of  the  manufactured  and  unmanufactured 
article.  Historical  and  descriptive  notes  on  tobacco,  its  culture  and  manufacture,  are 
also  given. 

Vicia  augustifolia  allioni,  L.  Wittmack  {Mitt.  Deut.  Landw.  GeselL,  17  {1903), 
Nus.  .;,  pp.  17-19;  6,  pp.  25,  26). — This  article  treats  mainly  of  the  botanical  char- 
acters of  this  vetch  and  the  more  commonly  known  species  and  varieties. 

The  assimilation  of  plant  food  by  wheat,  J.  Adorjan  {Jour.  Landiv.,  50  {1902), 
No.  3,  pp.  193-230). — A  review  of  the  work  on  the  assimilation  of  plant  food  in 
wheat  is  given,  and  the  results  obtained  by  the  author  in  a  study  along  the  same  line 
are  reported  in  tables  and  discussed.  Samples  of  the  growing  wheat  plant  taken  at 
intervals  of  10  and  5  days  were  air-dried  and  analyzed.  Analyses  are  given  for  the 
entire  plant  and  for  its  different  parts.  The  results  show  that  the  assimilation  of  the 
plant  food  in  wheat  does  not  proceed  in  the  same  ratio  as  the  formation  of  dry  mat- 
ter, but  that  generally  the  plant  has  a  greater  food  requirement  in  the  earlier  stages 
of  its  growth  than  later  on.  During  early  growth,  nitrogen  is  the  principal  require- 
ment, and  phosphoric  acid  is  also  taken  up  in  large  quantities.  A  heavy  food 
requirement  continues  while  the  plant  is  heading.  At  this  time  phosphoric  acid  is 
needed  in  large  quantities.  At  the  blossom  period  this  element  is  assimilated  even 
faster  than  nitrogen  and  reaches  the  maximum.  Under  normal  conditions  no  more 
phosphoric  acid  is  taken  up  for  the  development  of  the  plant  after  the  maximum 
assimilation  has  been  reached.  After  blossoming  the  assimilation  of  nitrogen  is 
reduced  to  the  needs  of  the  plant  for  the  formation  of  grain.  Wheat  takes  up  the 
greatest  portion  of  its  food  in  the  early  stages  of  growth,  stores  it  up,  and  draws  upon 
it  later  for  the  development  of  the  grain. 
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Report  of  the  wheat  experimentalist,  W.  Farrer  {Agr.  Gaz.  Xetr  South  Wales, 
IS  {1902),  No.  5,  pp.  537-542). — This  report  describes  in  a  general  way  the  experi- 
mental work  with  wheat  carried  on  at  the  different  experimental  farms  of  New 
South  Wales. 

HORTICULTURE. 

Cantaloupe  culture  in  Georgia,  S.  H.  Fulton  {Georgia Sta.  Bui.  57, pp.  157-193, 
tigs.  11). — This  bulletin  discusses  Georgia  methods  of  muskmelon  culture  and  gives 
the  results  of  some  cooperative  fertilizer  experiments  with  nuiskmelons.  The  chief 
variety  grown  commercially  is  the  Rockyford,  and  it  is  urged  that  the  seed  of  this 
variety  for  planting  be  selected  from  the  best  Colorado-grown  stock.  Plant  early — 
in  South  Georgia  about  the  middle  of  March.  Use  10  to  15  seeds  per  hill  and  thin 
to  one  plant.     The  following  data  were  obtained  in  a  thinning  experiment: 

Thinning  muskmelon  plants. 


Plants  per  hill. 


Marketa-      Average    I  Unmark- 
bie  melons   weight  per       etable 
Die  melons,      jjielon.     '    melons. 


One  plant  . . . 
Two  plants . . 
Three  plants 
Four  plants  . 


Pounds.    [ 

90 

1.09 

19 

16 

.98 

SO 

86 

.99 

27 

47 

.79 

57 

"While  2  plants  per  hill  gave  more  marketable  melons  than  1  plant  jier  hill,  the 
melons  were  smaller  and  the  percentage  of  unmarketable  melons  larger. 

Tests  of  home-grown  and  Colorado-grown  Rockyford  seed  have  resulted  in  favor 
of  the  latter.  In  the  coof)erative  fertilizer  tests  the  best  results  were  obtained  from 
formulas  analyzing  8  per  cent  phosphoric  acid,  7  to  8  per  cent  potash,  and  3  to  4  per 
cent  nitrogen.  A  formula  suggested  for  South  Georgia  consists  of  1,000  lbs.  acid 
phosphate  (14  per  cent),  250  lbs.  muriate  of  potash,  and  1,000  lbs.  cotton-seed  meal. 
From  600  to  800  lbs.  of  this  mixture  should  be  applied  per  acre  2  to  3  weeks  previous 
to  planting  and  thoroughly  worked  into  the  soil. 

Detailed  notes  are  given  on  harvesting,  yield,  grading,  packing,  and  shipping  musk- 
melons,  and  on  the  diseases  and  insects  affecting  them.  For  local  market  Augusta 
Market,  Anne  Arundel,  New  South,  Delmonico,  Chicago  Market,  and  Long  Island 
Beauty  are  considered  desirable. 

The  effects  of  colored  light,  L.  C.  Corbett  {Amer.  Ganl.,  23  {1902),  No.  403, 
p.  591). — The  author  notes  the  marked  stimulating  effect  of  red  light  on  lettuce 
grown  in  the  greenhouse.  The  light  was  used  at  night  and  was  obtained  from  an  arc 
light  with  a  colored  screen  interposed.  The  use  of  green  or  blue  lights  did  not  have 
the  same  stimulating  effect,  but  were  Hot  found  harmful.  In  the  experiment  cited 
all  the  plants  under  observation  received  the  ordinary  daylight,  the  colored  screens 
l)eing  used  only  at  night.  In  the  author's  opinion  artificial  light  has  a  decided  forc- 
ing value,  but  hardly  sufficient  to  warrant  its  use  commercially. 

A  new  edible  tuber  (Coleus  coppini),  E.  Heckel  {Agr.  Gaz.  New  South  Wales, 
13  {1902),  No.  7,  pp.  724,  725). — It  is  stated  that  this  tuber  is  grown  in  many  tropical 
French  colonies  as  a  substitute  for  potatoes,  since  in  these  situations  potatoes  run 
to  vines.  In  a  lot  of  these  tubers  raised  in  the  Colonial  Botanical  Garden  at  Mar- 
seilles the  tubers  varied  from  \  to  If  in.  long  and  from  \  to  f  in.  in  thickness.  A 
numV)er  of  analyses  of  the  tubers  showed  the  following  average  results:  Starch,  14 
percent;  fat,  2.5  per  cent;  glucose,  10.68  per  cent;  saccharine,  1.67  per  cent;  gum  and 
l^ectic  matter,  16.05  per  cent;  albuminous  substances,  5.78  per  cent;  ash,  4.26  per 
cent;  cellulose,  ligneous  matter,  and  loss,  40.71  per  cent.  Directions  are  given  for 
cooking  the  tubers;  in  general  this  is  like  potatoes.  The  plant  is  believed  to  be 
worthy  of  trial  in  New  South  "Wales. 
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Water  cress  in  Erfurt,  E.  Engelhardt  {MoRer'a  Dent.  Gart.  Ztg.,  17  {190'2),  No. 
22,  pp.  250-263,  figs.  ,5).— Cultural  account  of  the  water  cress  industry  at  Erfurt, 
Germany. 

Experiments  in  mulching  vegetables,  R.  A.  Emerson  {Twentieth  Century  Far- 
mer, 1902,  No.  69,  p.  1,  fig.  1) . — Experiments  are  reported  on  the  use  of  straw  or 
other  similar  material  as  a  mulch  for  garden  vegetables.  Out  of  40  growers  that  tried 
the  mulch  on  beans,  peas,  cabbage,  tomatoes,  sweet  corn,  watermelons,  muskmelons, 
cucumbers,  and  sweet  potatoes,  22  report  more  favorable  results  than  with  cultiva- 
tion; 15  favor  cultivation;  and  with  3,  results  were  about  equally  favorable  to  both 
methods.  These  results  were  obtained  in  Nebraska  in  an  unfavorable  year.  It  is 
believed  that  a  better  showing  would  have  been  made  for  the  mulch  had  the  growers 
practiced  cultivation  until  the  ground  was  thoroughly  warm,  and  then  applied  the 
mulch.     This  practice  is  recommended. 

The  value  of  chemical  manures,  F.  W.  E.  Shrivell  {Jour.  Hart.,  64  {1902), 
No.  2182,  p.  80). — In  seven  years'  experiments  with  garden  crops  it  was  shown  that 
the  commercial  fertilizers  could  be  substituted  in  part  for  barnyard  manure  with  a 
saving  in  cost. 

Report  on  experiments  in  fruit  and  vegetable  drying  at  the  experimental 
garden,  Droitwich,  1901,  J.  Udale  {Jour.  Roy.  Hort.  Soc.  [Londo7i],  26  {1902), 
No.  4,  p)p.  834-839). — The  percentage  product  obtained  in  drying  plums,  apples, 
pears,  cherries,  ijotatoes,  cauliflower,  kidney  beans,  and  a  number  of  herbs,  with  the 
temj^eratures  used  in  drying,  are  recorded.  The  amount  of  dried  fruit  obtained  with 
plums  varied  from  19  to  33  per  cent  of  the  original  product.  The  varieties  most  suit- 
able for  drying  were  Monarch,  Czar,  Prince  Engelbert,  White  Perdrigon,  and  Victoria. 
The  various  varieties  were  dried  from  12  to  18  hours.  The  product  in  some  instances 
comjiared  favorably  with  French  and  California  goods.  The  experiments  showed 
that  all  kinds  of  vegetables  could  be  dried  successfully,  but  it  was  not  ascertained 
whether  this  could  be  done  with  commercial  success  or  not. 

The  effect  of  hydrocyanic-acid  gas  on  fresh  fruit,  H.  Schmidt  {Arh.  K. 
OesundheUsamte,  18  {1902),  No.  8,  pp.  490-517). — A  record  is  given  of  some  experi- 
ments undertaken  to  determine  the  effect  of  hydrocyanic-acid  gas  on  fresh  fruits  for 
the  purpose  of  preserving  them.  The  work  was  undertaken  as  a  result  of  the  report 
of  the  German  consul  from  Australia  that  apples  were  being  preserved  for  shipment 
by  subjection  to  the  fumes  of  hydrocyanic-acid  gas.  The  author's  experiments 
showed  that  such  fruits  as  peaches,  plums,  apples,  pears,  and  lemons  readily  absorb 
this  gas  and  that  upon  exposure  of  the  fruit  to  the  air  part  of  the  gas  is  given  off.  A 
part,  however,  remains  in  the  fruit  apparently  in  combination  with  sugar.  When 
the  gas  was  used  in  sufficient  strength  to  prevent  the  growth  of  fungi  the  color  and 
consistency  of  the  fruit  were  so  changed  as  to  make  it  unsalable.  In  any  case  it 
appeared  to  have  no  preservative  effect.  When  not  used  in  sufficient  quantity  to 
destroy  the  fruit  it  did  not  prevent  the  development  of  rot.  The  results  of  the 
experiments  as  a  whole  go  to  show  that  hydrocyanic-acid  gas  will  not  prove  of 
special  value  in  the  preservation  of  fresh  fruits.  The  fact  that  the  gas  is  retained  in 
part  in  the  fruit  makes  its  use  dangerous  to  health. 

Fruit  growing  in  New  England  and  its  development  during  the  last  fifty 
years,  A.  Low  {Tram.  Masmchmetts  Hort.  Soc.  1901,  I,  j^p-  92-109). — This  is  a  dis- 
cussion of  the  development  of  the  orchard,  small  fruit,  and  grape  industries  in  New 
England  during  the  last  50  years. 

Experiments  in  orchard  culture,  C.  G.  Marshall  {Agriculture  [Nebraska],  1 
{1902),  No.  8,  2)p.  18-20). — An  account  is  given  of  experiments  made  by  the  horti- 
cultural division  of  the  Nebraska  Experiment  Station  to  determine  the  most  suitable 
manner  of  cultivating  orchards  in  that  State.  The  orchard  was  divided  into  8  sec- 
tions, one  of  which  was  cropped  with  vegetables,  another  with  corn,  and  a  third  with 
oats.    Other  plats  were  cultivated  the  entire  season,  cultivated  part  of  the  season  and 
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then  planted  to  millet,  cultivated  part  of  the  season  and  then  cropped  witli  oats,  and 
cultivated  pait  of  the  season  and  then  allowed  to  run  to  weeds. 

An  examination  of  the  moisture  content  of  the  soil  of  the  different  plats  was  made 
during  the  season  and  a  table  is  given  which  shows  the  number  of  trees  that  failed  to 
start  into  growth  and  the  number  of  trees  that  died  after  starting.  The  amount  of 
moisture  in  all  the  plats  remained  nearly  uniform  up  to  July  1,  excepting  in  the  case 
of  the  plat  cropped  with  oats  for  the  entire  season.  On  this  plat  the  moisture  con- 
tent was  much  lower  than  on  any  other.  On  August  15  the  plat  cultivated  t«  corn 
contained  less  moisture  than  any  of  the  other  plats,  while  the  plats  cultivated  part 
of  the  season  and  then  sown  to  a  cover  crop  contained  slightly  more  moisture  than 
those  cultivated  throughout  the  entire  season  or  planted  to  vegetables.  More  than 
50  per  cent  of  the  trees  on  the  plat  cropped  with  oats  throughout  the  entire  season 
failed  to  start  or  died  after  starting.  The  greatest  loss  on  any  other  plat  was  about 
20  per  cent,  and  occurred  on  the  plat  given  cultivation  in  the  early  part  of  the  sea- 
son and  then  allowed  to  grow  up  to  weeds. 

The  results,  on  the  whole,  indicate  that  the  sapping  of  the  moisture  from  the  soil 
in  the  latter  part  of  the  season,  as  was  done  by  the  corn  and  cover  crops,  did  not 
have  nearly  as  serious  an  effect  on  the  trees  as  did  the  withdrawal  of  the  moisture 
by  the  oat  crop  in  the  early  part  of  the  season.  Another  experiment  in  the  cultiva- 
tion of  peach  trees  showed  that  cultivation  throughout  the  entire  season  conduced  to 
more  dead  trees  than  cultivation  part  of  the  season  followed  by  a  cover  crop. 

Orchard  cover  crops  (Amer.  Ayr.  {mid.  cd.),  69  {1902),  No.  3,  pp.  79,  100,ii<j.  I). — 
A  discussion  is  given  of  the  relative  value  of  various  leguminous  cover  crops  for  orch- 
ards and  of  some  cooperative  experiments  carried  out  by  the  New  York  Cornell 
Station  with  orchardists  in  different  parts  of  the  State.  Hairy  vetch  was  one  of  the 
most  useful  plants  employed.  It  is  stated  that  this  plant  analyzed  over  200  lbs.  of 
nitrogen  per  acre  fo»'  a  growing  period  of  3i  months.  This  plant  was  not  very  vig- 
orous in  the  early  autumn  where  the  shade  was  dense,  but  greatly  improved  later 
when  the  leaves  began  to  fall.  One  difficulty  in  connection  with  the  use  of  this 
plant  is  the  scarcity  of  seed.  It  is  stated,  however,  that  if  a  small  (juantity  is  secured 
in  the  beginning,  the  orchardist  can  easily  grow  sufficient  for  his  own  use  each  year. 

String-fellow  method  of  planting  {RuralXew  Yorker,  61  {1902),  So.  2745, p.  606).— 
A  record  is  given  of  the  growth  of  apples  and  grapes  planted  according  to  the  String- 
fellow  method  a  year  previous.  Out  of  132  apple  trees  planted  on  the  land  and 
given  no  attention  other  than  a  manure  mulch,  37  have  died.  The  others  have  made 
a  i  to  i  normal  growth  on  the  average.  Check  trees  planted  with  whole  roots  show 
75  per  cent  of  normal  growth.  With  the  grapes,  64  out  of  153  vines  set  have  died. 
The  others  have  made  from  25  to  40  per  cent  of  a  normal  growth.  A  peach  orchard 
ot  160  trees  planted  in  the  same  way  is  reported  as  looking  thin  ])ut  most  of  the  trees 
are  still  alive.     The  ground  occupied  is  very  poor  and  difficult  to  cultivate. 

Locating'  orchards  in  Washington,  S.  W.  Fletcher  (  Washington  Sta.  Bui.  51, 
pp.  14,  figs.  2). — A  popular  discui-sion  of  the  fruit  zones  of  Washington,  with  sugges- 
tions regarding  the  locating  of  orchards. 

Planting  orchards  in  Washington,  S.  W.  Fletcher  (  Washington  Slu.  Bui.  52, 
pp.  29,  figs.  7). — The  best  methods  for  planting  orchards  in  Washington  are  popularly 
discussed.  In  speaking  of  the  Stringfellow  system  of  planting,  the  author  states  that 
the  results  of  the  station  work  in  that  State  indicate  no  advantage  for  this  method. 

Nursery  stock  for  Washington  orchards,  S.  W.  Fletcher  (  Washington  Sta. 
Bui.  53,  pp.  31). — Popular  suggestions  to  farmers  regarding  the  propagation  and  buy- 
ing of  nursery  stock.  A  list  is  appended  of  the  nurseries  licensed  to  sell  fruit  trees 
in  the  State  of  Washington  in  1902. 

The  commercial  apple  area,  W.  A.  Taylor  {Amer.  Gard.,  23  {1902),  No.  404,  P- 
610). — The  author  gives  statistics  from  the  Twelfth  Census  which  indicate  that  more 
than  three-fifths  of  the  total  number  of  apple  trees  grown  in  this  country  are  found 
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in  the  North  and  South  Central  States.  Missouri  leads  ^vith  20,040,399  trees,  followed 
by  N'ew  York,  Illinois,  Ohio,  Kansas,  Pennsylvania,  and  Michigan  in  the  order 
named,  the  numlier  gradually  decreasing  from  15,054,832  trees  in  New  York  to 
10,927  899  trees  in  Michigan.  In  the  more  Northern  States  the  chief  commercial 
varieties  grown  are  Baldwin,  Rhode  Island  Greening,  Northern  Spy,  Tompkins  King, 
IIul)l)ardston,  and  Eussets.  Farther  south  Ben  Davis,  Winesap,  York  Imperial, 
:\Iinkler,  Grimes,  and  Willow  Twig  are  the  chief  varieties. 

Apple  growing',  pollination,  and  time  of  bloom,  M askew  { Calif ornta  Cult.,  19 
{lUO-i),  Xo.  IS,  p.  i5.j).— Some  tabulated  data  are  given  showing  the  periods  of  first 
l>lo(im,  full  bloom,  and  fall  of  bloom  for  16  varieties  of  apples  and  3  varieties  of  crab 
apples  grown  in  Los  Angeles  County,  Cal. 

Comparing'  keeping-  qualities  of  apples,  S.  A.  Beach  {Amer.  Agr.  {mid.  ed.), 
70  {1902),  Xo.  9,  pp.  194,  196,  197). — The  average  life  of  92  varieties  of  apples  kept 
in  a  fruit  storage  house  without  refrigeration  is  tabulated.  Some  of  the  fruit  has 
been  regularly  fertilized  since  1892  with  wood  ashes,  using  100  lbs.  of  wood  ashes  per 
tree.  The  data  given  do  not  show  that  the  application  of  the  ashes  to  these  trees 
had  any  marked  influence,  one  way  or  the  other,  on  the  keeping  quality  of  the  fruit. 
With  tlie  Northern  Spy,  the  fruit  from  orchards  in  sod  was  more  highly  colored  and 
kept  1)etter  than  that  from  cultivated  orchards. 

Apple  and  pear  hybrid  {Garden,  61  {1902),  Xo.  1583, p.  199, fig.  i).— An  illustra- 
tion is  given  of  the  fruit  of  a  supposed  hybrid  betAveen  the  apple  and  j^ear.  In  gen- 
eral shape  the  fruit  resembles  the  pear.  In  taste,  however,  it  is  said  to  resemble  the 
apple. 

Varieties  of  apples  and  peaches,  J.  T.  Stinson  {Mmouri  Fruit  Sta.  Bui.  3,  pp. 
21-54,  ph.  3) . — The  author  sent  letters  of  inquiry  to  all  the  pi'ominent  fruit  men  of 
the  State  regarding  the  best  varieties  to  grow  in  their  respective  localities.  The 
replies  from  30  of  these  growers  have  been  tabulated  with  reference  to  peaches  and 
apples,  and  15  of  the  more  promising  varieties  of  apples  are  briefly  described.  The 
apple  oftenest  mentioned  as  most  successful  in  Missouri  and  placed  first  as  a  com- 
mercial fruit  is  Ben  Davis,  with  Gano  second.  El))erta  is  mentioned  oftenest  as  the 
most  desirable  commercial  peach. 

The  Peen-to  peach  group,  H.  H.  Hume  {Florida  Sta.  Bui.  62,  pp.  505-519, 
jth.  3). — The  author  states  that  this  group  of  peaches  is  essentially  adapted  to  sub- 
tropical conditions  and  particularly  the  State  of  Florida.  It  can  also  be  successfully 
grown  in  Louisiana,  INIississippi,  Alabama,  and  the  coast  regions  of  Texas.  It  was 
first  grown  in  Florida  in  1869  by  J.  P.  Bei'ckmans  from  seed  obtained  from  Australia. 
The  trees  are  characterized  as  vigorous,  uj^right  in  habit,  prolific,  and  well  covered 
with  foliage.  With  age  the  heads  become  more  open  and  spreading.  The  fruit  is 
usually  roundish  in  outline  and  occasionally  l)lunt  pointed.  They  are  well  colored 
and  of  good  appearance  and  flavor.  The  stones  may  be  either  free  or  cling.  The 
ripening  period  varies  with  the  different  varieties  from  April  to  the  middle  of  July. 
Most  varieties  mature  their  fruit  by  July  1.  Twenty-four  varieties  of  these  peaches 
are  listed  and  described.  A  considerably  less  number  are  at  present  under  cultiva- 
tion. For  the  southern  part  of  Florida  the  varieties  Angel,  Waldo,  Bidwell  Early, 
Bidwell  Late,  Dorothy  N.,  Jewel,  IMaggie,  and  Peen-to  are  recommended;  and  for 
the  northern  part  of  the  State,  Angel,  Bidwell  Late,  Jewel,  and  Waldo.  Angel  and 
Waldo  are  believed  to  be  the  most  reliable.  For  the  coast  region  of  Texas,  Angel, 
Jewel,  and  Vx'aldd  are  recommended. 

Orchard  results  from  the  sugar  prune,  C.  W.  Reed  {Pacific  Coast  Fruit 
World,  14  {1902),  Xo.  4,  p.  11,  fig.  i).— This  prune,  originated  by  Luther  Bur- 
bank,  is  now  coming  into  bearing  under  orchard  conditions.  It  ripens  a  month 
earlier  than  the  ordinary  French  prune,  and  varies  in  weight  from  6  to  10  per  pound 
green  and  from  15  to  26  dry.  The  crop  appears  to  get  larger  and  heavier  as  the  trees 
get  older.     Whole  fresh  fruit  analyzed  23.92  per  cent  sugar.     The  sugar  prune  is 
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believed  by  the  author  to  be  superior  to  the  French  prune  for  all  fancy  and  middle 
grade  stocks.  The  tree  has  proved  a  splendid  grower  on  either  peach  (ir  almond 
stock. 

Olives,  G.  E.  Colby  and  F.  T.  Bioletti  {California  Sta.  Buh.  123  and  137,  rev.  eel, 
pp.  4-^,Jifj!^.  5).— These  bulletins  have  been  previously  noted  (E.  S.  R.,  11,  p.  46;  13, 
p.  747).  Methods  of  olive  cultivation,  oil  making,  and  pickling,  as  observed  in  Cali- 
fornia, are  discussed,  and  the  varieties  most  commonly  grown  described,  together 
with  the  diseases  which  commonly  affect  them.  A  consideral)le  number  of  analyses 
with  regard  to  the  percentage  of  oil  in  the  different  parts  of  the  fruit,  an<l  data  as  to 
the  number  of  olives  per  pound  and  the  proportion  of  i)it  to  tlesli,  ha\e  Ijcen  added 
for  a  large  number  of  different  varieties  of  olives. 

The  olive;  its  culture,  oil,  and  adulteration,  L.  Cabrie  {Der  Olivenbaum,  seine 
Kultur,  sein  Oel  und  (lessen  Fivlschungen.  Nice:  Imprimerie  des  Alpes-Maritinies,  1901, 
pp.  38). — This  is  a  popular  discussion  of  olive  culture,  including  notes  on  its  diseases 
and  directions  for  the  manufacturing  and  preserving  of  olive  oil.  Various  chemical 
tests  used  to  determine  the  purity  of  olive  oil  are  also  included  in  the  work. 

Cultivation,  enemies,  and  commerce  of  citrus  fruits,  G.  del  Vlscio  {Colti- 
vazione  malattie  e  conunercio  degli  (igrmiii.  Bart,  Itahj:  Pasquah  Losasso,  1900,  pj). 
176,  figs.  36). — Part  1  of  this  work  includes,  under  the  general  heading  of  culture,  notes 
on  botany,  propagation,  nursery  management,  soils,  climate,  irrigation,  yields  and 
profits,  chemical  composition,  fertilizing  with  commercial  fertilizers  and  manures, 
etc.  In  part  2,  under  enemies,  are  considered  the  insects  and  diseases  affecting 
citrus  fruits,  and  climatic  conditions.  Part  3  is  concerned  with  the  production  and 
connnerce  of  citrus  fruit.s. 

Trees  on  sour  and  Citrus  trifoliata  stocks,  G.  L.  Taber  {Florida  Times-Union 
and  Citizen,  1902,  Aug.  8,  p.  6). — In  1899  the  author  planted  an  experimental  plat  of 
100  orange  and  pomelo  trees.  There  w-ere  25  varieties  and  4  trees  of  each  variety.  Half 
the  trees  were  worked  on  sour  stock  and  half  on  Cifnis  trifoliata.  The  trees  on  the 
sour  and  on  the  C.  trifoliata  stock  were  alternated  in  the  orchard  with  each  other 
and  planted  30  ft.  apart  each  way.  At  the  time  of  writing  (July  26,  1902)  the  aver- 
age height  of  the  trees  on  sour  stock  was  8  ft.  2  in.  and  the  average  breadth  9  ft.  2  in. 
The  average  height  of  the  trees  on  C.  trifoliata  was  6  ft.  2  in.  and  the  average  breadth 
7  ft.  Adding  together  the  fruit  produced  in  1901  and  1902  and  averaging  the  amount, 
the  trees  on  sour  stock  produced  a  total  average  of  69  oranges  per  tree  for  the  2 
years.  The  trees  on  the  C.  trifolicda  stock  have  averaged  93  oranges  each  for  the  2 
years,  an  increase  of  nearly  J  over  the  trees  on  the  sour  stock.  The  fact  that  the 
trees  on  C.  trifoliata  could  have  been  set  }  to  i  closer  than  the  trees  on  the  sour  stock 
and  that  they  might  be  frozen  to  the  banking  1  year-  out  of  3  and  still  produce  a 
good  crop  of  fruit  1  year  out  of  3  is  taken  as  indicating  the  advantages  of  this  stock 
for  frosty  sections.  Not  all  varieties  budded  on  C.  trifolicda  stock  gave  equally  good 
results.  Two  varieties  of  orange,  viz,  Jaffa  an(T  King,  and  one  variety  of  pomelo, 
Duncan,  have  made  larger  growth  on  C.  trifoliata  than  the  corresponding  varieties  on 
sour  stock  planted  alongside  of  them.  The  following  varieties  on  C.  trifoliata  also 
compare  well  as  regards  growth  with  those  on  sour  stock:  Du  Eoi,  Early  Oblong, 
Homosassa,  il-adam  Vinous,  INIagnum  Bonum,  Nonpareil,  Pineapple,  and  Tangerine. 
Another  point  brought  out  in  this  connection  is  that  while  C.  trifolicda  is  naturally  a 
much  more  dwarfed  tree  than  most  varieties  budded  on  it,  it  will  nevertheless  inva- 
riably grow  faster  than  the  bud  inserted  on  it.  In  other  words,  when  the  diameter  of 
the  bud  just  above  the  point  of  union  is  jierhaps  3  in.  the  diameter  of  the  C.  trifoliata 
stock  just  below  the  union  will  be  3^  in. 

The  trifoliata  down  South  {Florida  Times-Union  and  Citizen,  1902,  Aug.  2S,p)p. 
.5,  6). — The  value  of  Citrus  trifoliata  stock  for  adverse  situations  is  discussed  and  some 
data  given  on  the  productiveness  of  buds  on  this  stock.  A  bud  10  in.  high  of  the 
01)long  Kumquat  on  this  stock  ripened  34  good-sized  fruits.     A  bud  of  the  same 
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variety  6  ft.  high  carried  2,500  fruits.  A  bii<l  of  the  Royal  Pomelo  5  ft.  high  matured 
•14  fruits.  A  Centennial  bud  18  in.  high  ripened  3  good  sized  fruits.  A  number  of 
Buttercourt  buds  18  to  24  in.  high  ripened  9  to  13  fruits.  In  the  opinion  of  the 
author,  there  is  a  great  field  for  those  who  Avish  to  grow  trees  close  together,  to 
restrict  growth  and  produce  a  large  amount  of  fruit  on  a  small  area. 

Hybrid  oranges  in  Texas,  G.  Marti  {Florida  Times-Union  and  Citizen,  1902, 
Aug.  13,  p.  6,  from  Rural  New  Yorker).— A^n.  account  is  given  by  the  author  of 
hybridizing  Cilrm  trifoliata  upon  the  Satsuma  or  Oonshiu  orange,  a  hardy,  dwarfish 
variety  of  the  Mandarin  kind,  thornless,  pretty  near  seedless,  and  of  excellent 
quality.  A  number  of  other  crosses  were  made,  but  this  is  the  only  one  the  author 
was  able  to  raise  of  this  parentage.  The  author  states  that  "the  resulting  cross  took 
almost  every  feature  of  the  pollen  parent,  with  its  thorns,  deciduous  triple  leaves, 
and  hardy  constitution.  However,  the  fruit  differs  widely  from  both  parents.  It  is 
perfectly  round,  being  depressed  nfeither  in  its  blossom  nor  on  its  stem  end;  diameter 
both  ways  21  in.  It  has  a  roughish  but  even  surface.  The  color  is  deep  yellow  or 
orange.  The  rind  is  extremely  thin,  merely  a  skin,  but  tough,  adhering  closely  to 
the  flesh,  which  is  of  a  greenish-yellow  color.  It  is  very  juicy  and  sweet,  having 
just  acid  enough  to  make  it  sprightly  and  refreshing  and  of  far  better  quality  than 
the  average  California  seedling  orange.  The  fruit,  however,  ripens  late — later  than 
that  of  any  of  its  parents."  Considerable  difference  is  noticed  between  the  calyx  of 
the  hybrid  and  that  of  either  parent.  On  the  hybrid  the  calyx  consists  of  5  large, 
foliate,  persistent  sepals,  which  keep  green  and  never  drop,  even  when  the  fruit 
ripens.  The  author  states  that  the  original  tree  from  which  the  hybrid  fruit  was 
obtained  was  lost  by  accident,  but  that  he  has  2  healthy  grafts  growing  from  it. 

A  number  of  other  hybrids,  mostly  crosses  of  the  dwarf  type  of  Mandarin  on  C. 
trifoliata,  have  been  made.  These  have  bloomed,  but  all  the  flowers  proved  to  be 
without  pistils,  and  many  of  them  proved  to  be  as  tender  as  the  orange.  A  valuable 
characteristic  of  the  Satsuma  hybrid  is  that  it  has  proved  the  latest  of  all  to  leaf  out, 
even  later  than  its  parents.  Its  chief  fault  appears  to  be  a  lack  of  the  orange  aroma 
in  the  rind.  Instead  of  this  it  has  a  rank  odor  which  is  stated  to  be  a  characteristic 
of  the  average  California  orange.  In  the  opinion  of  the  author,  these  experiments 
have  proved  that  it  will  be  impossible  to  ever  obtain  a  hardy  orange,  but  "  th?t  we 
can  put  a  highly  improved  edible  fruit  on  the  hardy  C.  trifoliata." 

Notes  on  lerfton  curing,  D.  Jones  [Queensland  Agr.  Jour.,  10  [1902),  No.  3,  pp. 
181-183). — The  author  states  that  a  succe-ssful  lemon  grower  in  Victoria  cures  hia 
lemons  by  gathering  the  fruit  when  it  is  just  turning  yellow.  The  fruit  is  cut  off  and 
a  short  piece  of  the  stalk  left  on.  It  is  packed  in  ordinary  cases  and  stored  in  a 
well-ventilated  cellar  having  a  temperature  of  53  to  57°  F.  It  takes  from  7  to  8 
weeks  to  cure  lemons,  and  sometimes  longer.  When  cured,  the  short  piece  of  stalk 
left  on  will  drop  off  when  touched.  Lemons  thus  cured  keep  for  12  months.  Oranges 
are  cured  in  a  similar  manner,  but  they  must  be  better  colored  before  cutting  than 
the  lemons.  They  must  V)e  handled  more  carefully  and  on  no  account  must  they  be 
too  ripe. 

The  banana  industry  in  Jamaica,  W.  Fawcett  {West  Indian  Bui.,  3  {1902), 
No.  2,  pp.  153-111). — The  author  describes  the  banana  plant,  notes  the  varieties  of 
bananas  grown  in  Jamaica,  and  gives  in  considerable  detail  the  cultural  methods 
observed.  The  diseases  of  the  banana  are  also  noted  and  some  data  given  on  the  cost 
of  growing  bananas  in  Jamaica  and  the  returns  olitained. 

The  cultivation  of  Japanese  kaki  (Diospyros  kaki),  figs  (Ficus  carica), 
Punica  granatum,  and  almonds  on  the  southern  coast  of  the  Crimea, 
V.  Aggeenko  {HeUk.  Khoz.  i  Lijesov.,  202  {1901),  Sept.,  pp.  673-681).— The  author 
describes  the  present  state  of  cultivation  of  these  plants  in  the  Crimea  and  predicts 
success  for  their  systematic  culture. — p.  fireman. 
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Tea,  C.  .\.  GuiGON  {Le  the.  Paris:  Augmtln  Challumel,  1901,  pp.  251,  dgms.2). — A 
treatise  on  the  history,  culture,  and  preparation  of  tea;  countries  producing  it; 
statistics  and  commerce  of  tea;  classification  of  teas;  and  tea  mixtures. 

Investigations  on  the  quantity  of  caffein  in  several  species  of  coffee  trees, 
G.  Bertkaxi)  (A(jr.  Prat.  Payx  Vhaads,  Q  {1902),  X<>.  S,  pj>.  211-213).— A  table  is 
given  showing  the  place  of  origin  and  the  water,  ash,  nitrogen,  and  caffein  conteiit  of 
12  samples  of  Cofea  (irabicci;  3  of  ('.  libericu;  2  of  C.  stenoplujUa;  and  one  each  of  C. 
canephora,  C.  laurina,  C.  congensis,  C.  mauritiana,  <'.  linmboltkirM;  and  a  variety  called 
Cazengo. 

Cacao,  culture  and  preparation,  P.  Preuss  {Le  cacao,  sa  culture  elsa prcpnratlun. 
Parix:  AugHstin  Challamel,  1902,  pp.  127,  jigs.  69). — This  book  is  the  outcome  of  a 
journey  in  tropical  and  Central  America,  and  deals  particularly  with  the  methods  of 
cacao  culture  in  Trinidad,  Guatemala,  Venezuela,  and  tropical  and  Central  America. 
Buildings  used  for  the  drying  of  cacao  are  also  described  and  analyses  given  of  the 
seed  of  Theohroma  bicolor. 

Contributions  to  our  knovrledge  of  the  composition  of  Nor-wegian  small 
fruits,  A.  YsTGAAED  {Tidsskr.  Xorske  Landbr.,  9  {1902),  No.  S,  pp.  125-145)  .—A  dis- 
cussion is  given  on  the  importance  of  the  fruit  industry  in  Norway,  the  chemical 
composition  of  fruits,  and  the  variations  to  which  the  differeut  components  are  sub- 
ject, according  to  time  of  sampling,  latitude  of  locality  where  the  fruits  were  grown, 
etc. 

The  author  does  not  consider  the  hypothesis  of  Schiibeler  correct,  that  fruits  grown 
in  northern  latitudes  contain  a  smaller  percentage  of  sugar  than  the  same  kinds  grown 
farther  south,  that  "light  produces  aroma  (flavor),  and  heat,  sugar."  So  far  as  the 
analyses  at  hand  furnish  eviilence  on  this  jwint,  the  data  for  Norwegian  wild  or  culti- 
vated small  fruits  do  not  sliow  a  lower  sugar  content  than  for  the  same  kinds  of  fn  its 
grown  in  the  Rhine  Valley,  for  example.  Neither  does  the  acidity  of  fruits  grown  in  the 
two  countries  vary  regularly,  Norway-grown  fruits  containing  sometimes  more,  some- 
times less,  acid  than  those  grown  in  Germany.  Direct  trials  showed  that  the  content 
of  acid  has  a  preponderating  influence  over  that  of  sugar  on  the  taste  and  flavor  of 
fruits  to  such  an  extent  that  only  0.1  per  cent  of  acid  more  than  counterbalances  1 
per  cent  of  cane  sugar. 

The  following  compilation  gives  the  average  percentage  composition  of  the  dif- 
ferent kinds  of  fruits  anal3'zed  by  the  author,  with  the  range  of  variation.  Tlie 
acidity  of  the  juice  was  determined  both  before  and  after  decoloration  with  animal 
charcoal. 

Analyses  of  Norwegian  siwdl  fruits. 


Kinds  of  fruit. 

Num- 
ber 
of 
sam- 
ples. 

Dry 
matter. 

Cellu- 
lose. 

Pento- 
sans. 

Total 
acidity 

Malic 
acid. 

Citric 
acid. 

Sugar, 

Albu- 

mi- 

,  noids. 

Ash. 

Blueberries 

Range  

i 

Per  ct. 

ct  15. 30 

10.9-19.7 

15. 48 

14.2-17.6 

12.  02 

10.47 

27. 85 

17.11 

/ 14.  75 

12. 6-16. 0 

10. 48 

Per  ct. 

«3.19 

1. 7-4. 7 

&1.88 

""'2.' 75 
2.07 

6.27 

"a  2.' ,57 

1. 9-3. 2 

1.17 

Per  ct. 

a  0. 98 

0.6-1.4 

.59 

.5-  .6 

1.11 

.93 

3.70 

97 

Per  ct. 

0.93 

0.55-1.0 

1.92 

1.  S  -2. 0 

1.05 

.32 

.66 

.90 

2.51 

2. 3  -2. 7 

1..57 

2.11 

1.8  - 

Per  ct. 
<i  0. 42 

0. 38-.  45 

c  .  31 

. 25-. 38 

.50 

.16 

Per  ct. 
a  0.02 

.'64 

.62-1.3 

.02 

Per  ct. 

4.89 
3. 8-  6. 0 

6.4L 
,5.7-  7.0 

2.64 

4  ,58 

Per  ct. 
('0.50 

""&".' 25 

Per  ct. 
a  0.11 
0.06-.15 

Cowberries 

Range 

6 

f>.04 

Cloudberries... 
Crowberries 

1 
] 
1 

J 

.14 

2.89 
5  15 

.31 

Clierries 

.23 

n .  60 

.  4  -.  8 

.62 

e.09 

«1.77 
1.5  -2.0 

3  94 

3.7-  4.3 

5.  62 

6.  38 
2. 4-10. 7 

] 

Raspberries 

"Two  samples.  ''One  sample,  c  Four  samples.  >/"  Only  a  few  hundredths  of  1  per  cent."  ''0.02 
per  cent  phosphoric  acid.  /Three  samples,  uln  one  sample,  1.04  per  cent  pentosans.  /i0.04  per 
cent  phosphoric  acid. 
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A  single  sample  of  raspberries  from  Nordland  contained  18.64  per  cent  dry  matter, 
4.09  per  cent  cellulose,  7.71  per  cent  pentosans,  5.02  per  cent  sugar,  1.47  per  cent 
acid  in  original  juice,  and  1.52  per  cent  in  decolorized  juice,  of  which  1.40  per  cent 
was  citric  acid,  0.14  per  cent  malic  acid,  and  0.04  per  cent  phosphoric  acid  with  a 
trace  of  sulphuric  acid. — f.  w.  woll. 

New  ideas  in  strawberry  growing,  R.  M.  Kellogg  {Michigan  Farmer;  Canad. 
Hori.,  25  {1902),  No.  6,  pp.  ;?a^-^5-#).— Plants  for  propagation  are  grown  in  hills 
under  the  best  natural  conditions.  They  are  set  out  in  the  spring  and  a  scale  card 
kept  during  the  summer  as  to  foliage,  vigor,  freedom  from  fungi,  size  of  crown,  dis- 
positioji  to  throw  out  runners,  and  kinds  of  fruit  buds  developed.  The  following 
spring  the  plants  scoring  highest  are  allowed  to  fruit.  As  soon  as  blossom  buds 
appear  about  one-half  are  removed,  and  when  the  fruit  has  set  all  the  berries,  except 
2  or  3  on  each  stem,  are  removed,  and  the  size,  color,  and  firmness  of  the  ripened 
fruit  noted.  Plants  showing  the  highest  scale  are  allowed  to  make  runners  for  the 
following  spring  planting.     This  method  of  selection  is  kept  up  each  year. 

In  the  permanent  bed,  plants  are  set  30  in.  apart  in  rows  30  to  36  in.  apart.  The 
runners  are  layered  so  that  the  plants  stand  about  10  in.  in  the  row,  after  which  all 
runners  are  cut  off.  It  is  claimed  that  berrieS  thus  grown  are  large,  of  an  even  size, 
bright  in  color,  and  rich  in  flavor.  The  yield  is  also  larger  than  by  any  other 
metliod  tried.     Frequent  tillage  is  practiced  and  irrigation  in  dry  weather. 

The  sand  cherry  in  cultivation,  R.  A.  Emerson  {Agriculture  [Nebraska],  1{1902), 
No.  6,  pp.  9-11) . — The  author  notes  the  characteristics  of  the  sand  cherry  and  states 
that  a  number  of  hybrids  between  the  sand  cherry  and  various  sorts  of  plums  are 
being  grown  at  the  Nebraska  Experiment  Station.  The  hybrids  have  a  larger  fruit 
than  the  sand  cherry  but  the  fruit  still  retains  much  of  the  peculiar  flavor  of  the  sand 
cherry.  It  is  hoped  that  later  generations  may  give  something  of  value.  The  sand 
cherry  is  a  shrub  growing  a  foot  or  two  high  in  the  sand  hills  and  5  to  6  ft.  high  on 
rich,  moist  soils.  It  is  thought  that  it  may  be  of  considerable  value  in  the.  drier  and 
colder  portions  of  the  Northwest,  and  when  further  imjiroved  may  be  useful 
throughout  the  State. 

Grafting  green  grapevines,  J.  Zawodny  {Gartenflora,  51  {1902),  No.  16,j)p.  429, 
430,  figs.  6). — The  grafting  of  green  grapevines  has  beeii  very  successfully  practiced 
by  the  author.  The  work  is  done  in  May,  June,  and  the  beginning  of  July  when  the 
stock  is  growing  most  luxuriantly.  The  graft  is  made  obliquely  through  a  node. 
The  details  of  the  method  are  clearly  brought  out  in  a  series  of  drawings. 

Hybridization  at  Beblenheim,  C.  Oberlin  {Troisihne  Congris  International  de 
Defense  contre  la  Grfle  et  de  V  Ili/hridation  de  la  Vigne.  Lyons:  Soc.  Reg.  Vit.,  1902,  II, 
pp.  78-91). — An  account  of  the  work,  with  a  table  showing  the  fertility,  maturity, 
sugar  content,  and  resistance  to  diseases  of  the  hybrid  direct  producers  grown. 

Hybrid  direct  producers  in  calcareous  soils,  J.  M.  Guillon  (  Troisienie  Congris 
Inter n<it tonal  de  D/f en se  contre  la  Grele  ct  de  I' Hybridation  de  la  Mgne.  Lyons:  Soc.  Reg. 
Vit.,  1902,  II,  pp.  128-135). — The  general  conclusions  of  the  author  are  practically 
as  follows:  Direct  producers  are  in  general  very  resistant  to  chlorosis.  A  large  num- 
ber are  not  sufficiently  resistent  to  phylloxera  but  may  be  practically  so  on  deep 
fresh  soils.  The  yields  are  generally  lower  than  with  grafted  vines  and  the  quality 
of  the  wine  inferior.  Nevertheless,  several  are  satisfactory  for  consumption,  for  the 
production  of  alcohol,  and  for  mixing.  While  the  resistance  of  direct  producers  to 
fungus  diseases  is  rarely  complete,  nevertheless  it  is  nearly  always  sufficiently  high 
so  that  the  number  of  sprayings  required  by  them  is  considerably  less  than  with 
grafted  vines.  The  culture  of  direct  producers  is  recommended  only  in  difficult  situ- 
ations and  where  it  is  wished  to  obtain  wine  without  much  expense  or  trouble.  The 
results  obtained  up  to  the  present  time  with*  direct  producers  are,  on  the  whole,  so 
promising  that  their  further  study  should  be  actively  encouraged. 


HORTICULTUKE.  445 

Value  of  hybrids  for  wine,  J.  R.  Ciievrier  ( Troisihne  Congres  Internntional  de 
Defense  contre  la  Grele  et  de  V Hybridation  de  la  Vigne.  Lyons:  Sor.  Reg.  Vit.,  1902,  II, 
pp.  142-203). — The  value  of  a  large  number  of  hybrids  for  wine  making  is  discussed 
and  sliown  in  tables  of  analyses. 

The  affinity  of  Vitis  vinifera  with  V.  berlandieri,  T.  V.  Mrxsox  {Troisieme 
Congii's  International  de  Defense  contre  la  Grele  et  de  V Hybridation  de  la  Vigne.  Lyons: 
Soc.  Reg.  Vit.,  1902,  II,  pp.  139-142). — T'.  berlandieri,  in  the  author's  experience,  has 
jjroved  one  of  the  most  satisfactory  stocks  for  various  varieties  of  T'.  vinifera.  It  is 
one  of  the  most  resistant  species  to  fungus  diseases  and  jihylloxera.  It  is  very 
resistant  to  drought. 

The  eflfect  of  phosphoric  acid  on  the  quality  of  w^ines  and  on  the  gray 
rot,  E.  Makke  {Prug.  Agr.  et  Vit.  {Ed.  L'EM),  23  {1902),  Xu.  2,  pp.  39,  40).— In 
tliese  experiments  tlie  vineyard  was  manured  the  first  year  with  barnyard  niaimre 
at  the  rate  of  35,000  kg.  per  hectare;  the  second  year  with  superphosphate,  500  kg. 
per  hectare;  the  third  year  no  manure  was  given.  Since  the  employment  of  tne 
superphosphate  regularly  the  vines  have  been  more  vigorous  and  less  subject  to  the 
"coulure,"  and  there  has  been  an  increase  in  the  production  of  about  one-third. 
The  maturity  of  the  grapes  on  the  plats  manured  with  superphosphates  has  been 
hastened  about  8  daj^s,  and  the  body  of  the  wine  increased  from  1  to  IJ  degrees. 
The  leaves,  shoots,  and  fruits  seemed  more  resistant  to  fungus  diseases.  Thus  in 
1900-1901  it  is  estimated  that  1 10  of  the  grapes  was  destroyed  by  the  gray  rot  on 
the  plats  fertilized  with  barnyard  manure,  while  on  the  superphosphated  plats  only 
about  1  200  was  destroyed. 

Contribution  to  the  preparation  of  orchard  fruit  wines,  E.  Hotter  {Separate 
from  Ztschr.  Landv:.  ]'erK)i_cJiKii\  Oesterr.,  -5  {1902),  pp.  63). — This  consists  of  a  discus- 
sion of  the  cider  and  berry  industries  in  the  more  important  fruit-producing  districts 
of  Europe,  the  characteristics  of  certain  varieties  of  fruits  best  suited  for  cider  pro- 
duction, and  the  results  of  a  number  of  experiments  with  different  machines  for 
pressing  out  cider.  Both  apples  and  pears  are  considered;  and  these  are  classified 
and  their  comi")Ositlon  as  regards  sugar,  acid,  total  extract,  etc.,  is  given  in  a  series  of 
tal)les.     The  analyses  of  the  wines  produced  are  also  tabulated. 

Pecans,  F.  H.  Burxette,  W.  C.  Stubbs,  and  H.  A.  Morgan  {Louisiana  Stns.  Bui. 
69,  2.ser.,pp.  850-884,  figs.  19). — This  is  a  popular  discussion  of  pecan  culture  in 
Louisiana,  giving  methods  of  propagation,  including  budding  and  grafting,  and  the 
subsequent  treatment  to  be  observed  in  the  nursery  and  orchard.  A  number  of  the 
better  varieties  are  illustrated  and  briefly  described.  The  States  in  which  a  number 
of  the  different  varieties  originated  are  also  given.  Seedling  trees  planted  at  the 
station  in  1895  had  reached  a  diameter  of  11 J  in.  and  a  height  of  34  ft.  by  1902.  The 
final  chapter  gives  a  brief  discussion  of  pecan  insects,  with  suggestions  as  to  the  best 
methods  for  their  control. 

The  shrubs  of  Wyoming,  E.  E.  Nelson  ( Wyoming  Sta.  Bui.  54,  PP-  47,  ph.  5, 
figs.  16). — This  bulletin  has  l;)een  prepared  as  an  aid  in  the  identification  of  native 
shrubs,  with  the  hope  that  it  may  be  instrumental  in  interesting  the  people  of  the 
State  in  the  more  general  planting  of  shrubs  for  home  decoration.  It  is  stated  that 
most  of  the  cultivated  shrubs  of  the  Eastern  States  will  not  thrive  in  Wyoming, 
especially  in  the  higher  altitudes.  Brief  popular  descriptions  are  given  of  a  large 
number  of  different  shrubs  belonging  to  23  different  families  of  plants.  The  bulletin 
is  indexed  with  both  the  Latin  and  common  names  of  the  different  shrubs  described. 

Bulb  culture  in  North  Carolina,  W.  F.  Massey  {Amer.  Florist,  19  {1902),  No. 
742,  pp.  146-148) . — The  author  has  been  growing  bulbs  experimentally  for  a  number 
of  years  in  North  Carolina,  and  here  summarizes  the  results  of  his  work.  It  has 
been  definitely  determined  that  sections  about  Raleigh,  and  all  that  portion  of  the 
State  known  as  the  lower  Piedmont  countrv,  east  of  the  Occoneechee,  are  unsuited 
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to  the  culture  of  Inilbs  except  narcissi  and  the  ItaHan  hyacinth.  These  latter  thrive 
ill  North  Carolina  to  perfection.  Roman  hyacinths  grow  well  in  North  Carolina  in 
cold  winters,  but  in  mild  winters  it  is  hard  to  grow  them  well.  Excellent  results 
have  regularly  been  obtained  with  gladiolus.  Cannas  have  also  been  grown  to  a 
considerable  extent.  Sternbergia  lutea  does  well  when  planted  in  August  or  early 
September.  Guernsey  lilies  do  satisfactorily  when  planted  in  August.  The  spotted- 
leaf  calla  is  jierfectly  hardy  and  commonly  planted  in  the  fall.  Arum  sanctum  is  also 
perfectly  hardy.  Excellent  results  have  been  obtained  in  growing  Amaryllis  johnsotd. 
The  author  proposes  transferring  his  experimental  Bermuda  bulbs  to  the  coast  plain 
of  the  State,  where  he  believes  that  full  success  in  their  culture  will  be  met  with. 
In  the  author's  experiments  he  has  found  that  while  the  lily  does  not  tolerate  animal 
manures  in  contact  with  the  bulbs,  commercial  fertilizers  can  be  used  as  heavily  as 
with  onions,  and  the  same  is  practically  true  of  all  other  bulbs.  Narcissi,  however, 
do  not  object  to  well-rotted  manure,  and  it  is  practically  as  good  as  commercial 
fertilizers  for  hyacinths. 

Bulbs  in  "Washing-ton,  L.  C.  Corbett  {Amer.  Gard.,  23  {1902),  No.  402,  pp.  576, 
577, figs.  2). — The  author  states  that  Mr.  George  Gibbs,  of  New  Whatcom,  Wash.,  is 
now  successfully  growing  the  following  bulbs:  Crocus,  narcissus,  tulip,  hyacinth,  and 
such  lilies  as  Lilium  excelsnm,  L.  albiDii,  L.  auratum,  L.  candidum,  L.  columhianum, 
L.  irashingtuniamtm,  and  Longiflorums  from  Japan  and  Bermuda.  The  increase  with 
L.  longiflorum  has  been  especially  satisfactory.  One  of  the  chief  obstacles  to  the  suc- 
cessful commercial  development  of  the  bulb  industry  on  the  Pacific  Coast  seems  to  be 
the  cost  of  transportation  to  the  East,  freights  being  considerably  greater  by  rail  to 
the  East  than  by  water  from  the  bulb-growing  districts  of  Europe. 

An  experiment  with,  hyacinths  in  water,  E.  E.  Boglte  {Amer.  Florist,  19  {1902), 
No.  749,  p.  378). — The  details  of  an  experiment  undertaken  to  determine  whether  the 
behavior  of  varieties  was  due  to  the  variety  itself  or  to  the  manner  of  culture.  No 
difference  in  the  growth  t)f  the  hyacinths  due  to  different  cultural  media  could  be 
detected,  but  there  was  a  marked  difference  in  the  different  varieties. 

How  to  make  money  growing  violets,  G.  Saltford  {Xew  York:  The  Violet 
Culture  Co.,  1902,  pp.  44, pis.  12). — This  is  a  short,  jwpular  account  of  violet  culture 
under  cold  frames  and  in  the  greenhouse. 

Gilliflower  and  w^allflower  culture  in  Erfurt,  K.  Exgelhardt  {Moller^s  Deut. 
Gart.  Ztg.,  17  {1902),  No.  34,  pp.  405-416,  figs.  9). — A  popular  descriptive  article 
discussing  the  methods  of  pot  and  field  culture  of  these  flowers  and  methods  of 
commercially  growing  seed. 

Hybridizing  Gladiolus  species,  W.  Van  Fleet  {A)iier.  Florist,  19  {1902), 
No.  748,  -pp.  345-347) . — A  paper  read  before  the  International  Plant  Breeding  Con- 
ference, held  in  New  York,  September  30  to  October  2,  1902,  in  which  the  character- 
istics, markings,  etc.,  of  a  number  of  different  Gladiolus  hybrids  are  given.  The 
results  obtained  by  the  author  in  crossing  many  different  species  and  varieties  are 
also  noted  in  the  work.  Out  of  150,000  seedings  grown  by  the  author  during  the  past 
16  years,  only  2  have  been  thought  worthy  of  naming  and  commercial  introduction. 

A  classification  of  sweet  peas,  H.  J.  Wright  {Jour.  Hort.,  54  {1902),  No.  2815, 
pp.  250,  251). — This  classification  was  made  for  the  use  of  members  of  the  National 
Sweet  Pea  Society  of  England.     It  is  based  on  color. 

Mendel's  laws  of  alternative  inheritance  in  peas,  W.  F.  R.  Weldon  {Biome- 
trika,  1  {1902),  No.  2,  pp.  228-254,  pis.  2).—X  discussion  of  Mendel's  law  and  the 
data  upon  which  it  is  based,  with  a  summary  of  a  considerable  amount  of  other  evi- 
dence concerning  dominance  in  peas.  The  characteristics  of  a  number  of  hybrid 
peas  of  the  Telephone  group  are  noted  and  their  bearing  on  Mendel's  law  of  segrega- 
tion discussed.  A  bibliography  of  32  papers  bearing  on  the  various  phases  of  the 
subjects  discussed  by  the  author  completes  the  article. 

It  appears  from  the  evidence  cited  that  a  character  which  is  sometimes  doniinant 
is  not  necessarily  always  so.     "The  degree  to  which  a  parental  character  affects  off- 
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spring  depends  not  only  upon  its  development  in  the  individual  parent,  but  on  its 
degree  of  development  in  the  ancestors  of  that  parent." 

The  history  of  the  Telephone  group  of  peas  is  shown  to  be  clearly  inconsistent  with 
the  universality  of  Mendel's  law  of  dominance  and  segregation.  These  laws  hold 
only  for  races  of  particular  ancestry.  Neglect  to  take  this  fact  into  account  is,  in  the 
author's  opinion,  a  fundamental  mistake  which  Avill  vitiate  all  work  based  upon 
Mendel's  methods. 

Mendel's  law  applied  to  orchid  hybrids,  C.  C.  Hurst  {Jour.  Roy.  Hart.  Sac. 
[London],  JG  {1902),  No.  4,  2)p.  GSS-G95).— It  has  been  shown  that  Mendel's  formula 
is  of  value  for  the  separation  of  characters  in  self-fertilized  crosses.  The  author  shows 
that  the  formula  may  be  extended  to  the  union  of  specific  characters  in  intermediate 
primary  hybrids.  The  advantages  of  orchid  hybrids  for  observations  in  heredity  are 
pointed  out,  and  a  table  is  given  in  which  is  shown  the  inheritance  of  pairs  of  siiecific 
characters  in  113  distinct  hybrids  belonging  to  several  genera.  Out  of  4,548  specific 
characters  united  by  hybridization,  2,281  resembled  either  one  of  the  parents,  and 
2,267  were  intermediate  between.  Of  the  number  resembling  the  parents,  about  half 
resembled  one  parent  and  half  the  other.  If  A  be  taken  to  represent  one  parent  and 
a  the  other,  and  A  a  characters  intermediate  between  the  two,  the  formula  for  the 
union  of  the  characters  becomes  A  +  2Aa+  a,  which  is  the  same  as  Mendel's  formula 
for  the  separation  of  characters  with  peas. 

Culture  of  orchids  in  leaf  mold,  L.  P.  De  Langhe-Vernaene  {Gard,  Chron.,3. 
ser.,  31  {1902),  No.  785,  p.  26). — This  method  of  grownng  orchids  is  said  to  have  been 
originated  12  years  ago  by  the  concern  of  which  the  writer  is  a  member.  The  basis 
of  the  compost  used  is  oak  and  beech  leaves,  with  other  leaves  mixed  with  them. 
Before  using  the  compost  all  leaves  not  sufficiently  composted  are  sifted  out.  If 
the  mixture  then  seems  too  compact  a  little  coarse  sand  is  added  to  insure  the 
passage  of  water.  Pots  of  the  usual  form  are  used,  the  depth  of  which  is  about 
equal  to  the  width  near  the  top.  The  bottom  of  the  pseudo-bulbs  is  put  on  a  level 
with  the  upper  edge  of  the  pot,  the  soil  made  firm  and  covered  with  a  light  layer  of 
sphagnum  chopped  into  inch  lengths.  The  amount  of  water  given  is  regulated 
according  to  the  genus  of  orchid.     This  feature  must  be  learned. 

A  graft  of  hybrid  Crataegus-Mespilus,  J.Jensen  {Amer.  Gard.,  23  {1902),  No. 
406,  p.  638). — An  unusual  offspring  obtained  by  grafting  Mespilus  germanica  on  Ora- 
tiegiis  oxyacantha.  The  union  developed  2  branches  of  entirely  distinct  character. 
One  showed  a  distinct  resemblance  toward  the  Crataegus,  while  the  other  inherited 
more  of  the  Mespilus  character. 

Fundamental  principles  of  plant  breeding,  L.  Burbank  {Amer.  Florist,  19 
{1902),  No.  748, pp.  341-343;  Amer.  Gard.,  23  {1902),  No.  406,  pp.  639-642,  fig.  1).—K 
paper  read  before  the  International  Plant  Breeding  Conference,  held  in  New  York, 
September  30  to  October  2,  1902,  in  which  the  author  discusses  some  of  the  general 
principles  of  plant  breeding  and  indicates  the  possibilities  of  this  kind  of  work. 

Pictorial  greenhouse  management,  W.  P.  Wright  {London  and  New  York: 
Cassell  ct-  Co.,  Ltd.,  1902,  pjj.  144,  figs.  86). — This  book  gives  brief  cultural  directions 
and  shows  pictorially  how  to  pot,  prune,  and  care  for  the  more  common  flowers  of 
the  greenhouse  during  the  different  months  of  the  year.  An  alphabetically  arranged 
table  is  included,  naming  the  best  species  or  varieties,  their  color,  height,  season  of 
blooming,  temj^erature  required,  culture,  etc. 

A  garden  in  the  suburbs,  Mrs.  Leslie  Williams  {London  and  Neiu  York:  John 
Lane,  1901,  pp.  193,  ph.  9). — This  is  a  popular  publication  intended  for  the  use  of 
those  having  limited  areas  to  devote  to  the  growing  of  shrubs  and  flowers.  Work 
for  each  month  of  the  year  is  briefly  noted  and  suggestions  given  i-egarding  the  buy- 
ing of  plants  and  similar  problems. 

European  and  Japanese  gardens  {Philadelphia:  Henry  T.  Coates  &  Co.,  1902, 
pp.  162,  figs.  148). — This  is  a  collection  of  papers  which  were  read  before  the  Amer- 
ican Institute  of  Architects  at  its  thirty-fourth  annual  convention  held  in  Washing- 
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ton,  December  14,  1900.  The  papers  discuss  in  a  general  way  the  principal  features 
of  gardening  in  the  various  countries  of  Europe  and  Japan,  and  are  illustrated  by 
many  typical  examples  of  gardening  in  these  countries.  The  paper  on  Italian  gar- 
dens was  written  by  A.  D.  F.  Hamlin,  that  on  English  gardens  by  R.  C.  Sturgis, 
Fren(;h  gardens  by  J.  G.  Howard,  and  Japanese  gardens  by  K.  Honda. 

School  gardens  at  Scliool  of  Horticulture,  Hartford,  Conn. ,  H.  D.  Hemex- 
WAY  {Park  (ind  Cemetery,  12  {1902),  Xo.  7,  pp.  362-864,  figs.  ;?).— The  author  out- 
lines the  methods  observed  in  the  flower  and  vegetable  gardens  of  the  school  with 
tne  different  grades  of  pupils,  and  shows  the  success  that  is  being  attained  in  this 
work. 

Scheol  gardens,  their  development  and  functions,  D.  J.  Crosby  ( Outlook,  71 
{1902),  Xo.  14,  jip.  S52-S61,  fir/x.  7). — An  account  of  the  present  status  and  growth  of 
the  school  garden  movement  in  Europe  and  America,  with  statements  as  to  the  pur- 
poses of  such  gardens  and  their  value  from  an  educational  standpoint.  A  bibliography 
of  the  literature  of  the  sul)ject  is  ai)pended. 

The  preparation  of  essential  oils  in  the  West  Indies,  J.  H.  Hart  (  West  Indian 
Bui.,  3  {1902),  Xo.  2,  pp.  171-178). — This  is  a  brief  popular  article  calling  attention 
to  the  possibilities  of  this  industry  in  the  West  Indies. 

Practical  treatise  on  the  culture  of  tropical  plants,  J.  Dybowski  (  Traite  pratique 
de  cultures  tropicales.  Paris:  Augustin  Chullamel,  1900,  vol.  1, 'pp-  689,  figs.  87). — In 
the  first  chapters  of  this  work  the  author  discusses  the  general  principles  to  be 
observed  in  the  growing  of  tropical  plants,  considerable  space  being  given  to  climate, 
management  of  soils,  use  of  irrigation  water  and  fertilizers,  and  the  reproduction  of 
plants  by  grafting,  budding,  etc.  In  the  latter  half  of  the  work  specific  directions 
are  given  for  the  culture  of  a  large  number  of  tropical  garden  vegetables  and  fruits. 
The  matter  is  treated  in  2  chapters,  the  first  dealing  with  vegetables  and  the  second 
with  fruits.  The  articles  under  each  heading  are  arranged  alphabetically.  The 
preface  to  the  work  was  written  by  E.  Tisserand. 

A  quarter  century's  evolution  in  American  horticulture,  P.  O'Mara  {Trans. 
Massac! I usett s Hort.  Soc.  1901,  I,  pp.  74-89). — The  author  reviews  in  a  popular  manner 
the  progress  of  horticulture,  more  particularly  the  growing  of  plants  under  glass, 
during  the  past  25  years. 

Gardencraft,  old  and  new,  J.  D.  Sedding  {London  and  Xew  York:  John  Lane, 
1902,  pp.  XXVIII  '  215,  jils.  9). — A  discussion  of  the  art  in  gardening,  treating  of 
principles  rather  than  details.     A  memoir  of  the  author  by  E.  F.  Russell  is  included. 
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Report  on  the  forests  and  forest  conditions  of  the  Southern  Appalachian 
mountain  region,  James  Wilson  (  Washington:  Gorermnent  Printing  Office,  1902,  pp. 
210,  ph.  78). — This  report  embodies  the  salient  features  of  an  investigation  carried 
on  during  the  past  2  years  on  the  forests  and  forest  conditions  in  the  Southern  Appa- 
lachian region.  The  investigation  was  undertaken  in  compliance  with  an  act  of 
Congress  making  appropriation  for  the  investigation  of  the  forest  conditions  of  the 
region  indicated,  with  a  view  to  reporting  upon  the  advisability  of  establishing  a 
forest  reserve  in  that  part  of  the  United  States.  Not  only  were  the  forests  and  gen- 
eral forest  conditions  examined  into,  but  also  the  causes  which  have  led  up  to  the 
present  condition,  and  the  possibility  of  improving  them  either  with  or  without 
Government  ownership  and  supervision.  The  forests  were  carefully  mapped  as  to 
their  distribution,  density,  and  relative  proportion  of  forest  covered  and  cleared 
lands,  and  studies  were  made  on  the  general  character  and  distribution  of  all  the 
availalile  species  of  trees  and  shrubs  in  the  region,  the  stand  of  timljer,  the  extent  to 
which  the  timber  has  been  cut  or  damaged  by  fire,  the  nature  and  value  of  the  pres- 


FORESTEY.  449 

ent  holdings,  as  well  as  the  agricultural  conditions  of  the  region  indicated.  The 
investigation  embraced  the  southern  part  of  Virginia,  southeastern  West  Virginia, 
western  North  Carolina,  eastern  Tennessee,  northwestern  South  Carolina,  and  north- 
ern Georgia.  As  a  result  of  the  investigation  it  is  reconunended  that  a  large  forest 
reserve  be  established  in  this  region  under  Federal  supervision.  As  appendices, 
reports  are  given  by  different  individuals  on  the  forests  and  forest  conditions  in  the 
Southern  Appalachians;  topography,  geology,  hydrography,  and  climate  of  the  South- 
ern Appalachians;  and  on  the  present  status  of  the  movement  for  the  establishment 
of  the  proposed  Appalachian  forest  reserve. 

New  forest  reserves  {Forestry  mid  Irrig.,  8  {1902),  No.  9,  j).  351). — There  have 
been  recently  established  7  new  forest  reserves,  of  which  the  Mount  Graham,  Santa 
Catalina,  and  Cb.iricahua  occur  in  Arizona;  the  Madison  and  Little  Belt  Mountain 
Reserve  in  ^Montana;  the  Lincoln  Forest  Reserve  in  New  Mexico;  and  the  Alexandria 
Archipelagcj  Reserve  in  southeastern  Alaska.  A  number  of  changes  have  been  made 
in  other  reserves,  and  at  present  the  total  area  of  National  forest  reserves  is  58,850,925 
acres,  or  about  2.5  per  cent  of  the  entire  area  of  the  United  States. 

The  Michigan  Forest  Reserve,  T.  H.  Sherrard  {Forestry  and  Irriy.,  6'  {1902), 
No.  10,  pp.  404-411,  fiys.  6). — The  Michigan  Forest  Reserve  includes  about  60,000 
acres  of  land  about  the  headwaters  of  the  Muskegon  River.  The  geological  formation 
is  described  and  the  different  types  of  forest  are  enumerated.  Of  these,  44  per  cent 
consist  of  oak  forests,  39  of  jack  pine  barrens,  11  of  swamp  lands,  and  6  of  hard- 
wood lands.  Based  upon  a  survey  of  100  acres,  the  average  number  of  trees  and  the 
volume  of  timber  is  estimated.  In  the  jack  pine  planes  the  pine  ju'edominates,  and 
in  the  oak  forests  scarlet  oak  forms  half  of  the  growth  on  the  flats,  and  the  red  oak 
and  white  oak  about  60  jaer  cent  of  the  trees  occurring  on  the  ridges.  The  effect  of 
forest  fires  on  this  region  is  shown,  and  the  present  value  of  the  timber  is  estimated. 
For  the  protection  of  this  reserve  a  form  of  organization  is  recommended,  which 
includes  a  superintendent  and  such  assistants  as  would  be  necessary  to  control  the 
region.     It  is  believed  the  whole  annual  cost  would  not  exceed  5  cts.  per  acre. 

The  management  of  Michigan  hard-wood  forests,  W.  C.  Winchester  {Fores- 
try and  Irriy.,  8  {1902) ,  No.  10,  pp.  411,  412). — An  attempt  is  made  to  show  why  the 
hard  woods  of  Michigan  are  not  lumbered  so  as  to  make  possible  continuous  crops  of 
sawed  timber.  .The  principal  reasons  assigned  are  the  immediate  profits  that  can  be 
realized  in  cutting  the  lands  clean  and  the  excessive  taxation  on  timber  lands,  which 
at  present  makes  it  unprotital)le  to  hold  them  for  the  second  and  subsequent  crops. 

The  jack  pine  plains  of  Michigan,  F.  Roth  {Forestry  and  Irriy.,  8  {1902) ,  No.  10, 
pp.  413-416,  Jigs.  2). — A  description  is  given  of  the  jack  pine  barrens  Avhich  are  well 
represented  in  Michigan  and  regions  adjacent  to  the  Great  Lakes.  These  lands  are 
of  poor  quality  and  spai'sely  settled.  The  cultivated  lands  are  small  in  extent  and  of 
low  productive  value.  They  are  capable,  however,  of  producing  a  good  growth  of 
jack  pine  timbgr,  and  with  systematic  treatment  could  possibly  be  reforested  with 
still  better  s^iecies.  It  is  believed  that  the  abandoned  farms  and  waste  lands  will  be 
reforested  with  jack  pine  and  other  species  so  that  the  character  of  the  land  will  be 
impr()\ed  and  a  more  certain  crop  secured. 

The  protection  of  the  New  Hampshire  forests  {Forestry  and  Irriy.,  8  {1902), 
No.  10,  pp.  396-398) . — A  report  is  given  of  a  meeting  of  the  State  Forest  Association 
of  New  Hami^shire  at  which  stej)S  were  taken  for  the  establishment  of  a  forest  reserve 
in  the  White  ^Mountain  region. 

Forestry  work  on  the  South  Mountain  Reservation,  G.  H.  Wirt  {Forest 
Leaves,  8  {1902),  No.  9,  p.  135). — At  its  spring  meeting  the  Forestry  Reservation 
Commission  of  Pennsylvania  decided  to  establish  a  forest  nursery  and  white  pine 
plantation  on  the  South  Mountain  Reservation  in  Franklin  County,  Pa.  In  this 
region  there  are  said  to  lie  many  acres  of  aliandoned  farm  land  which  are  decreasing 
in  value  each  year  and  are  believed  to  afford  a  splendid  opportunity  for  the  beginning 
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of  forestry  work.  To  do  this  it  was  determined  to  grow  the  tree  stock  rather  than 
buv  seedlino-s  from  nurser}anen.  A  half  acre  was  prepared  and  sown  in  white  pine 
seed,  a  production  of  from  200,000  to  250,000  seedHngs  being  expected.  Besides  the 
seed  sown  there  were  planted  in  the  nursery  10,000  1-year-old  white  pine  seedlings 
and  a  start  was  made  on  a  permanent  plantation  by  the  setting  out  of  5,000  white 
pine  seedlings  which  were  set  4  ft.  apart  each  way.  This  planting  is  to  be  followed 
by  improvement  cuttings  of  the  young  growth  occnring  on  the  mountain  sides. 

Action  of  the  [Pennsylvania]  State  Forestry  Reservation  Commission 
{Forest  Leaves,  S  {1903),  No.  9,  p.  135).— M  the  spring  meeting  of  the  commission, 
purchase  of  land  amounting  to  80,500  acres  were  made.  Preparations  were  begun 
for  the  establishment  of  a  nursery  for  the  growth  of  pine  seedlings,  and  arrangements 
were  made  for  the  planting  of  500,000  pine  seedlings  and  50,000  tulip  trees.  The 
nursery  selected  is  considered  ideal  for  the  purpose,  and  water  was  piped  so  as  to 
reach  all  points  of  the  nursery  when  necessary.  There  is  said  to  be  a  spontaneous 
growth  of  white  pine  on  the  tract  which  is  about  20  years  old,  which  will  afford  an 
opportunity  for  improvement  cuttings. 

Forestry  on  the  Girard  estate  in  1901  {Forest  Leaves,  8  {1903),  No.  9,  pj).  138, 
^gg) , — An  account  is  given  of  the  condition  of  the  forest  lands  which  are  a  part  of 
the  Girard  estate  and  which  are  under  the  supervision  of  the  Philadelphia  Board  of 
City  Trusts.  The  reforestation  of  the  mountain  lands  is  said  to  be  a  serious  ques- 
tion. The  work  of  25  years  was  almost  entirely  wiped  out  by  forest  fires  which 
occurred  in  the  spring  of  1901.  More  than  4,250  acres  of  land  which  contained  tim- 
ber of  from  1  to  12  years'  growth  were  burned  over,  the  estimated  value  of  the  tim- 
ber destroyed  being  §3,044.70. 

Study  of  a  chestnut  •wood  lot,  A.  S.  Haines  {Forest  Leaves,  8  {1902),  No.  10,  pp. 
150,  151). — A  report  is  given  of  the  study  of  a  chestnut  wood  lot  in  Chester  County, 
Pa.,  in  which  the  current  increment  of  trees  was  obtained  by  measurements  made 
by  the  formula  adopted  by  this  Department.  The  trees  were  divided  into  3  groups. 
The  first,  which  averaged  80  years  old,  had  attained  a  diameter  of  24.5  in.,  with  a  cur- 
rent growth  of  1.6  per  cent.  Because  the  rapid  growth  had  ceased  these  trees  had 
become  very  l:>rittle,  and  the  average  value  was  estimated  at  §2.60  each.  The  second 
class  averaged  30  years  and  was  13.5  in.  in  diameter,  with  a  current  growth  of  4.4 
per  cent.  These  were  valued  at  $1.50  each.  The  third  class  of  trees,  which  aver- 
aged about  60  years,  was  22.9  in.  in  diameter,  with  a  current  growth  of  4  per  cent, 
and  was  valued  at  $4.10  each.  At  the  present  low  value  of  land  in  the  vicinity  of 
this  wood  lot  and  with  the  proposed  reduction  in  the  taxes  on  wood  lots,  the  author 
believes  that  areas  planted  to  chestnut  under  these  conditions  would  pay  a  larger 
interest  on  cajntal  invested  than  that  obtained  from  the  staple  agricultural  crops. 

Forestry  in  Ireland,  W.  Dick  {Farmers'  Gaz.,  61  {1902),  Nos.  17,  p.  317;  19,x>p. 
356,  357;  22,  p.  403;  23,  pp.  420,  421;  27,  p.  485;  29,  pp.  536,  537;  36,  p.  670).— A 
series  of  articles  in  which  the  forest  condition  of  Ireland  is  described  and  the  urgent 
necessity  for  reforestation  is  shown.  What  are  considered  the  best  species  for  plant- 
ing are  enumerated  and  historical  and  other  data  given  to  show  their  relative  grow- 
ing rate,  production,  and  value.  The  adaptability  and  importance  in  order  of 
enumeration  are  Scotch  pine,  larch,  and  ash,  followed  by  the  sycamore-leaved 
maple,  2  kinds  of  poplar,  and  oaks. 

The  natural  restoration  of  the  forests  of  Switzerland,  Engler  {Rev.  Eaux 
et  Forcts,  41  {1902),  No.  3,  pp.  81-85)  .—The  author  shows  the  necessity  for  thin- 
nings, clearing  cuttings,  allowing  seed  trees  to  remain,  and  the  proper  production  of 
shade  for  forest  growth.  For  natural  reseeding,  the  forest  must  never  be  wholly 
deprived  of  its  cover.  The  best  results  usually  attend  the  cultivation  of  mixed  species, 
or  at  least  groups  of  different  species  of  trees.  Natural  reproduction  is  said  to  favor 
the  production  of  trees  of  large  size. 
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The  reforestation  of  loose  and  worn  soils,  ^Iatthks  {Rev.  Eaux  et  Fon-tit,  31 
{1902),  No.  6,  pp.  161-177). — Suggestions  are  given  for  the  reforestation  of  high 
mountains,  loose  sands,  and  worn  limestone  soils.  The  methods  that  have  been 
successfully  emploj-ed  in  different  countries  are  described,  particular  attention  being 
given  to  the  forestation  of  sandy  regions.  The  preliminary  treatment  for  preventing 
the  shifting  of  sands  is  described  and  the  best  species  of  forest  trees  for  different 
soils  and  situations  are  enumerated.  The  role  of  the  Government  in  such  operations 
is  discussed  at  some  length. 

Coppice  in  the  Ardennes,  C.  Delville  {Bui.  Soc.  Cent.  Fured.  Beh/.,  .9  {1902),  Nos. 
4,  }i}).  197-206;  5,  pp.  261-273).—  A.  description  is  given  of  the  present  condition  of 
the  coppice  woods  of  this  region  and  the  various  means  whereby  the  production  and 
value  of  these  forests  have  been  decreased.  Suggestions  are  also  given  of  various 
methods  for  their  restoration. 

An  excursion  in  the  Campine  region,  E.  Nelis  {Bui.  Soc.  Cent.  Forest.  Belg., 
9  {1903),  Kos.  4,  pp.  207-213;  5,  pp.  274-285;  6,  pip.  34S-S5S,  pis.  2).— A  description 
is  given  of  the  forests  in  the  Campine  region,  which  consists  of  an  extensive  area  of 
sandy  land  extending  through  Belgium  into  Holland.  This  is  partly  covered  by  an 
artificial  forest  plantation,  and  the  means  adopted  f  3r  the  reforestation  are  described 
and  results  of  a  numl)er  of  experiments  with  fertilizers  on  forest  trees  are  shown. 

On  the  preservation  of  the  natural  characters  of  forests  and  uncultivated 
regions,  C.  Bommer  {BuI.  Soc.  Cent.  Forest.  Belg.,  9  {1902),  No.  6,  pp.  338-348).— A 
report  is  given  of  a  special  commission  appointed  to  consider  the  subject  of  forestry 
in  Belgium  and  to  suggest  methods  for  its  development  and  improvement. 

The  characteristics  of  various  species  of  forest  trees  as  nursery  trees  {Bui. 
Soc.  Cent.  Forest.  Belg.,  9  {1902),  Kos.  6,  pp.  360-365;  7,  pp.  439-445).— Com\)\\Q6. 
notes  are  given  of  the  characteristics,  value,  and  adaptability  of  a  number  of  forest 
species  which  are  proposed  for  cultivation  and  acclimation  in  Belgium.  The  species 
described  in  the  present  papers  are  all  conifers. 

Report  of  expert  forester  on  the  Hawaiian  forests,  E.  M.  Griffith  {Hono- 
lulu: 1902,  folio). — A  report  is  given  on  the  present  condition  of  the  forests  of  the 
Hawaiian  Islands,  and  suggestions  made  for  their  retention  and  improvement.  With 
few  exceptions  the  forests  are  said  to  be  only  valuable  in  conserving  the  water  sup- 
ply and  increasing  the  rainfall.  The  only  2  species  of  trees  which  occur  in  suffi- 
cient quantity  to  be  of  anj  commercial  importance  are  kao  {Acacia  koa)  and  algaroba 
{Prcjsopis  juliftora) .  As  the  forests  of  the  Hawaiian  Islands  contain  a  very  limited 
amount  of  mevchantaljle  timber,  the  forestry  problem  is  one  of  conserving  the  water 
supply,  which  depends  upon  the  preservation  of  existing  forests  and  restocking  some 
of  the  denuded  slopes,  either  by  natural  reproduction  or  by  islanting.  The  denuda- 
tion of  Hawaiian  forests  has  been  brought  about  to  a  large  extent  by  the  pastur- 
ing of  stock  in  the  forests.  Wherever  fences  have  been  built  the  reclamation  of 
forests  is  said  to  be  as  rapid  as  their  destruction  when  stock  are  allowed  to  range 
freely.  Inorder  to  place  the  work  upon  a  thoroughly  efficient  basis,  cooperation 
Avill  be  necesary  l)etween  the  government,  planters,  ranchers,  and  others  owning  or 
leasing  laud  upon  which  water  is  the  chief  consideration. 

The  timber  resources  of  the  Australian  Commonwealth,  E.  T.  Scammell 
{.Tour.  Soc.  Arts,  50  (1902),  No.  2580,  pp.  533-546).— Xn  address  was  given  in  which 
attention  was  called  to  the  value  of  Australian  timber,  the  object  lieing  to  serve  as 
far  as  possible  the  commercial  interests  of  x\ustralia  by  demonstrating  the  claims  of 
Australian  timber  to  the  favorable  consideration  of  engineers,  architects,  l>uilders,  etc. 
The  forest  area  of  Australia  by  divisions  is  given,  in  which  it  appears  that  about  9J 
per  cent  of  the  total  area  is  forested.  The  principal  woods  are  briefly  described,  their 
uses  indicated,  and  an  appendix  given  in  which  the  common  names  are  alphabeti- 
cally arranged.  The  value  of  a  number  of  species  for  furnishing  railroad  ties  is  shown 
in  tabular  form. 
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The  renewal  of  the  forests  in  Cochin  China,  C.  L.  Roy  {Rev.  Eaux  et  Forcts,  41 
(1002),  Xo.  1,  pp.  17-19). — A  brief  account  is  given  of  the  attempts  being  made  to 
properly  con.<erve  and  restore  the  valuable  forests  of  Cochin  China.  Attempts  have 
been  made  to  introduce  the  cultivation  of  teak,  and  in  1898  and  1899  1-1  nurseries 
were  established  for  the  .production  of  teak  seedlings.  Other  nurseries  have  since 
teen  established  and  the  planting  of  the  young  trees  in  permanent  i^lantations  was 
to  be  bcun  in  August,  1902.  Attention  is  called  to  some  of  the  more  valuable  native 
timber  trees,  and  their  preservation  and  conservative  exploitation  encouraged. 

Report  of  the  forester,  and  the  woods  of  Tonkin,  Brenier  [Bid.  Econ.,  Dir. 
Agr.  et  (Jom.  Indo-Chlnn,  n.  so:,  5  {1902),  Xo.  6,  pp.  393-4-19).— A  report  of  the  for- 
ester is  given  in  which  are  included  the  usual  reports  of  the  administration  of  the 
forests  and  the  various  decrees  relative  to  the  exploitation  of  forests  and  forest  prod- 
ucts. A  list  of  the  forest  trees  is  appended,  in  Avhich  the  species  are  arranged  in  3 
croups  based  upon  their  relative  timber  values.  The  arrangement  is  according  to 
vernacular  names,  the  scientific  names  being  given  wherever  known,  and  the  distri- 
liution  and  characteristics  of  the  timber  are  briefly  described. 

Forest  trees  for  calcareous  soils,  P.  Mouillefert  {Jour.  Agr.  Prat.,  n.  .st'r.,  3 
{1902),  No.  22,  pp.  697,  698). — A  description  is  given  of  the  different  kinds  of  trees 
adapted  to  growth  in  calcareous  soils,  and  the  author  says  that  for  dry  calcareous  soils 
containing  a  limited  amount  of  clay,  sand,  iron,  and  humus,  the  best  species  for  forest 
o-rowth  is  the  beech,  with  birch  grown  in  short  rotations.  On  richer  soils  which  are 
exploited  as  coppice,  beech,  hornbeam,  birch,  pubescent  oak,  and  species  of  alder, 
together  with  larch  and  fir  in  a  25-year  rotation,  are  recommended.  For  high  forests, 
ash,  alder,  Ijlack  locust,  spruce,  and  Scoth  pine  in  25  to  30  year  rotations  are  recom- 
mendtd. 

Profitable  tree  planting,  J.  G.  Kelly  (Jour.  Agr.  and  Ind.,  Soutli  Australia,  5 
{1902),  Xo.  12,  pp.  970-972). — An  account  is  given  of  the  income  derived  from  plant- 
ing a  strip  of  poor  sandy  land  with  sugar  gum  {Eucalgptm  corynocahjx)  and  the 
broad-leaved  wattle.  These  were  planted  in  alternate  rows  6  ft.  apart,  the  land  first 
plowed  and  harrowed  as  preliminary  to  the  planting.  At  the  end  of  the  sixth  year 
the  wattles  were  peeled  for  their  bark,  but  no  accurate  record  was  made  of  the  quan- 
tity of  bark  taken  off.  In  1899  each  alternate  gum  tree  was  removed,  those  cut  mak- 
ing poles  18  to  20  ft.  in  length  with  a  mean  diameter  of  4j  in.  The  estimated  cost 
of  growing  the  trees  and  wattles  from  1891  to  1902  was  about  $80,  while  the  bark  and 
poles  removed,  together  with  the  trees  now  standing,  are  estimated  as  worth  $140. 

Trees  for  shelter  {Agr.  Jour,  and  Min.  JRec,  5  {1902),  No.  14,  pp.  45S,  459).—T\\q 
importance  of  shelter  belts  for  protecting  orchards,  gardens,  etc.,  against  the  cold 
winter  and  the  hot  drying  winds  of  summer  is  pointed  out,  and  the  availability  of  a 
number  of  species  of  Australian  and  other  trees  for  use  as  shelter  belts  in  Australia 
and  South  Africa  is  described. 

Street  tree  planting-  {Forest  Leaves,  S  {1902),  Xo.  9,  pp.  I4O-I42). — A  report  is 
given  on  trees  for  street  planting  and  an  account  of  the  results  of  the  street  tree  plant- 
ing in  Washington,  D.  C,  Ijetween  1873  and  1887.  During  that  time  there  were  said  to 
have  been  planted  in  Washington  78,000  trees,  represented  ])y  30  varieties,  but  seven- 
eighths  of  the  number  were  embraced  by  10  or  12  species.  The  characteristics  of  the 
different  species  for  street  planting  are  mentioned.  The  species  best  suited  to  the 
purpose,  as  shown  by  tlie  results  obtained,  are  the  silver  maple,  Norway  majale, 
American  elm,  sycamore,  American  linden,  tulip  tree,  Carolina  poplar,  ash-leaved 
maple,  gingko,  and  pin  oak. 

Shade  trees,  W.  A.  Murrill  {Xew  York  Cornell Sta.  Bui.  205, pp.  24,  pis.  3,  jigs.  10).— 
The  ol)iect  of  this  bulletin  is  to  aid  in  increasing  the  growing  interest  in  shade  trees 
as  material  aids  to  the  healthfulness  and  atti-activeness  of  cities  and  towns,  and  to 
consider  the  principles  underlying  their  selection  and  care.  After  a  discussion  of  the 
value  of  shade  trees,  with  some  account  uf  the  various  kinds  found  in  different  cities, 
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the  merits  of  different  trees  in  connnon  nse  are  considei'ed  and  lists  given  of  those 
which  have  been  found  l)y  experience  to  be  best  titted  for  street  planting.  iSugges- 
tions  are  also  made  on  planting,  pruning,  protecting,  and  caring  for  wounds,  and 
other  operations  connected  with  the  general  care  of  sti-eet  trees.  The  author  recom- 
mends for  general  street  planting  red,  pin,  scarlet,  black,  shingle,  and  willow  oak; 
Oriental  and  American  sycamore;  Ailanthus,  and  Norway  maple;  and  suggests  that 
the  gingko,  American  ash,  hackberry,  sweet  gum,  and  Kentucky  coffee  tree  merit 
further  trial. 

The  alders,  J.  Houba  {Bid.  Soc.Cent.  Forest.  Bdg.,  9  {1902),  No.  6,2^p.  353-359).— 
Descriptions  are  given  of  a  number  of  species  of  alder,  and  their  value  in  forest  plan- 
tations, character  of  the  timber  produced,  adaptibility,  etc.,  are  discussed.  The 
characteristics  of  the  white  alder  are  described  at  considerable  length.  The  other 
species  are  said  to  be  quite  similar  in  their  characteristics  and  uses. 

The  relationship  of  some  American  and  Old  World  birches,  M.  L.  Ferxald 
{Amer.  Jour.  ScL,  4-  ser.,  U  {1902),  No.  81,  pp.  167-194,  pis.  2). — Attention  is  called  to 
the  possible  relationship  of  some  of  the  species  of  birches  found  in  the  high  latitudes 
of  America  and  Asia. 

The  slippery  elm,  J.  T.  Rothrock  {Fared  Leaves,  8  {1902),  No.  9,  p.  136,  j^U.  2). — 
A  descriinion  of  the  slippery  or  red  elm  (  Ulmus  fulva) .  Its  characteristics,  botanical 
characters,  and  physical  properties. 

Treatment  of  second-growth  white  pine,  W.  I.  Hutchixson  {ForeMrij  (tnd 
Irrlg.,  8  {1902),  No.  9,  pp.  370-373,  figs.  4)- — Detailed  directions  are  given  for  the 
management  of  second-growth  white  pine.  It  is  said  that  the  thinnings  should  be 
carried  on  sparingly  until  the  end  of  the  principal  height-growing  period,  which 
occurs  when  the  trees  are  about  40  years  old.  After  this  the  thinnings  should  be 
increased,  in  order  to  remove  the  inferior  and  diseased  specimens.  If  the  wood 
lot  does  not  consist  of  a  pure  stand  of  white  pine  the  thinnings  should  be  mostly  of 
the  hard  woods.  Where  natural  pruning  is  not  sufficiently  active  it  will  be  found 
advisable  to  assist  in  removing  the  lower  and  dead  branches. 

The  Jersey  scrub  pine,  J.  T.  Rothrock  {Forest  Lewes,  8  {1902),  No.  10,  p.  152, 
pis.  3). — The. distribution,  characteristics,  and  physical  properties  of  the  Jersey  scrub 
])ine  {Pinus  inops)  are  given. 

Notes  on  the  Noble  fir  (Abies  nobilis),  J.  ii.  Peters  {Foreslnj  and  Irrig.,  8 
{1902),  No.  9,  pp.  362-366,  figs.  3). — Based  upon  investigations  conducted  during  the 
summer  of  1901,  an  account  is  given  of  the  utility,  distribution,  growth,  etc.,  of  this 
fir,  which  is  confined  to  the  Nortwestern  portion  of  the  United  States,  along  the 
slopes  of  the  Cascade  Mountains.  The  rate  of  growth  of  seedlings  during  the  first  few^ 
years  is  slow,  and  a  marked  characteristic  of  this  species  is  its  intolerance  of  shade. 
Even  the  young  seedlings  require  no  shade  when  growing  naturally,  and  are  found 
only  in  clearings  caused  by  fire  or  lumbering.  The  tree  is  subject  to  a  number  of 
diseases,  the  most  severe  of  which  are  Erhinodontinm  tinctonmn,  Trainetes  plni,  and 
PoJiJiioras  sell  ivcni  itzii . 

The  treatment  of  spruce  in  artificial  plantations,  C.  Broilliard  {Rev.  Eaux  et 
Forcts,  41  {1902),  No.  1,  pp.  1-9)  .—The  adaptability  of  spruce  to  artificial  plantations, 
the  best  distances  of  planting,  methods  of  thinnmg,  production,  etc.,  as  shown  by 
numerous  investigations,  are  discussed. 

Note  on  the  fuel  value  of  cottonwood,  C.  E.  Bessey  {Abs.  in  Science,  n.  ser.,  16 
{1902),  No.  395,  p.  139].— There  is  said  to  be  much  prejudice  against  this  tree  hav- 
ing any  value  except  for  shade  and  wind-breaks,  its  fuel  value  being  considered  very 
low.  Careful  measurements  and  calculations,  made  by  the  writer,  show^  that  on 
account  of  its  rapid  growth  the  cottonwood  {Popidvs  delloidea)  produces  more  heat- 
yielding  fuel  in  a  given  time  than  any  other  commonly  planted  tree. 

Some  recent  advances  in  the  fireproofing  treatment  of  wood,  S.  P.  Sadtler 
{Science,  n.  ser.,  16  {1902),  No.  402,  pp.  424-428).— A  brief  review  is  given  of  the 
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various  efforts  which  liave  been  made  to  render  wood  fireproof  by  chemical  treat- 
ment, and  a  description  is  given  of  the  Ferrell  process  of  treating  wood.  This  con- 
sists of  impregnating  the  wood  with  a  sohition  of  sulphate  of  ahimina  under  great 
pressm-e.  It  is  said  that  if  a  piece  of  wood  be  saturated  with  a  solution  of  sul- 
phate of  alumina  to  a  depth  of  not  more  than  three-eighths  of  an  inch  from  the 
surface,  and  the  point  of  the  inner  blue  cone  of  a  strong  Bunsen  flame  be  brought 
against  it  and  kept  in  such  a  position,  a  boring  effect  takes  place  with  an  abun- 
dant separation  of  alumina.  It  required,  on  an  average,  over  three  hours  for  the 
flame  to  complete  the  boring  of  a  piece  of  white  pine  1  in.  thick  so  treated. 

Wastefulness  "in  turpentine  industry,  C.  Herty  {Tradesman,  48  {1902),  No.  3, 
p  75)  _ — X  brief  account  is  given  of  an  investigation  conducted  under  the  auspices 
of  the  Bureau  of  Forestrj'  of  this  Department  on  turpentine  production.  Accord- 
ing to  the  estimate  of  the  author,  there  is  a  loss  of  3  bbls.  of  turpentine  for 
every  4  bbls.  produced,  on  account  of  the  wasteful  methods  pursued.  The  author 
is  convinced  that  the  present  method  of  boxes  cut  in  the  pine  tree  is  not  only  dam- 
aging to  the  tree,  but  does  not  secure  the  best  results.  Instead  of  cutting  boxes 
in  the  tree,  the  author  recommends  a  system  of  two  flat  faces  cut  on  the  tree,  each 
containing  a  slanting  incision  about  an  inch  deep,  from  which  galvanized-iron  gutters 
carry  the  turpentine.  The  importance  of  the  improved  method  of  handling  the 
trees  is  shown  and  it  is  stated  that  had  this  method  been  employed  the  annual  pro- 
duction of  naval  stores  would  have  been  increased  nearly  100  per  cent. 

A  first  book  of  forestry,  F.  Roth  {BoHton:  Ginn  &  Co.,  1902,  pp.  291,  figs.  98).— 
The  increasing  interest  in  forestry  in  this  country  has  shown  the  necessity  for  con- 
cise statements  of  the  principles  underlying  forestry  and  forest  management.  In  the 
book  here  noted  the  writer  has  prepared  for  use  in  high  schools,  normal  schools, 
and  other  secondary  schools,  clear  and  concise  statements  describing  the  principles 
of  forestry  preservation  and  use,  forest  planting,  reforestation,  relation  of  forests  to 
water  supply,  as  well  as  giving  specific  directions  for  the  management  of  the  small 
woods  lot.  The  various  forest  industries  are  described,  and  accounts  given  of  the 
enemies  of  forests,  such  as  fires,  insects,  diseases,  etc.,  and  methods  are  suggested 
of  preventing  injury  from  these  sources.  Keys  are  given  by  which  the  common 
species  of  trees  can  be  readily  distinguished  and  an  alphaljetical  list  of  the  more 
important  woods  and  trees  of  the  United  States  is  appended.  In  this  list  the  prin- 
cipal characteristics  of  the  trees,  their  distribution  and  uses  are  shown.  The  illus- 
trations are  nearly  all  taken  from  American  material,  so  that  the  problems  of  our 
own  country  are  prominently  presented.  Although  primarily  designed  for  use  in 
schools,  this  book  is  well  adapted  to  the  use  of  the  individual  reader  seeking  infor- 
mation along  the  lines  treated. 
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Notes  on  some  West  American  fungi,  D.  Griffiths  {Bui.  Torrey  Bot.  Clah,  29 
{1902),  Xo.  5,  pp.  290-301,  figs.  70).— Attention  is  called  to  more  detailed  descriptions 
of  certain  species  of  fungi  which  have  been  hitherto  described,  and  the  following 
new  species  are  described:  Tilletia  externa  on  Carex  fiUfoUa,  T.  earlei  on  Agropyron  ocri- 
denkde,  U-itilago  elegans  on  CJdoris  elegans,  Sorosporiwn  higelovix  on  Bigelovia  sp.,  »S'.  vnl- 
liamsii  on  Stipa  richardsonii,  Gymnoeonia  riddeUix  on  RiddelUa  cooperi,  Pucciina  hou- 
vardiie  on  Bouvardia  triphylla,  P.  hurnettn  on  Stipa  comata,  P.  micrantha  on  Oryzopsis 
micrantha,  JEcidhnn  grindelLr.  on  Grindeha  squarrosa,  jE.  dakotensis  on  AquUegia 
canadensis,  and  Clav'iceps  cariema  on  Carex  nebraskensis. 

Concerning  some  fungi  occurring  on  tropical  economic  plants,  A.  Zimmer- 
MANN  ( Centbl.  Baki.  u.  Par.,  2.  Aht.,  8  {1902),  Nos.  5,  pp.  148-152;  6,  pp.  181-184;  7,  pjo. 
216-221,  figs.  ^).— Economic  and  descriptive  notes  are  given  of  a  number  of  fmigi 
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that  have  been  observed  in  Java  as  affecting  cultivated  plants.  Among  those 
described  are  Cortidum  juvanicum  on  twigs  of  cinnaTiion,  cola,  etc.;  Peronospora 
cubensis  atra  n.  var.,  on  leaves  of  cucurbits;  EhizopJddium  fimgicolum  n.  sp.,  on  cacao 
fruits;  Antennaria  setosa  n.  sp.  and  Capnodium  javanicum  n.  sp.,  on  coffee  leaves; 
Physalospora  fallaciosa  on  banana  leaves;  Nectria  luteopilosa  n.  sp.  and  N.  frulicosa 
n.  sp.,  on  the  fruit  of  the  Liberian  coffee;  Ophionectria folikola  n.  sp.,  Pleonectria 
coffeicolan.  sp.,  Phyllachora  macrospora  n.  sp.,  Myriangiella  orbicularifi  n.  g.  and  sp., 
Coniothyrium  coffex  n.  sp.,  upon  the  leaves  of  Liberian  coffee;  Dqilodki  coffeicola  n.  sp., 
on  the  fruit  of  Liberian  coffee;  Glaosporium  coffeanum  on  the  leaves  of  the  same; 
Cercospora  coffeicola  on  the  leaves  of  Arabian  coffee;  C  musx  n.  sp.,  on  banana  leaves; 
Scokcotrichum  viusee  on  the  same,  and  Ehomhost^bella  rosx  n.  g.  and  n.  sp.,  on  Liberian 
coffee  leaves. 

Cultures  of  TJredineae  in  1900  and  1901,  J.  C.  Arthur  (Jour.  MycoL,  8  {1902), 
Xo.  62,  pp.  51-56). — During  UH)0  and  1901  the  author  demonstrated  by  meajUS  of 
cultures  the  life  cycle  of  a  number  of  rusts,  as  follows:  Uromyces  euphorbia,  Puccinia 
caricis,  P.  angustata,  P.  poculiformis,  P.  albiperidia,  P.  caricis-erigerontis,  P.  caricis- 
asteris,  and  P.  bolleyana. 

New  species  of  Uredinese,  J.  C.  Arthur  {Bid.  Torrey  Bot.  Club,  29  {1902),  No.  4, 
pp.  227-231). — The  author  describes  a  number  of  new  species  of  Uredineee,  all  but 
one  of  which  are  indigenous  in  the  United  States.  The  species  described  are  Uro- 
myces rickerianus  on  Eume.v  geyeri,  U.  rottbcellia;  on  Boiibailia  speciosa,  Puccinia  tosta  on 
Sporobolus  ciispidatus,  P.  tosta  luxurians  on  Sporobolus  airoides,  P.  pera  on  Saxifraga  mer- 
tensiana,  P.  turrita  on  Saxifraga  bronchialis,  P.  adenostegix  on  Adenostegia pilosa,  Uredo 
panici  on  Panicum  amarum,  and  U.  cephalanthi  on  Cephalanthus  occidentalis. 

A  new  species  of  Rhytisma,  W.  A.  Kellerman  {Jour.  Mycol.,  8  {1902),  No.  62, 
pp.  50,  51,  pi.  1). — A  description  is  given  of  Rhytisma  concavum  parasitic  on  the 
leaves  of  the  Ilex  rerticillata. 

New  Alabama  fungi,  J.  B.  Ellis  and  B.  M.  Everhart  {Jour.  MycoL,  8  {1902), 
No.  62,  jip.  62-73). — Descriptions  are  given  of  about  60  species  of  fungi,  some  of 
which  are  parasitic  on  plants  of  economic  importance. 

Investigations  on  the  experimental  production  of  plant  parasites  among 
some  common  bacteria,  L.  Lepoutre  {Coinpt.  Bend.  Acad.  >Sci.  Parix,  134  {1902), 
No.  16,  pp.  927-929). — Experiments  are  reported  wdth  Bacillus  fluoresscens  liquefg.ciens, 
B.  mycoides,  and  B.  mesentericus  vtdgatus,  3  very  common  bacteria  in  soils,  air,  and 
water,  in  which  an  attempt  was  made  to  produce  infection  upon  potatoes,  carrots, 
and  parsnips.  These  roots  were  grown  under  conditions  which  were  designed  to 
diminish  their  resistant  properties,  after  which  they  were  inoculated  with  cultures 
of  the  bacteria.  Characteristic  rotting  and  destruction  of  the  tissues  took  place  show- 
ing the  possibility  of  the  infection  of  tissues  weakened  by  various  causes.  The  organic 
acids  produced  by  the  bacteria  attacked  and  destroyed  the  sugar  in  the  various  tubers. 

Pure  cultures  of  Puccinia  dispersa,  H.  M.  Ward  {Proc.  Roy.  Sue.  [^London], 
69  {1902) ,  No.  458,  pp.  451-466,  figs.  2). — A  description  is  given  of  a  method  by  which 
the  author  has  been  able  to  obtain  pure  cultures  of  Puccinia  dispersa  grown  upon 
species  of  Bromus.  The  method  of  conducting  the  experiments  is  described  in  detail 
and  the  effect  of  mineral  supplies  on  the  infection  of  the  host  plant  is  discussed.  The 
results  obtained  seem  to  show  that  phosphoric  acid  resulted  in  the  production  of  a 
long,  limp  growth  of  pale  color,  and  the  spots  where  the  fungus  was  present  showed 
corrosion  and  collapse  of  the  tissue,  instead  of  the  normal  appearance.  A  similar 
appearance  was  derived  in  the  case  of  potash,  except  the  plant  was  not  so  drawn  or 
etiolated.  When  magnesium  was  added  to  the  cultures  the  appearance  of  the  plant 
and  fungus  spots  were  more  nearly  normal.  The  absence  of  lime  from  the  cultures 
seemed  to  show  little  effect;  but  this  is  believed  to  have  been  partly  due  to  the  pres- 
ence of  a  small  quantity  in  the  pots  and  soil.  So  far  as  the  results  obtained  go  they 
suggest  that  differences  in  the  supply  of  minerals  affect  the  development  of  mycelium 
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and  of  spores,  ovviiv^-  tn  tlie  effect  on  the  host.  In  cultivating  the  host  the  parasite 
is  also  cultivated. 

The  parasitism  of  Botrytis  cinerea,  R.  E.  Smith  [Bot.  Gaz.,  33  (1902),  No.  6, 
pp.  431-430,  figii.  2). — According  to  the  author,  too  much  importance  has  been  hitherto 
ascribed  to  cellulose-dissolving  enzyms  upon  the  parasitism  of  Botrytis  and  similar 
fungi.  Two  stages  in  the  process  of  attacking  the  host  plant  are  clearly  distinguished : 
First,  a  poisoning  and  killing  of  the  cells;  and  second,  their  disintegration  and  utiliza- 
tion as  food  by  the  fungus.  The  first  effect  appears  to  be'  produced  by  a  substance 
which  the  author  believes  to  be  oxalic  acid  formed  by  the  fungus  as  a  by-product  of 
its  metabolism.  Following  this,  a  number  of  different  enzyms  are  secreted  which 
digest  the  various  constituents  of  the  tissues.  The  identity  of  these  enzyms  probably 
varies  in  different  cases  and  there  are  apparently  several  forms  which  affect  different 
kinds  of  cellulose.  The  enzyms  reported  as  causing  the  swelling  of  the  cell  walls  in 
the  lily  disease  studied  by  Ward,  and  the  turnip  disease  reported  by  Potter,  appear 
to  be  unlike  that  produced  by  Botrytris  cinerea.  The  results  obtained  by  the  author's 
investigation  are  believed  to  have  a  suggestive  bearing  on  the  parasitism  of  many 
other  fungi  which  bring  about  the  rapid  destruction  of  the  tissues  of  the  host  plant. 

"Take-all"  in  wheat,  D.  McAlpine  [Jour.  Dept.  Agr.  Victoria,  1  {1902),  No.  1, 
2ip.  74-SO). — A  disease  of  wheat  locally  known  as  "take-all"  has  existed  in  Aus- 
tralia for  40  years  or  more,  and  although  investigated  at  various  times  the  cause  of 
the  disease  is  still  in  dispute.  Just  before  the  stalks  appear,  the  leaves  of  the  wheat 
lose  their  color,  the  outer  ones  becoming  yellow.  When  the  stalk  develops  it  is 
stunted  and  never  matures.  The  entire  plant  soon  dies  and  this  may  take  place  over 
a  considerable  area.  The  roots  of  the  affected  plants  also  have  a  very  characteristic 
appearance.  They  are  stunted  and  deformed  at  an  early  stage  and  may  be  thickened 
and  knotted  close  to  the  stem.  They  are  excessively  covered  with  the  root  hairs  and 
new  roots  are  generally  thrown  out  just  above  the  old  ones.  The  disease  appears  to 
occur  in  rather  definite  areas.  It  begins  with  small  spots  and  gradually  spreads,  the 
plants  dying  off  in  larger  or  smaller  j)atches  according  to  the  virulence  of  the  attack. 

Various  causes  have  been  assigned  from  time  to  time,  among  them  several  fungi, 
nematodes,  faulty  conditions  of  soil,  drought,  etc.  The  author's  observations  show 
that  nematodes  are  a  common  accompaniment  of  the  disease.  Among  fungi  reported, 
Ophiobolus  herpotrichus  was  found  present  in  many  instances,  the  basal  portions  of 
the  stem  being  considerably  blackened.  A  species  of  Septoria  was  found  exceedingly 
common  but  no  species  of  Cladosijorium  were  o1)served,  although  this  has  l)een 
claimed  to  be  one  of  the  principal  causes  of  the  disease.  A  circular  letter  has  been 
widely  distributed  in  which  the  author  seeks  information  regarding  the  disease 
wrnch  is  still  under  investigation. 

The  presence  of  nematodes  and  stinking  smut  in  wheat,  R.  Maire  {BuL  Soc. 
Mycol.  France,  18  {1902),  p.  ISO;  abs.  in  Bot.  Centhl.,  89  {1902),  No.  14,  p.  396).— Th^. 
author  reports  the  coexistence  of  nematodes,  Tylenchus  tritici,  and  smut,  TiUetia  triiici, 
in  the  grain  of  wheat. 

A  new  disease  of  winter  barley,  L.  Hecke  {Ztschr.  Landw.  Versuchsw.  Oei^terr., 
6  {1902),  No.  .'>,  pp.  746-748). — A  brief  description  is  given  of  a  disease  of  winter  bar- 
ley which  has  been  recently  discovered  in  Austria  The  leaves  of  the  affected  plants 
turn  yellow  and  the  plant  finally  dies.  Upon  diseased  specimens,  near  the  ground, 
between  the  stem  and  the  leaf  sheath,  were  found  numerous  round,  yellowish-l>rown 
bodies  which  proved  to  be  the  sclerotia  of  an  undetermined  species  of  Sclerotinia. 
It  is  thought  possible  that  the  species  may  be  the  same  as  that  described  as  produc- 
ing the  sclerotium  disease  of  numerous  species  of  grasses. 

TiUetia  horrida  on  rice  in  South  Carolina,  A.  P.  Anderson  {Bal.  Torrey  Bot. 
Clal),  2U  {190/),  No.  1,  pp.  35,  56).— The  occurence  of  smut  of  rice  has  been  i:)reviously 
noted  (p].  S.  R.,  11,  p.  463),  and  was  assigned  by  the  author  to  the  fungus  TiUetia 
corona.     Subsequent  observations  and  comparisons  with  specimens  from  Japan  have 
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proved  the  identity  of  the  disease  in  the  two  countries,  and  the  organism  causing  it  is 
now  said  to  be  T.  liorrida.  The  appearance  of  the  disease  in  South  Carolina  is  traced 
to  an  importation  of  Japanese  seed  rice  made  in  1896. 

Sclerospora  macrospora,  a  parasite  of  maize,  G.  Cugini  and  G.  B.  Traveeso 
{Staz.  Sper.  Agr.  ItciL,  35  [1902),  Xo.  J,  j^P-  40-4!^). — A  preliminary  note  is  given  on 
the  oc(;urrence  of  Sclerospora  macrospora  upon  maize.  The  fungus  has  been  previ- 
ously described  as  parasiti(r  on  plants  of  the  genus  Alopecurus  in  Australia. 

Experiments  in  combating-  millet  smut,  L.  Hecke  {/Jschr.  Laiuhv.  Versuchsiv. 
Oesterr.,  5  [19i)2],  Xo.  L  pp.  2^-28). — The  results  of  experiments,  in  which  millet 
seed  w'as  given  a  preliminary  treatment  with  solutions  of  copper  sulphate,  sulphuric 
acid,  corrosive  sublimate  and  formalin,  are  reported.  A  preliminary  soaking  of  the 
seed  for  5  J  hours  in  a  0.5  per  cent  solution  of  formalin  gave  the  best  results,  the  plants 
produced  being  almost  entirely  without  smut.  The  fungus  in  this  case  is  Ustilago 
crameri. 

Clover  sickness,  V.  Axzimirov  {Selsk.  Khoz.  i  Lyesov.,  204  {1902),  Mar.,  pp. 
523-342). — A  rejiort  is  given  of  experiments  and  observations  of  the  author,  and 
extensive  quotati(jns  given  from  the  investigations  of  Levitski,  on  the  cause  of  clover 
sickness.  The  autlior  quoted  states  that  there  is  a  continual  struggle  between  the 
clover  plant  and  the  bacteria  living  in  its  roots.  During  the  first  period  the  Ijacteria 
live  at  the  expense  of  the  clover,  receiving  from  it  the  carbohydrates  necessary  for 
their  development.  In  the  second  stage  the  clover  feeds  upon  the  nitrogenous  sub- 
stances produced  by  the  bacteria  from  the  nitrogen  of  the  air.  Under  ordinary  con- 
ditions it  is  claimed  that  2  distinct  periods  can  be  noticed  in  the  development  of  the 
clover.  While  furnishing  carbohydrates  to  the  bacteria  the  growth  is  somewhat 
retarded,  but  when  it  begins  drawing  upon  the  nitrogenous  substance  in  the  tubercles 
the  development  proceeds  rapidly.  It  is  believed  that  too  great  a  number  of  bacteria 
in  the  soil,  many  of  which  fail  to  be  transformed  into  bacteroids,  produces  the 
so-called  clover  sickness.  The  author  concludes  that  the  a^jplication  of  artificial 
fertilizers  and  the  reduction  of  the  use  of  staljle  manure  will,  to  an  extent,  prevent 
the  occurrence  of  clover  sickness.  — p.  fireman. 

A  rust  spotting-  of  potatoes,  F.  Bubak  {Ztschr.  Landw.  Vcrsuchsir.  Oesterr.,  5 
{1902),  No.  3,  pp.  396-398).— A  description  is  given  of  a  disease  of  potatoes  in  which 
the  tubers  presented  spots  of  the  color  of  iron  rust.  The  tissues  of  the  affected  areas 
were  brown  and  hard  and  had  a  decidedly  bitter  taste,  M'hile  the  sound  tissue  was 
of  normal  appearance.  A  microscopical  examination  showed  marked  differences  in 
the  tissues  of  the  sound  and  diseased  portions,  and  it  is  believed  that  the  trouble  was 
due  to  a  fertilizer  of  turf  acting  upon  the  soil  elements,  resulting  in  an  iron  compound 
which  had  an  injurious  effect  upon  the  development  of  the  tubers. 

Tomato  blights,  N.  A.  Cobb  {Agr.  Gaz.  New  South  Wales,  13  {1902),  No.  4,  pp. 
410-414,  ,tiys.  ;?).— Desci-iptions  are  given  of  2  blights  of  tomato,  one  of  which  i.s  well 
known  and  the  other  of  more  recent  discovery  and  less  known.  The  first  disease  is 
the  tomato  leaf  blight,  due  to  Septoria  li/copersiae,  which  is  described  at  some  length, 
and  the  destruction  of  diseased  material  and  the  protection  of  vines  with  Bordeaux 
mixture  are  recommended.  In  addition,  drainage  of  soil,  trellising  of  the  vines,  and 
pruning  are  advised,  together  with  the  rotation  of  crops  when  convenient.  The 
second  disease  of  the  tomato  described  is  designated  as  rosette.  This  disease 
has  made  its  appearance  quite  recently  and  seems  to  be  of  widespread  occurrence. 
The  losses  due  to  it  are  usually  confined  to  a  few  isolated  plants,  although  mention 
is  made  of  the  destruction  of  a  large  number  in  one  locality.  The  disease  is  char- 
acterized by  the  formation  of  rosettes  of  small  leaves  at  the  ends  of  the  branches 
of  the  half-grown  vine.  Such  vines  seldom  produce  fruit  of  any  considerable  size, 
and  when  fruit  is  matured  it  is  of  a  peculiar  appearance  and  of  questionable  value. 
So  far  as  the  author's  o])servations  go,  there  is  little  evidence  that  the  disease  spreads 
from  plant  to  plant,  and  in  the  present  unsatisfactory  state  of  knowledge  of  this 
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disease  no  methoil  of  cultivation  or  spraying  can  be  recommended  for  its  prevention. 
As  the  affected  plants  never  produce  satisfactory  fruit,  it  is  suggested  they  should  be 
pulled  up  and  destroyed  as  soon  as  recognized.  The  outward  appearance  of  the 
tomato  rosette  strongly  suggests  the  presence  of  nematodes  or  some  insects,  but  so 
far  no  such  cause  has  been  observed.  The  fruit  when  ripened  is  abnormally  colored 
and  possesses  an  excess  of  core.  The  seed  are  somewhat  peculiar  in  their  position, 
and  it  is  suggested  that  such  seed  should  not  be  planted. 

Bacteriosis  of  tomatoes,  D.  McAlpine  {Jour.  Dept.  Agr.  Victoria,  1  {1902),  Xo.  3, 
p^  330).— The  author  reports  having  received  from  various  parts  of  the  country  toma- 
toes which  were  affected  by  a  disease  which  is  believed  to  be  of  bacterial  origin. 
The  fruit  arrives  at  complete  maturity  but  the  blossom  end  is  flattened  and  dis- 
colored, ultimately  becoming  a  pale  olive  tint.  On  cutting  the  tomato  lengthwise 
the  healthy  part  is  found  quite  distinct  from  the  diseased  area,  the  latter  being 
watery  and  of  a  dark  olive-green  color.  Bacteria  are  universally  present,  and  are 
believed  to  be  the  cause  of  the  disease,  which  is  to  be  investigated  further. 

The  bacteriosis  of  kohl-rabi,  L.  Hecke  {Ztschr.  Lnnchv.  Versuchsw.  Oesterr.,  5 
{1902),  No.  1,  pp.  1-21,  pi.  1). — A  description  is  given  of  a  bacterial  disease  of  kohl- 
rabi which  has  been  discovered  by  the  author,  and  the  results  of  his  infection  experi- 
ments are  reported  at  considerable  length.  It  is  shown  that  this  disease  is  of  a  truly 
bacterial  nature,  the  bacteria  occurring  in  the  vascular  bundles  of  the  leaf,  stem,  and 
I'oots  of  the  plant.  It  is  believed  to  be  due  to  the  same  cause  as  the  black  rot  of 
cruciferous  plants  in  this  country.  The  bacteria  {Pi<cadomonas  campestris)  gain  access 
through  wounds  or  the  water  pores  of  the  plant,  and  in  addition  to  kohl-rabi  attack 
kale,  cabbage,  and  other  allied  plants.  The  disease  is  said  to  be  rather  common  and 
widely  spread  throughout  Austria. 

Diseases  of  plants  and  their  remedies,  D.  McAlpine  {Jour.  Dept.  Agr.  Victoria, 
1  {1902),  No.  3,  pp.  316-325,  pis.  2). — Descriptive  notes  are  given  of  the  peach-leaf 
curl,  shot-hole  fungus,  and  scab.  Suggestions  are  given  for  the  prevention  of  these 
diseases  by  spraying,  pruning,  etc. 

Canker  and  gummosis  of  fruit  trees,  F.  T.  Brzezinski  {Compt.  Rend.  Acad. 
Sci.  Paris,  .134  {1902),  No.  20,  pp.  1170-1173) . — A  summary  is  given  of  investiga- 
tions begun  in  1896  on  the  cause  of  the  canker  of  apple  and  pear  trees  and  of  the 
gummosis  of  peach,  apricot,  plum,  and  cherry.  The  jirimary  cause  of  these  diseases, 
the  author  states,  is  bacteria.  In  all  cases  of  the  canker  examined  no  instance  was 
ever  found  in  which  bacteria  were  not  present  in  the  diseased  tissue.  In  the  case  of 
the  canker,  inoculations  were  made  in  1899  on  branches  of  pear  by  piercing  with  a 
needle  and  introducing  the  organisms  from  pure  cultures.  After  about  15  days  the 
wounds  became  healed  over,  but  the  following  year  characteristic  lesions  of  canker 
appeared  at  a  distance  of  about  1  cm.  from  the  healed  wounds.  A  number  of  inocu- 
lations had  progressed  so  well  by  the  spring  of  1902  that  there  was  no  doubt  of  the 
success  of  the  inoculation.  This  seems  to  indicate  that  the  canker  is  contagious  and 
certain  varieties  of  pear  and  apple  seem  predisposed  to  the  disease.  A  brief  descrip- 
tion is  given  of  the  organism,  and  that  occurring  on  the  pear  is  said  to  be  almost 
indistinguishable  from  that  on  the  apple,  although  in  artificial  cultures  some  differ- 
ences were  noted.  Their  identity  has  not  yet  been  proved  by  cross  inoculation. 
The  roots  of  both  pear  and  apple  never  present  cankerous  wounds,  but  show  certain 
excrescences,  the  cause  of  which  is  yet  to  be  determined. 

The  gummosis  of  peach,  apricot,  plum,  and  cherry  is  analogous  to  that  of  the 
canker  described  above.  Inoculations  with  bacteria  in  peach  produced  the  charac- 
teristic gum  flow  of  the  disease,  and  the  cause  of  gummosis  in  plums  and  apricots  is 
believed  to  be  the  same  as  that  which  causes  the  disease  in  peaches.  The  bacteria 
causing  the  gummosis  of  cherries  seems  to  be  distinct  from  the  others,  its  cultures 
being  whiter  and  more  opalescent. 
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Cure  for  canker  on  apple  trees,  G.  D.  Huet  {Agr.  Gaz.  New  South  Wales,  13 
{1902),  Xd.  6,  p.  6'<S'o).— According  to  the  author,  the  canker  of  apple  trees  may  be 
cured"  by  prunmg  and  painting  over  the  affected  portions  of  the  limbs  with  hydro- 
chloric acid. 

A  new  form  of  Fusicladium  dendriticum,  G.  Scalia  {Bol.  Accad.  Gioenia, 
Catania,  70  {1901),  pp.  1-5;  abs.  in  Bot.  Centbl.,  89  {1902),  No.  14,  p.  398).— A  new 
form  of  Fusicladium  on  the  Japanese  loquat  is  described.  It  seems  to  have  affinities 
with  the  well  known  F.  dendriticum,  and  the  recently  described  F.  eriobothryic,  and 
the  name  F.  dendriticum  eriobotrype  japonicse,  is  given  it. 

Black  rot  of  oranges,  N.  B.  Pierce  {Bot.  Gaz.,  33  {1902),  No.  3, pp.  234,  233). — 
A  fungus  disease  of  navel  oranges  has  attracted  attention  in  some  of  the  orange- 
growing  districts  of  California  for  the  past  8  or  10  years.  The  losses  occasioned  by 
the  disease  frequenth^  amount  to  as  much  as  3  to  10  per  cent  of  the  croji,  and  as  the 
cultivation  of  the  navel  variety  is  extensive  the  tot^l  losses  are  proportionately  heavy. 
The  oranges  are  attacked  through  the  navel,  the  fungus  entering  the  cracks  or  imjier- 
fections  of  the  peel  in  those  parts.  The  cells  of  the  pulp  are  destroyed  and  soon 
become  black  in  color  and  bitter  to  the  taste.  The  peel  is  left  uninjured  until  the 
disease  has  made  considerable  progress  within,  but  finally  becomes  thin  and  dark- 
ened in  color  over  the  affected  parts.  The  fungus  vegetates  freely  among  the  pulp 
sacks,  which  are  wholly  destroyed  as  far  as  the  mycelium  extends.  The  tissues 
involved  rarely  include  more  than  one-fourth  of  the  fruit,  and  the  destruction  is 
commonly  confined  to  the  tissues  lying  near  and  at  one  side  of  the  navel.  Infected 
fruit  ripens  prematurely,  showing  an  exceptionally  high  color,  and  soon  falls  from 
the  tree.  The  fungus  producing  this  disease  is  a  new  species  of  Alternaria  to  which 
the  name  ^1.  citri  is  given.  A  specific  characterization  of  the  fungus  by  Ellis  and 
Pierce  is  given. 

Disease  of  Maryborough  oranges,  H.  Tryon  {Queensland  Agr.  Jour.,  10  {1902), 
No.  6,  pp.  481,  482) . — Areport  is  made  ona  shipmentof  orangeswhich  was  condemned 
in  a  market  of  New  South  Wales  as  being  affected  by  disease.  The  fruit  was  found  to 
exhibit  various  blemishes  and  injuries  of  the  skin.  The  first  noted  was  due  to  the 
action  of  hydrocyanic-acid  gas,  which  had  been  used  to  fumigate  the  fruit.  The  second 
injury  noted  was  attributed  to  an  Acarus,  the  injury  taking  the  form  of  linear  mark- 
ings, spots,  blotches,  and  patches  of  irregular  outline,  which  are  well  developed  upon 
the  surface  of  the  fi'uit.  These  are  usually  of  a  dark  or  blackish-brown  color  and  the 
coalescence  of  a  number  of  spots  make  quite  large  infected  areas,  the  surface  of  which 
is  covered  with  an  exudation  that  is  something  in  the  nature  of  resin.  When  a  por- 
tion of  this  is  removed  it  shows  the  presence  of  mycelial  threads  of  fungi,  although 
no  particular  species  seems  to  be  constantly  present.  The  third  disease  described  is 
one  caused  by  the  orange  mite  {Plti/topus  oleivorus) .  This  disease  is  present  only  in 
a  mild  form  and  seldom  causes  more  than  a  loss  of  luster  to  the  fruit  attacked. 

On  the  development  of  the  anthracnose  of  bananas,  G.  Delacroix  {Agr.  Prat. 
Paijs  Chauds,  2  {1902),  No.  7,  pp.  89-91,  fig.  i).— The  fruit  of  the  banana  is  said  to  be 
frequently  attacked  by  the  fungus  Glceosporium  musurum,  which  causes  its  ultimate 
destruction.  The  fungus  is  believed  to  occur  as  a  wound  parasite  and  infection  is 
incurred  through  wounds  (occurring  upon  the  green  fruit. 

A  nematode  disease  of  coffee,  G.  Delacroix  {Agr.  Prat.  Pays  Chauds,  2  {1902), 
No.  7,  pp.  80-88,  figs.  2). — An  examination  of  a  number  of  specimens  of  Arabian  and 
Liberian  coffee  from  Martinique  showed  the  presence  of  the  nematode  Heterodera 
radicicola  in  great  abundance,  and  it  is  thought  probable  that  the  same  disease  occurs 
in  Guadeloupe.  Accompanying  the  nematode  was  found  the  mycelium  of  a  fungus 
which  is  believed  to  be  a  species  of  Rosellinia.  Based  upon  experiments  conducted 
elsewhere,  it  is  thought  that  injecting  carbon  bisulphid  about  coffee  trees  would  not 
only  destroy  the  nematodes  but  would  also  kill  the  fungus. 
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Some  nematode  diseases  of  plants,  G.  Delacroix  {Agr.  Prat.  Pays  Chauds, 
1(1902),  No.  6, pp.  672-680). — Descriptions  are  given  of  a  nematode  disease  occurring 
upon  bananas  in  Egypt,  previously  reported  (E.  8.  R.,  14,  p.  264),  and  a  nematode 
disease  of  black  pepper  reported  from  Cochin  China.  The  latter  seems  to  be  due  to 
the  common  nematode  Heterodera  radicicola.  This  species  of  nematode  has  previously 
been  reported  in  Java  upon  the  betel  pepper,  a  plant  nearly  related  to  the  ordinary 
black  pepper. 

The  epidemic  occurrence  of  Coronartium  ribicola  in  the  Dahlen  botanic 
gardens,  P.  IIennincjs  (Kotizhl.  Bot.  Garten  u.  Mux.,  Berlin,  8  {1903),  No.  28,  pp. 
172-17 o). — During  the  summer  and  late  fall  of  1901  the  different  species  of  Ribes  were 
severely  attacked  by  the  fungus  Coronartium  ribicola.  It  was  first  noticed  upon  a 
bush  of  R.  nigrum,  toward  the  end  of  June,  and  by  the  end  of  July  and  beginning  of 
Auo-ust  nearly  every  species  of  the  genus  had  been  attacked,  and  by  the  end  of  August 
hardly  a  sound  leaf  was  to  be  found.  Of  about  30  species  and  varieties  examined 
R.  alpinum  was  the  only  one  free  from  the  fungus. 

Diseases  of  forced  strawberry  plants,  J.  Cure  [Rev.  Hort.  {Paris],  74  {1902), 
No.  12,  jij).  286,  287). — The  frequent  occurrence  of  what  the  author  terms  mildew, 
or  rust,  is  noted.  It  may  be  kept  in  check  by  spraying  with  Bordeaux  mixture  or 
by  the  use  of  500  gm.  potassium  sulphid  in  a  hectoliter  of  water.  Healthy  plants 
grown  in  rich  soil  and  well  watered  do  not  seem  to  be  as  subject  to  injury  as  those 
grown  under  less  favorable  conditions. 

Some  diseases  and  parasites  of  vanilla,  A.  Zimmermanx  ( Centhl.  Bali.  u.  Par.,  2. 
Alt.,  8  {1902),  No.  15-16,  pp.  .f 69-481,  pi.  1,  figs,  ^i).— Notes  are  given  of  a  number  of 
fungus  and  insect  parasites  of  the  vanilla  plant.  Among  the  fungus  diseases  described 
are  those  due  to  Nectria  vamllns  n.  sp.,  N.  cqfeicola,  Physalosjmra  ranlllx  n.  sp., 
Cha'todiplodia  vanilhe  n.  sp.,  Colletotrichum  macrosjiorum,  C.  incarnatum,  and  Fusi- 
cladium  vanillie  n.  sp.  In  addition  to  the  above,  attacks  of  Aspidiotus  aurantii  and  the 
larvfe  of  an  imdetermined  insect  are  described. 

Two  diseases  of  vanilla,  G.  Delacroix  {Agr.  Prat.  Pays  Chauds,  1  {1902),  No. 
6,  ]ij).  t!80-6SS). — Descriptions  are  given  of  Calospora  vanillie,  the  attack  of  which 
somewhat  reseml)lesan  anthracnose,  and  the  rust  of  vanilla  (  Uromycesjoffrini  n.  sp. ). 

Grape  diseases  and  their  treatment,  F.  GvozDEXOvic(Z^sf'/n'.  Landto.  Vcrsnclisiv. 
Oestirr.,  5  {1902),  No.  3,  pp.  497-500). — A  brief  account  is  given  of  the  occurrence 
of  Peronospora,  anthracnose,  and  oidium  of  grapes.  For  the  prevention  of  Perono- 
spora,  experiments  were  conducted  with  Bordeaux  mixture  of  varying  strengths,  Bor- 
deaux mixture  to  which  potassium  permanganate  was  added,  a  solution  of  nickel 
sulphate  and  lime,  and  zinc  sulphate" and  soda.  All  of  these  proved  beneficial  in  pre- 
venting attacks  of  the  disease,  the  Bordeaux  mixture  and  potassium  permanganate 
probablv  giving  the  best  results. 

Suggestions  for  combating  grape  mildew,  J.  M.  Guillon  {Jovr.  Agr.  Prat., 
n.  .S7'/-.,  4  {1902),  No.  32,  pp.  177,  178). — The  author  discusses  the  possibility  of  com- 
bating the  downy  mildew  and  powdery  mildew  of  the  grape  by  spraying  with  a  sin- 
gle fungicide.  For  this  purpose  he  suggests  the  addition  of  sulphur  to  any  of  the 
ordinary  fungicides.  The  sulphur  does  not  enter  into  chemical  combination,  but  is 
held  in  suspension,  and  when  sprayed  upon  plants  influences  but  little  the  adhesive 
property  of  the  fungicide  and  at  the  same  time  is  efficient  against  tlie  powdery 
mildew. 

Brunissure  and  the  California  vine  disease,  E.  II.  Twight  {Prog.  Agr.  et  Vit. 
{Ed.  L'Est),  23  {1902),  No.  20,  pp.  59(9-59^).— The  author  calls  attention  to  the  claim 
of  Yiala  and  Sauvegeau  that  brunissure  and  the  California  disease  of  grapes  were 
caused  hy  species  of  Plasmodiophora  (E.  S.  R.,  4,  p.  380;  5,  p.  423).  Recent  inves- 
tigations have  thrown  some  doubt  upon  the  existence  of  this  parasite,  and  the  author 
believes  that  the  experience  in  California  tends  to  discredit  the  theory  of  the  para- 
sitic nature  of  the  disease,  which  continues  locally  in  the  vicinity  of  Anaheim.     A 
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somewhat  similar  disease  is  reported  as  having  occurred  in  Santa  Clara  County,  but 
this  disease  was  local  and  is  believed  to  have  been  due  largely  to  drought,  accom- 
panied by  late  frosts. 

Court-noue  of  grapes  in  Yonne,  G.  Chappaz  {Prog.  Agr.  ct  Vit.  {Ed.  U Est), 
S3  {1902),  No.  32,  jjp.  173-180,  figs.  3). — This  disease,  which  results  in  a  peculiarly 
stunted  growth  of  vines,  was  particularly  troublesome  in  the  vineyards  of  Yonne 
during  1902.  No  parasite  has  been  identified  with  the  disease,  and  it  made  its 
appearance  immediately  following  a  low  temperature  and  hailstorms  occurring  early 
in  'May.  Certain  varieties  seem  to  be  more  subject  to  injury  than  others,  and  the 
author  believes  that  the  injury  is  due  to  the  hail  and  the  low  temperature.  This 
disease,  which  has  been  previously  described  (E.  S.  R.,  12,  p.  260),  is  briefly  charac- 
terized. During  the  period  reported  upon  it  has  proved  of  very  great  importance, 
as  most  of  the  grapes  which  were  not  directly  destroyed  by  the  hail  have  since  suc- 
cumbed to  the  disease.     No  suggestions  are  given  for  its  prevention. 

An  epidemic  of  brown  rot  in  the  vicinity  of  Paris,  M.  Molliard  {Bui.  Soc. 
Mycol.  France,  17  {1901),  No.  4,  PP-  280-282;  ahs.  in  Bat.  Centbl,  89  {1902),  No.  11, 
ji.  308) . — A  severe  outbreak  of  brown  rot,  due  to  Monilia  fructigena,  upon  apricots, 
peaches,  quinces,  and  pears  is  reported,  while  plums  and  cherries  did  not  seem  to  be 
attacked  to  any  great  degree.  Inoculations  made  in  April  upon  young  twigs  of  apri- 
cot soon  produced  the  characteristic  appearance  of  the  disease.  The  destruction  of 
all  mummy  fruits  and  l^urning  of  dead  branches  are  recommended  as  means  for  the 
prevention  of  the  return  of  the  disease. 

Development  of  black  rot,  A.  Prcxet  {Compt.  Rend.  Acad.  Sci  Parish,  134  {1902), 
No.  18,  pp.  1072-1075). — This  article  is  essentially  the  same  as  one  noted  from  another 
journal  (E.  S.  R.,  14,  p.  369). 

Downy  mildew  of  grapes,  Trabut  {Bvl.  Agr.  Algerie  et  Tunisie,  8  {1902),  No.  10, 
p}p.  238,  239). — The  occurrence  of  the  downy  mildew  on  grapes  in  Algiers  is  reported 
and  is  said  to  have  occasioned  considerable  loss.  The  ordinary  characteristics  of  the 
disease  as  observed  in  other  countries  were  not  apparent,  but  microscopic  examination 
showed  the  presence  of  the  spores  of  Peronospora.  The  occurrence  of  the  downy 
mildew  coincided  with  an  attack  of  l)runissure,  which  led  many  to  think  the  diseases 
were  identical.  Prompt  action  is  recommended  for  the  prevention  of  the  spread  of 
the  disease. 

The  treatment  of  powdery  mildew,  J.  Dufour  {Prog.  Agr.  et  Vit.  {Ed.  U Est), 
23  {1902),  No.  30,  j)P-  1^0,  121). — A  spraying  mixture  composed  of  100  liters  of 
■water,  500  gm.  of  black  soap,  and  500  gm.  potassium  sulphid  is  recommended  for 
spraying  upon  grapevines  for  the' prevention  of  the  powdery  mildew. 

Rose  rust,  D.  McAlpine  {Jour.  Dept.  Agr.  Victoria,  1  {1902),  No.  1,  pp.  81,  82).— 
A  brief  account  is  given  of  the  rose  rust  caused  by  Phragmidium  subcorticium,  and 
suggestions  given  for  its  prevention.  Collecting  and  V)urnitig  of  the  fallen  leaves  and 
the  use  of  the  winter  spray  of  a  strong  solution  of  copper  suljahate,  followed  during 
the  summer  by  sprayings  of  Bordeaux  mixture,  will  protect  the  plants  against  injury. 

Septoria  disease  of  carnations,  P.  Voglino  {Staz.  Sper.  Agr.  ItuL,  35  {1902), 
No.  1,  pp.  17-34,  pi.  1) . — A  description  is  given  of  the  attack  of  Sejitoria  dianthi  upon 
species  of  Dianthus.  The  life  history  of  the  fungus  is  briefly  described  and  the  effect 
upon  the  host  is  shown.  The  fungus  is  said  to  live  saprophytically  upon  the  dead 
leaves,  and  retains  its  vitality  for  at  least  5  months.  A  temperature  of  25  to  30°  C, 
combined  with  excessive  humidity,  is  very  favorable  for  the  rapid  jiroduction  of  the 
conidia  of  the  fungus,  and  for  the  rapid  dissemination  of  the  disease.  It  is  recom- 
mended that  the  dried  leaves  and  infected  portions  of  the  plant  be  collected  and 
burned  as  a  precaution  against  the  si)rt'ad  of  the  disease. 

Schizophyllum  commune,  a  parasite  of  the  horse  chestnut,  F.  Gueguen 
{Bid.  Soc.  Mycol.  France,  17  {1901),  No.  4,  pp.  283-298,  figs.  5;  ahs.  in  Bot.  Centbl, 
89  {1902),  No.  11,  pp.  307,  308). — The  presence  of  this  fungus  in  a  number  of  park 
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trees  is  noted,  and  the  apisearance  of  the  affected  portion  of  the  tree  is  described. 
Inoculation  experiments  upon  sound  horse  chestnut  trees  gave  negative  results.  The 
fungus  is  believed  to  be  a  wound  parasite  and  is  capable  of  serious  injury  to  the  trees. 
A  weakened  condition  of  the  trees  is  favorable  to  the  rapid  development  of  the 
disease  and  thorough  drainage  of  the  soil  is  said  to  reduce  the  liability  of  attack. 

Some  new  parasitic  fungi  of  oaks,  E.  Henry  {Bui.  Soc.  Bot.  France,  48  {1901), 
Xo.  5-6,  pp.  151-155). — Descriptions  are  given  of  species  of  fungi  which  have  been 
recently  described  as  occurring  parasitically  upon  oaks.  Among  those  described  are 
Pseudomha  lor>f/i]}e><,  Aghinspora  Udeola,  and  Fezimla  dnnamomea. 

Canker  of  Abies  balsamea  in  Minnesota,  A.  P.  Anderson  {Bui.  Torreij  Bot. 
Cbih,  29  {1902),  No.  1,  pp.  23-34,  pis.  2). — While  engaged  in  botanical  investigations 
in  northern  Minnesota  in  1896,  the  author  noticed  the  balsam  firs  were  affected  to  a 
great  extent  with  numerous  canker-like  growths  and  swellings.  Not  infrequently  the 
cankers  extended  around  the  tree  trunk  or  branch,  causing  its  destruction.  The  rough 
bark  of  the  canker  was  found  to  bear  numerous  ascomata  which  resembled  those  of 
Dasyscypha  calycma  of  Europe  which  produces  canker  upon  the  larch.  Subsequent 
studies  showed  the  fungus  was  probably  identical  with  D.  resinaria.  A  description 
is  given  of  the  organism,  and  although  no  European  specimens  have  been  at  hand  to 
compare,  the  author  believes  there  is  no  doubt  of  the  identity  of  the  species.  The 
characteristic  smooth  bark  of  the  fir  becomes  rough  at  the  canker  spot  by  the  forma- 
tion of  ridges  and  bark  projections  soon  after  the  infection  takes  place.  The  outer 
bark  is  broken  through  and  scales  off  on  account  of  the  rapid  inci'eased  gi'owth  of 
the  inner  layers  of  the  bark.  The  effect  of  the  (tanker  on  the  cortex  and  wood  is 
described,  and  although  no  opportunity  has  been  at  hand  to  perform  inoculation 
experiments,  the  conclusion  is  reached  that  the  disease  is  caused  by  the  fungus 
mentioned  above.  The  fungus  is  always  found  on  the  bark  of  the  canker  spots  and 
nowhere  else  on  the  tree.  So  far  as  possible  to  make  out,  the  fruiting  occurs  on  the 
dead  stems  and  continues  only  for  one  season  after  the  stems  have  been  killed  by 
the  parasite.  The  absence  of  insects  and  the  presence  of  the  mycelium  in  the  bark, 
as  well  as  in  the  cambium,  and  the  absence  of  ascomata  from  the  normal  bark  of  the 
livmg  tree  and  its  presence  on  the  dead  stems,  is  considered  sufficient  evidence  for 
establishing  the  parasitism  of  the  fungus. 

The  preparation  of  fungicides,  L.  Degrully  {Prog.  Ayr.  et  Vit.  {Ed.  V Est),  23 
(1902),  No.  19,  pp.  548-553,  figs.  2). — Formulas  and  directions  for  preparation  are 
given  for  a  number  of  forms  of  Bordeaux  mixture.  Burgundy  mixture,  a  copper 
sulphate  and  soap  mixture,  verdigris,  and  jjotassium  permanganate. 

Purity  and  control  of  copper  sulphate,  E.  Chuard  ( Chron.  Agr.  Canton  Vaud, 
15  {1902),  No.  15,  pp.  462-465). — The  varying  purity  of  copper  sulphate  is  com- 
mented upon,  and  attention  is  called  to  the  Federal  regulations  concerning  the 
analysis  and  certification-of  copper  sulphate,  sulphur,  and  similar  chemicals. 
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Notes  on  economic  entomology,  F.  V.  Theobald  {Jour.  Southeast.  Agr.  Col, 
Wye,  1902,  No.  2,  pjp.  20-54,  pi.  1,  figs.  4). — Currant  scale  insects  and  their  treatment 
(pp.  20-27). — The  author  gives  biological,  economic,  and  descriptive  notes  on  Pid- 
vinaria  rihesise,  Lecanitun  coryli,  Mytilaspis  pornorum,  and  Aspidiotus  ostreivformis.  Of 
the  many  remedies  which  have  been  recommended  in  the  destruction  of  these 
insects  the  author  has  found  only  3  to  be  of  any  real  service  in  killing  the  scales. 
Caustic  alcohol  wash,  if  applied  in  the  winter,  removes  scale  insects  and  also  lichens 
and  moss.  Resin  wash  also  proved  successful  when  applied  in  the  following  propor- 
tion: Resin,  24  lbs.;  caustic  soda,  3  lbs.;  soft  soap,  4J  lbs.;  water,  100  gal.  Fumiga- 
tion with  hydrocyanic-acid  gas  is  successful  if  properly  applied.     Brief  notes  are  also 
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given  on  the  natural  enemies  ■  of  scale  insects,  including  parasitic  and  predaceous 
insects  and  birds. 

Social  pear  sav:fly  {PawpJiilusflarlveuiris)  (jjp.  27-31). — This  insect  caused  consid- 
eraljle  damage  in  ]889  and  again  in  1900.  It  occasionalh^  strips  large  pear  trees  of 
their  foliage.  .  The  adult  appears  in  May  and  June.  The  eggs  are  laid  during  bright 
sunshine,  in  groups  of  from  30  to  60  and  on  the  underside  of  the  leaves,  usually  in 
rows.  The  young  larvae  form  webs,  in  which  30  or  more  may  be  found  when  half 
grown. .  If  the  larvae  are  allowed  to  develop,  the  ground  beneath  infested  trees 
should  be  treated  with  gas  lime  during  the  winter. 

Buff-tip  moth  {Pygiera  bucephala)  (pp.  31-34). — The  caterpillars  of  this  species  fre- 
quently defoliate  elm,  beach,  l)irch,  oak,  and  fruit  trees.  The  moth  appears  in  June; 
the  lar\a?  are  gregarious  and  feed  upon  the  upper  surface  of  the  leaf.  Where  it  is 
impossible  to  apply  arsenical  jwisons  the  larva?  may  be  jarred  from  the  trees  and 
destroyed. 

Some  notes  on  ribes-feeding  sawflies  of  Europe  and  America,  and  saivfty  remedies  (pp. 
34-45). — Notes  are  given  on  the  habits,  life  history,  natural  enemies,  and  means  of 
combating  Nematus  ribesii,  N.  consobrinus,  N.  appendiculatus,  N.  grossularise,  and  N'. 
rufipes.  The  number  of  broods  of  N.  ribesii  is  nearly  always  more  than  2,  and  accord- 
ing to  the  author's  observations,  frequently  4.  If  the  larvae  are  allowed  to  escape  to 
the  ground,  their  numbers  may  be  reduced  to  some  extent  by  treatment  of  the  soil 
under  infested  bushes.  This  may  be  done  by  removal  of  the  soil,  or  by  applying 
some  caustic  substance  around  the  l)ushes.  Plowing  the  soil  is  usually  not  effective, 
since  the  cocoons  must  be  buried  deeply  in  order  to  prevent  the  insects  emerging. 
Quicklime  applied  to  the  soil  about  the  bushes  has  generally  given  satisfactory 
results. 

Bee  moth  (Galleria  cereana)  (pp.  45-48). — The  insect  is  described  in  its  different 
stages  and  notes  are  given  on  its  life  history.  This  insect  was  previously  a  more 
serious  pest  than  at  present.  The  cocoons  may  be  detected  in  the  bottom  of  infested 
hives,  and  search  should  at  once  be  made  for  any  of  the  pests  in  the  hives.  The 
insect  seldom  gains  a  footing  in  strong,  healthy  colonies. 

Introduction  of  foreign  ladybirds  (pp.  48-50). — A  number  of  species  of  ladybirds 
have  been  imported  into  England  from  Tasmania.  The  species  which  were  first 
sent  were  Leis  conformis,  Orcus  australasiie,  and  0.  bilunatus.  The  first-named  species 
appears  to  be  very  hardy  and  attacks  plant  lice  with  far  greater  voracity  than  that 
which  is  manifested  by  native  species  of  ladybirds. 

General  report  on  insect  and  other  pests  in  1901  (pp.  50-54). — In  this  section  the 
author  gives  brief  notes  on  a  large  number  of  injurious  insects  to  which  his  attention 
was  called.  These  species  include  brown-tail  moth,  pear  midge,  codling  moth,  cut- 
worms, Colorado  potato  beetle,  flea-beetle,  etc.  Brief  notes  are  also  given  on  worms 
and  insects  infesting  domesticated  animals. 

Seventeenth  report  of  the  State  entomologist  on  injurious  and  other 
insects  of  the  State  of  New  York,  E.  P.  Felt  {Bui.  Neiv  York  State  Mus.,  10 
{1901),  No.  53,  pp.  699-92-5,  ph.  G,  figs.  29). — As  usual  in  the  annual  reports  of  the 
State  entomologist  of  New  York,  a  brief  general  account  is  given  of  the  work  of  the 
office,  while  the  main  bulk  of  the  bulletin  is  occupied  with  a  discussion  of  the  insects 
which  were  most  injurious  during  the  season,  shorter  notes  on  less  important  species, 
reports  of  the  voluntary  observers  throughout  the  State,  a  bibliography  of  the  publi. 
cations  of  the  entomologist,  and  a  list  of  the  additions  to  the  insect  collection  during 
the  year  1901.  In  the  appendix  to  the  bulletin  an  account  is  given  of  the  entomo- 
logical exhibit  of  the  State  entomologist  at  the  Pan-American  Exposition,  together 
with  a  catalogue  of  the  insects  exhibited. 

The  Hessian  fly  caused  extensive  damages  during  the  season  of  1901;  detailed 
notes  are  given  on  the  amount  of  injury  in  different  localities  and  on  the  time  of 
appearance  of  the  insect.     The  species  is  described  and  notes  are  given  on  its  habits, 
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life  history,  parasites,  and  means  of  com]>ating  it.  It  was  found  by  comparing 
weather  records  with  the  time  of  appearance  of  the  Hessian  iiy  that  there  is  some 
apparent  connection  between  these  two  phenomena.  An  extensive  bibliography  of 
the  literature  on  the  Hessian  fly  is  added  to  the  article  on  this  insect.  During  the 
season  of  1901  a  large  number  of  other  species  of  insects  were  more  or  less  injurious, 
and  notes  are  given  on  several  of  these  species,  among  which  the  following  may  be 
mentioned:  Fruit-tree  bark-beetle,  grapevine  fidia,  Colaspis  bnmnea,  round-headed 
apple-tree  l)()rer,  forest  tent  caterpillar,  grapevine  leaf-hopper,  Cenopis  dilhticostmia, 
elm-leaf  l)eetle,  Rhabdophag<i.  s<(Ucis,  carpenter  moth,  leopard  moth,  birch-leaf  buc- 
culatrix,  blister  lieetles,  flea-beetles,  squash  bug,  rabbit  botfly,  garden  flea,  European 
praying  mantis,  croton  bug,  and  orange  dog. 

Insecticide  experiments  were  carried  out  by  the  author  in  developing  effective 
remedies  for  controlling  the  San  Jose  scale.  The  apparatus  used  was  a  hand  kero- 
water  spraying  machine,  and  the  insecticides  with  which  the  experiments  were  made 
included  mechanical  emulsion  of  kerosene  oil,  crude  petroleum,  a  mixture  of  whale- 
oil  soap  and  crude  petroleum,  and  whale-oil  soap  in  water.  As  the  result  of  these 
experiiuents  it  was  found  that  a  20  per  cent  or  25  per  cent  mechanical  emulsion  of 
crude  petroleum  was  most  effective.  The  combination  of  crude  petroleum  and 
whale-oil  soap  gave  good  results  but  were  not  as  effective  as  the  mechanical  mixtures 
of  crude  petroleum.  None  of  these  preparations  caused  any  injury  to  the  trees.  The 
experiments  with  whale-oil  soap  indicate  that  this  insecticide  is  valualjle  for  check- 
ing the  injuries  of  the  San  Jose  scale  but  can  not  be  relied  upon  to  do  as  thorough 
work  as  crude  petroleum.  A  few  tests  with  undiluted  crude  petroleum  confirm 
the  author's  previous  experience  that  it  is  an  unsafe  insecticide. 

Report  of  the  government  entomologist  for  the  year  1901,  C.  P.  Lounsbury 
{Cape  of  Good  Hope  Ikpt.  Agr.,  Rpt.  Gort.  Kiel.  1901,  ]>ji.  lOS,  ph.  6').— The  chief  lines 
of  work  undertaken  by  the  entomologist  during  the  year  1901  were  investigations  of 
the  heart-water  disease  of  goats  and  sheep,  malignant  jaundice  of  dogs,  fumigation  of 
buildings  with  hydrocyanic-acid  gas,  and  experiments  with  insecticides.  The  experi- 
ments previously  reported  by  the  author  on  the  subject  of  malignant  jaundice  in  dogs 
indicated  that  this  disease  was  transmitted  by  the  tick  known  as  Hiemapln/salis  leachi. 
Further  experiments  along  this  line  served  to  confirm  the  results  already  obtained. 
They  show  also,  as  previously  suspected,  that  the  tick  is  innocuous  in  its  larval  and 
nymphal  stages  and  pathogenic  only  in  the  adult  condition. 

Many  experiments  have  l)een  tried  in  importing  various  natural  enemies  of  injurious 
insects.  CryptoUrmun  montrouzieri  was  introduced  from  Australia  and  California,  for 
the  purpose  of  holding  mealy  bugs  in  check.  The  beetles  were  distributed  in  several 
places,  but  apparently  did  not  survive.  Similar  experiments  in  introducing  beneficial 
insects  were  made  with  Cldlororus  blvulnerns,  Hippodamia  convergens,  Megilla  maculata, 
and  Exochomus pilatei,  as  well  as  with  fungus  diseases.  Some  of  these  experiments 
were  unsuccessful,  the  insects  failing  to  survive,  while  in  other  cases  good  results 
appear  to  have  been  obtained. 

An  extensive  series  of  experiments  was  made  to  determine  the  relationshii>  of  the 
bont  tick  {Amhlyoinma  hehrieum)  to  heart-water  disease  of  sheep  and  goats.  The 
account  of  the  author's  experiments  in  cooperation  with  the  veterinary  service  of 
Cape  Colony  is  preceded  by  a  general  description  of  the  disease  and  discussion  of  its 
symptoms,  etiology,  and  distribution.  Special  devices  were  adopted  for  preventing 
ticks  with  which  experiments  were  being  made  from  leaving  the  experimental  goats 
and  sheep  upon  which  they  were  placed.  The  numerous  experiments  which  are 
reported  in  this  paper  indicate  uniformly  that  A.  hebneum  is  alone  concerned  in  the 
transmission  of  this  disease,  while  Rhipicephalus  evertsi,  R.  decoloratus,  and  Onitliodoros 
savignyi  are  not  concerned  in  the  transmission  of  heart  water.  It  was  shown  during 
the  experiments  that  one  single  specimen  of  bont  tick  was  capable  of  producing  fatal 
infection  in  a  healthy  susceptible  animal.     Adult  ticks  fed  as  nymphs  on  sick  animals 
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are  capable  of  transmitting  infection,  and  tiie  same  was  found  to  be  true  of  adult 
ticks  which  had  fed  as  nymphs  on  cows,  Ijut  as  larv;e  on  diseased  animals.  It 
appears,  therefore,  that  cattle  may  serve  to  carry  the  disease,  while  not  being  infected. 
The  disease  was  experimentally  transmitted  by  adult  ticks  which  had  fed  in  a 
nymphal  stage  on  long  recovered  goats,  but  on  sick  animals  in  the  larval  stage. 
Experiments  indicated  that  animals  which  have  recovered  from  heart  water  are  still 
subject  to  infection,  but  that  their  power  of  resistance  increases  after  they  have  been 
kept  exposed  to  reinfection  for  some  time.  It  was  shown  experimentally  by  the 
author  that  the  Ijont  tick  is  normally  innocuous  so  far  as  heart  water  is  concerned, 
and  that  the  progeny  of  pathogenic  bout  ticks  is  noninfectious.  Each  tick,  in  order 
to  become  dangerous,  must  at  some  stage  of  its  existence  suck  the  blood  of  diseased 
animals.  It  was  found  also  during  these  experiments  that  bont  ticks  dropped  during 
the  pei'iod  of  incul)ation  were  harmless.  As  the  result  of  the  author's  experiments 
it  is  recommended  that  diseased  animals  be  promptly  isolated,  and  that  careful  atten- 
tion should  be  given  to  the  behavior  of  the  flock  in  order  to  attack  the  first  case  of 
heart  water  which  may  appear.  It  is  believed  that  this  infection  can  be  eliminated 
from  any  given  area  by  excluding  all  susceptible  animals  for  a  period  of  greater  or 
less  length. 

The  authors'  experiments  in  the  fumigation  of  buildings  with  hydrocyanic-acid  gas 
indicate  that  flies  are  more  susceptible  to  the  gas  than  Heas  and  bedbugs,  while  Argas 
pei'sicvs  is  quite  unaffected  by  it.  The  eggs  of  the  bedbug,  flea,  and  small  cockroaches 
are  destroyed  l)y  the  gas.  The  remedy,  however,  was  found  not  to  be  effective  in 
destroying  weevils  and  other  insects  which  are  deeply  embedded  in  masses  of  food 
stuff  or  other  material. 

Elxperiments  with  insecticides  were  conducted  by  C.  W.  Mally  in  the  treatment  of 
Dlaspis  pentagona,  Aspidiotus  aurantii,  and  woolly  aphis.  The  conclusions  readied 
from  these  experiments  are  that  lime,  sulphur,  and  salt  wash  is  the  best  remedy  for 
white  peach  scale;  that  resin  wash  of  standard  strength  is  a  cheap  and  effective 
remedy  for  woolly  aphis  (al)ove  the  surface  of  the  ground);  that  several  applications 
of  this  insecticide  will  hold  the  red  scale  in  check,  while  on  the  other  hand  the 
remedy  is  useless  for  white  peach  scale.  Soap  washes  proved  unsatisfactory  for  use 
against  the  white  scale,  and  mechanical  mixtures  of  kerosene  with  water  seemed  to 
be  of  little  value. 

Second  report  of  the  government  entomologist,  1901,  C.  Fuller  {Xatrtl 
Dept.  Agr.,  Rpt.  Govt.  Ent.  1901,  pp.  73,  pis.  3,  figs.  23).— The  greater  portion  of  the 
report  is  occupied  with  biological  and  economic  notes  on  the  large  variety  of  insects 
and  fungus  diseases  which  caused  losses  to  crops  during  the  season  1901.  The  species 
of  insects  thus  discussed  include  Sesronia  Jusca  injurious  to  young  corn;  a  species  of 
Aniujula  which  attacks  acacia;  a  number  of  species  of  fruit-piercing  moths  injurious 
to  guavas  and  peaches;  Heteronychus  arator  which  attacks  corn  under  ground  and 
causes  considerable  damage;  Ceratitis  con/sa  injurious  to  grapes  and  other  fruits; 
Hippobosca  struihionis  parasitic  on  ostriches,  pigeons,  and  other  birds;  sheep  tick; 
Acridium  pupuriferum;  black  peach  aphis;  and  clover  mite.  The  treatment  for 
Heteronychus  arator  recommended  by  the  author  includes  the  use  of  lantern  traps  for 
attacking  the  beetle,  hand  picking,  and  applications  of  salt.  In  combating  the  plague 
locust  the  use  of  arsenic  baits  is  recommended,  as  well  as  spraying  with  soap  solution 
and  other  well-known  remedies.  A  general  discussion  is  presented  on  the  efficacy 
of  the  South  African  locust  fungus.  The  author  believes  that  attention  was  first 
called  to  this  parasite  by  J.  M.  Wood  in  1895.  In  the  experience  of  the  author  the 
fungus  is  of  some  value,  but  is  not  sufficiently  effective  to  justify  its  use  except  where 
other  remedies  have  proved  useless  or  inapplicable.  Notes  are  also  given  on  a  sugar- 
cane disease  supposed  to  be  due  to  Strumella  sacchari,  peach-leaf  curl,  dodder  on 
alfalfa,  varieties  of  oats  which  are  resistant  to  rust,  and  Phytop)lithora  infestans. 

Descriptive  notes  are  given  in  an  appendix  on  a  spraying  machine  devised  by 
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A.  M.  Pearson  for  gpraying  a  number  of  rows  of  vines  or  hops  simultaneously.  The 
sprayer  is  arranged  to  be  propelled  by  horse  power. 

The  results  of  some  experiments  with,  insecticides  on  some  garden  and 
greenhouse  pests,  E.  Newstead  {Jour.  Roij.  Hort.  Soc.  [London'],  26  {1903),  No.  4, 
2)p.  745-104,  figs-  5)  .—Experiments  with  kerosene  emulsion  in  treating  Lecanhmi 
persic.r  haA^e  been  continued  with  the  result  that  this  insecticide  is  highly  recom- 
mended for  killing  the  scale.  It  is  urged,  however,  that  care  must  be  used  in  its 
preparation  in  order  to  make  it  most  effective. 

Special  studies  were  made  of  2  species  of  subterranean  mealy  lings,  Riper.sia  terrestris 
and  DdcUjlopms  radicum.  R.  terrestris  was  found  infesting  the  roots  of  Stephanotis, 
and  later  was  found  on  the  roots  of  palms  and  maidenhair  fern.  D.  radicum  was 
found  to  be  injurious  to  strawberries,  but  its  natural  food  plants  appear  to  be  grasses 
and  Armeria  maritima.  In  treating  infested  plants  or  greenhouses  for  these  pests  it 
is  recommended  that  infested  plants  should  not  be  turned  out  of  the  pots  while  in  the 
conservatory;  they  should  be  removed  and  all  soil  shaken  fi-om  the  roots,  after  which 
the  roots  should  be  washed  clean.  The  exposed  roots  and  soil  may  then  be  sprayed 
with  carbon  bisulphid.  The  pots  are  to  be  scalded  and  plants  may  be  replaced 
immediately  after  spraying. 

It  is  reported  that  Selcmdria  atra  was  especially  injurious  during  1899  to  wall-trained 
pears  and  cherries.  Notes  are  given  on  the  habits  and  life  history  of  this  species.  It 
is  recommended  that  the  soil  be  removed  from  around  the  base  of  the  tree  to  the 
depth  of  4  in.  and  that  this  soil  be  deeply  buried  or  subjected  to  a  high  degree  of 
heat.  Boiling  water,  according  to  the  author,  is  not  sufficient  to  kill  the  puppe.  It 
is  recommended  that  trees  be  sprayed  with  Paris  green  at  the  rate  of  1  oz.  to  20  gal. 
of  water.  The  first  application  should  be  made  when  the  leaves  are  very  small,  and 
the  second  abotit  the  middle  of  July,  at  which  time  the  percentage  of  Paris  green 
may  be  doubled.  Experiments  with  lime  dressings,  hot  water,  and  kerosene  emul- 
sion, gave  negative  results.  Notes  are  also  given  on  fruit-tree  tortrix  {Penthina 
variegana).  The  habits  and  life  history  of  the  species  are  described.  In  combating 
this  insect  it  is  recommended  that  an  application  of  Paris  green  be  made  when  the 
buds  are  opening,  at  the  rate  of  3  oz.  to  20  gal.  of  water,  and  a  second  application 
after  the  larvpe  have  spun  the  leaves  together,  at  the  rate  of  2  oz.  to  20  gal.  of  water. 

Insect  enemies  of  the  pear,  plum,  peach,  and  cherry,  C.  P.  Gillette 
( Colorado  State  Bd.  Hort.  Rpt.  1901,  pp.  55-77,  figs.  31) . — Notes  are  given  on  the 
habits,  life  history,  and  means  of  combating  the  more  important  insect  pests  of  these 
fruits.  Among  the  insect  enemies  of  the  pear  the  following  are  discussed:  Flat- 
headed  apple-tree  borer,  apple-tree  slug,  Putnam's  scale,  apple  aphis,  woolly  aphis, 
and  pear-leaf  blister  mite.  Notes  are  given  on  the  following  insect  enemies  of  the 
peach:  Peach  aphis,  peach-tree  borer,  peach-twig  borer,  and  peach  lecanium.  Among 
the  enemies  of  plums  the  following  are  discussed:  Fruit-tree  bark-beetle,  plum 
gouger,  and  plant  lice. 

Remedies  for  insect  and  fungoid  pests  of  the  orchard  and  farm,  A.  M.  Lea 
{Pub.  Dept.  Agr.  Tasmania,  1903,  pp.  38). — The  codling  moth  is  considered  the  most 
serious  insect  pest  of  Tasmania.  Where  the  orchard  is  small  and  isolated  it  is  sug- 
gested that  perhaps  the  best  way  of  combating  the  insect  is  to  destroy  the  entire  fruit 
crop  for  one  season.  In  Tasmania  this  insect  is  single  brooded.  The  author's  experi- 
ence indicates  that  3  sprayings  with  arsenites,  once  before  the  lobes  have  closed,  fur- 
nish quite  effective  means  for  combating  this  insect.  It  is  considered  necessary, 
however,  to  pick  off  the  infested  apples  and  bandage  the  trees.  The  Tasmanian 
custom  of  placing  a  bundle  of  sacking  in  the  fork  of  the  tree  is  considered  less 
effective  than  the  band. 

Descriptive  and  economic  notes  are  also  given  on  potato  moth,  cabbage  worm, 
cherry  slug,  scale  insects,  woolly  aphis  and  other  plant  lice,  a  number  of  plant  bugs, 
grasshoppers,  earwigs,  red  spiders,  pear-leaf  blister  mite,  clover  mite,  and  black  spot 
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and  bitter  rot  of  apples  as  well  as  peach-leaf  curl,  fire  blight,  and  potato  scab. 
Formulas  are  given  and  also  directions  for  preparing  Paris  green,  arsenic  and  soda, 
hellebore,  lime-sulphur-and-salt  wasli,  whale-oil  soap,  kerosene  emulsion,  resin  wash, 
Bordeaux  mixture,  ammoniacal  copper  carbonate,  and  other  insecticides  and  fungi- 
cides. The  2  beetles  which  are  most  injurious  to  strawberries  are  considered 
Otiorhijnchus  sulcatus,  Rhinaria  perdLv.  The  only  boring  insect  especially  injurious 
to  fruit  trees  in  Tasmania  is  said  to  be  Maroga  gigantella. 

Injurious  and  useful  insects,  L.  C.  Miall  (London:  George  Bell  &  Sons,  1902, 
pp.  VIII -\-  256,  Jigs.  103). — As  stated  by  the  author,  this  volume  is  intended  to  help 
beginners  in  identifying  the  common  species  of  injurious  insects  and  to  stimulate 
interest  in  the  relation  of  insects  to  economic  agriculture,  horticulture,  and  forestry. 
The  general  anatomy  of  insects  is  described  in  considerable  detail,  and  special 
chapters  are  devoted  to  the  common  injurious  species  of  beetles,  moths,  butterflies, 
Hymenoptera,  Diptera,  plant  lice,  scale  insects,  and  other  miscellaneous  injurious 
insects.  Notes  are  given  by  way  of  description  and  identification  of  common  species 
in  the  various  orders.  In  part  4  of  the  volume  the  author  discusses  methods  of 
preventing  or  checking  the  injury  caused  by  insects. 

The  enemies  of  agriculture,  A.  L.  Herrera  {Las  plagas  de  la  agrknUura. 
Me.vico:  3Iini.sterio  de  Foinenio,  1902,  pp.  178,  pis.  2). — This  is  a  general  treatise  on  the 
subject  of  injurious  insects  and  methods  of  combating  them.  It  includes  the  classi- 
fication of  insects,  the  preparation  and  use  of  fungicides  and  insecticides,  and  special 
notes  on  different  methods  of  treatment,  including  mechanical  methods  and  the  use 
of  natural  enemies  of  insects.  In  addition  to  detailed  formulas  and  directions  for 
the  preparation  of  insecticides  and  fungicides,  notes  are  given  on  combinations  of 
fungicides  and  insecticides  and  on  methods  to  be  adopted  in  combating  the  attacks 
of  the  more  important  injurious  insects.  The  various  agricultural  and  horticultural 
crops  are  arranged  in  alphabetical  order  and  mention  is  made  under  each  plant  of  the 
more  important  insect  enemies  which  attack  it. 

Caterpillars  and  their  moths,  Ida  M.  Eliot  and  Caroline  G.  Soule  {New 
York:  The  Centur)/  Co.,  1902,  pp.  302,  pis.  80,  figs.  2). — In  this  volume  the  authors 
have  dissussed  the  developmental  stages  and  life  history  of  a  considerable  variety  of 
moths  selected  on  account  of  their  suitability  for  class  work  and  beginners  in  ento- 
mology. The  subjects  discussed  in  the  volume  include  the  arrangement  of  an  insec- 
tary,  a  description  of  the  various  stages  and  general  habits  of  insects,  methods  of 
rearing  insects,  methods  of  collecting  insects  in  various  stages,  parasitic  insects,  and 
special  descriptive  notes  on  the  appearance,  habits,  and  life  history  of  representative 
species  of  a  number  of  families  of  moths. 

Enemies  of  wheat,  G.  F.  de  Champville  {Les  ennemis  de  Me.  Paris:  F.  de  Laii- 
nay,  1902,  3.  ed.,  pp.  152,  figs.  6). — In  this  immphlet  the  author  attempts  to  present  a 
practical  treatise  on  entomology,  taking  as  his  illustrative  examples  the  insects  which 
are  injurious  to  wheat.  The  species  which  are  considered  by  the  author  include  the 
Angoumois  grain  moth,  Calandra  granaria,  Bruchus  granarius.  Tinea  granella,  Tenebrio 
mauritanicus,  larvte  of  cock  chafers,  Cephus  pygmseus,  Hessian  fly,  Chlorops  lineata, 
Zabrus  gihbus,  Agrotis  segetiim,  Ochsenheimena.  taureUa,  Agriotes  lineatus,  grain  aphis, 
and  locusts.  In  addition  to  a  discussion  of  insects  injurious  to  wheat  the  author 
presents  a  brief  account  of  other  enemies,  including  Tylenchus  tritici  and  rust.  Atten- 
tion is  also  called  to  the  desirability  of  protecting  bats,  toads,  and  insectivorous  birds, 
on  account  of  their  beneficial  action  in  destroying  injurious  insects. 

The  diamond-back  moth,  G.  H.  Carpenter  {Jour.  Dept.  Agr.  and  Tech.  In.sfr. 
Ireland,  2  ( 1901 ),  Xo.  2,  ])p.  275-279,  figs.  7). — This  insect  is  reported  as  having  caused 
unusual  damage  to  cultivated  cruciferous  plants  during  the  season  of  1901.  Notes 
are  given  on  the  habits  and  life  history  of  the  species.  A  number  of  birds  have  been 
found  to  feed  upon  the  insect,  and  it  may  also  be  destroyed,  under  favorable  cir- 
cumstances, by  spraying  with  kerosene  emulsion.     At  times  it  is  difficult  to  control 
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their  ravages,  but  when  they  are  especially  numerous  it  is  suggested  that  some  help 
may  be  derived  by  frequent  shaking  and  brushing  of  the  plants  accompanied  with 
thorough  cultivation  between  the  rows. 

Report  on  codling  moth  investigations  in  the  Northwest  during  1901, 
C.  B.  Simpson  (  U.  S.  Dept.  Agr.,  Division  of  Entomology  Bui.  35,  n.  ser.,  pp.  29,  pis.  5, 
j[g_  7). — During  the  season  of  1901  there  was  an  unusually  small  crop  of  apples  in 
Idaho  and  the  injuries  from  the  codling  moth  were  excessively  great.  The  remains 
of  as  many  as  23  eggs  were  found  on  a  single  apple.  Pears  were  only  slightly  infested 
and  no  cases  were  found  where  the  codling  moth  had  attacked  quinces,  rose  hips, 
peaches,  prunes,  or  plums.  Of  the  different  varieties  of  apples  Pewaukee  was  always 
badly  infested  and  Winesap  was  least  infested.  The  greatest  amount  of  infestation 
was  observed  in  the  Upper  Sonoran  life  zone.  On  an  average  about  83  per  cent  of 
the  first  generation  of  larvge  entered  the  apple  at  the  calyx  end.  The  majority  of  the 
larvfe  of  the  second  generation  entered  at  some  other  point  than  the  calyx.  The 
average  length  of  time  for  the  larvse  to  become  full  grown  was  about  22  days,  and  the 
time  required  for  spinning  the  cocoon,  5  days.  In  the  summer  about  21  days  elapsed 
between  the  spinning  of  the  cocoon  and  the  emergence  of  the  moth.  A  greater 
number  of  female  moths  were  observed  than  males.  Nearly  all  of  the  eggs  of  the 
first  generation  were  laid  upon  the  fruit,  while  those  of  a  later  generation  were  depos- 
ited upon  the  fruit  and  leaves. 

Special  attention  was  given  to  the  question  of  the  number  of  generations.  From 
extensive  records  kept  of  the  number  of  larv&e  under  bands  it  is  concluded  that  there 
are  only  2  generations,  or  that  if  there  is  a  third  it  is  of  little  or  no  importance.  In 
the  Northwestern  States  comparatively  few  eggs  hatched.  The  causes  of  this  appear 
to  be  infertility,  dryness,  and  the  effect  of  the  sun's  rays.  Exijeriments  thus  far 
conducted  indicate  that  it  is  impracticable  to  combat  this  insect  in  the  egg  stage. 
The  3  remedies  most  enthusiastically  recommended  are  spraying,  banding  the  trees, 
and  picking  and  destroying  wormy  fruit.  It  is  recommended  that  trees  be  sprayed 
immediately  after  the  blossoms  fall,  and  that  a  second  spraying  be  given  about  a 
week  or  10  days  later.  The  writer  believes  that  the  first  spraying  is  the  most 
important  of  all  and  is- perfectly  effective  if  thoroughly  done.  Late  sprayings  are 
not  recommended.  As  material  for  spray  Paris  green  in  the  proportion  of  1  lb.  to 
160  gal.  of  water,  with  2  lbs.  of  lime  is  recommended.  Arsenate  of  lead  is  equally 
effective.     The  use  of  trap  lanterns  and  baits  for  the  moths  are  considered  ineffective. 

The  codling  moth,  J.  H.  Crowley  ( Colorado  State  Bd.  Hort.  Rpt.  1901,  pp.  30-39, 
figs.  2) . — In  this  article  the  author  relates  his  experience  in  combating  the  codling 
moth.  Notes  are  given  on  the  life  history  of  the  insect  in  Colorado.  The  author 
recommends  that  trees  be  sprayed  as  soon  as  the  flowers  have  been  pollenized  by 
bees  and  that  the  application  of  Paris  green  be  repeated  at  intervals  according  to  the 
season.  The  author  also  used  bands  and  examined  them  at  intervals  of  8  days  until 
September  1. 

Successful  treatment  for  codling  moth,  W.  S.  Coburn  {Colorado  Slate  Bd. 
Hort.  lipt.  1001,  pp.  78-82).^T\ie  trunks  and  larger  branches  of  the  trees  were 
carefully  scraped  and  the  soil  underneath  the  trees  was  thoroughly  cultivated  in 
order  to  destroy  the  pupae  which  might  be  concealed  near  the  surface.  After  the 
petals  fell  the  nisecticide  treatment  applied  consisted  in  the  use  of  the  following  for- 
mula: \  lb.  white  arsenic,  4  lbs.  sal  soda  dissolved  in  hot  water  and  boiled  for  15 
minutes;  this  was  diluted  so  as  to  make  40  gal.,  and  4  lbs.  of  lime  was  slaked  and 
added  to  the  mixture.  It  was  found  that  best  results  were  obtained  when  several 
applications  were  made  so  as  to  destroy  part  of  the  second  brood  of  the  codling 
moth.  Infested  apples  were  hooked  off  the  tree  as  soon  as  detected  and  eaten  by 
hogs  and  sheep  which  were  allowed  to  run  in  the  orchard. 

The  California  peach-tree  borer,  C.  W.  Woodworth  ( California  Sta.  Bid.  US, 
PP-  15,  »5-  7).— This  insect  is  said  to  be  the  most  injurious  insect  in  the  Santa  Clara 
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Valley  ami  i.s  abundant  on  jieach  and  apricot  trees  and  on  prune  trees  which  are 
yrown  on  peach  and  plum  roots.  The  insect  does  not  appear  to  be  injurious  in  any 
other  part  of  California.  The  moth  has  been  collected,  however,  in  nearly  all 
parts  of  the  State.  Brief  notes  are  given  on  the  members  of  the  family  Sesiid*  in 
California,  including  the  species  discussed  in  the  bulletin  of  which  the  proper  name 
is  Sanninoidea  opalescens.  The  life  history  of  this  species  is  not  well  known.  The 
insect  is  active  throughout  the  winter  season  and  pupation  does  not  occur  until  late 
spring.  The  most  obvious  sign  of  the  presence  of  the  larva'  in  a  tree  is  the  exudation 
of  gntn.  This,  however,  is  not  a  certain  evidence  of  the  presence  of  the  larvte,  since 
gum  may  appear  on  trees  which  do  not  contain  the  peach-tree  borer,  and  may  be 
absent  in  trees  which  are  infested  with  this  insect.  The  l)urrow  of  the  larv;e  is 
usually  in  a  vertical  direction.  The  moth  lays  a  large  numVjer  of  eggs  upon  the 
trunks  of  the  trees.  During  the  sunmier  moths  are  produced  continually  and  eggs 
and  larvpe  of  various  sizes  may  always  be  found.  It  appears,  however,  that  there  is 
only  1  brood  of  the  insect  per  year. 

The  remedies  which  have  been  applied  in  Eastern  States  to  the  eastern  peach-tree 
borer  have  not  proved  economic  or  effective  in  California.  By  far  the  best  results  in 
fighting  the  peach-tree  borer  were  obtained  from  the  us^e  of  carbon  bisulphid.  It 
appears  that  this  is  the  cheapest  remedy,  and  when  properly  handled  there  is  little 
or  no  danger  to  trees.  It  is  stated  that  some  growers  pour  the  li(|uid  directly  on  the 
bark  of  the  trees  without  bad  effects.  The  character  of  the  soil  is  the  most  impor- 
tant factor  in  determining  whether  or  not  the  trees  suffer  injury  from  the  insecticide. 
If  the' soil  is  loose  and  reasonably  diy  the  fluid  volatilizes  rapidly  and  does  not  injure 
the  tree.  It  is  recommended  that  the  carbon  bisulphid  be  poured  on  the  ground 
near  the  trunk  of  the  tree  and  that  the  earth  be  thrown  up  around  the  trunk  in  the 
form  of  a  mound.  As  a  rule  about  1  oz.  is  sufficient  for  each  tree.  In  common  prac- 
tice, however,  the  amount  is  made  dependent  upon  the  size  of  the  tree.  A  small  can 
has  been  devised  in  which  the  proper  amount  may  be  readily  measured  and  poured 
upon  the  ground  around  the  tree.  Treatment  with  bisulphid  of  carbon  has  been 
confined  almost  wholly  to  the  winter  season;  since  nuich  injury  is  done  by  the  Ijorers 
during  the  summer  it  appears  advisable  to  make  1  or  more  applications  during  the 
summer.  If  but  1  application  is  to  be  made  it  is  recommended  that  this  be  done 
early  in  the  winter. 

Two  peach  scales,  H.  A.  Gossard  {Florida  >Sla.  Bui.  61,  pp.  4^9-498,  }ih.  4)- — An 
application  of  undiluted  crude  petroleum  was  given  to  pear,  plum,  and  peach  trees 
on  January  25.  Two  of  the  pear  trees  died  later  of  blight,  l:)ut  the  scales  were  appar- 
ently killed  by  the  crude  oil.  A  number  of  plum  trees  of  8  different  varieties  which 
were  treated  with  the  undiluted  ci-ude  i)etroleum  died,  and  the  number  of  trees  which 
died  during  the  year  following  the  spraying  was  larger  than  that  of  check  rows.  The 
same  application  was  made  to  9  bearing  peach  trees  of  the  Florida  Gem  variety.  Of 
this  number  only  2  or  3  ever  showed  any  signs  of  life  during  the  succeeding  season, 
and  all  died.  Several  young  plum  and  peach  trees  of  different  varieties  were  sprayed 
with  from  15  to  30  per  cent  mechanical  mixture  of  petroleum  and  water  in  February 
without  suffering  any  injury.  Applications  of  kerosene  in  mechanical  mixture  of 
water  at  the  same  time  gave  less  satisfactory  results  than  the  crude  oil.  No  injui-y 
was  done  to  the  trees  by  these  diluted  applications. 

The  parasitic  fungus  SpjJurrostilbe  coccopltila  is  said  to  have  developed  so  vigorously 
in  some  localities  as  to  render  insecticide  operations  against  the  San  Jose  scale  unnec- 
essary. Notes  are  given  from  correspondence  with  practical  orchardists  who  report 
good  results  from  the  distribution  of  this  fungus.  One  orchardist  states  that  after  2 
years'  experience  with  crude  oil  he  considers  the  San  Jose  scale  as  a  very  easy  pest 
to  control.  This  orchardist  used  25  per  cent  mechanical  mixture  of  crude  petroleum. 
When  the  proper  winter  treatment  has  been  given,  sununer  treatment  is  seldom 
required.     Crude  iDetroleum,  however,  can  not  be  used  in  summer  nor  upon  evergreen 
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planta.  A  10  to  15  per  cent  mixture  of  kerosene  and  water  may  be  applied  on  sunny 
days,  or  whale-oil  soap  at  the  rate  of  1  lb.  to  4  gal.  water.  An  examination  of  a  40- 
acre  peach  orchard  about  12  years  of  age  indicated  that  although  San  Jose  scale  had 
been  present  for  6  or  7  years,  Spharostilbe  coecophila  had  held  the  scale  in  check  with- 
out the  assistance  of  any  insecticide  treatment.  It  is  believed  that  at  least  during  the 
warm  rainy  weather  the  fungus  is  capable  of  controlling  the  scale.  Spraying  with 
kerosene,  crude  oil,  whale-oil  soap,  or  resin  wash  destroys  the  fungus,  while  fumiga- 
tion with  hydrocyanic-acid  gas  does  not  affect  it. 

White  peach  scale  {Diaspis pavtagona)  was  tirst  observed  in  Florida  in  1889.  The 
infestation  appears  to  have  come  from  California.  A  list  of  the  food  plants  of  this 
sjiecies  is  given,  together  with  notes  on  its  appearance  and  life  history.  This  scale 
may  be  controlled  l)y  the  winter  treatment  recommended  for  San  Jose  scale  or  by 
fumigation  under  tents.  The  chief  natural  enemies  are  Chilocorus  hindnenis,  and  the 
parasitic  fungus  mentioned  as  an  enemy  to  San  Jose  scale. 

Treatment  for  San  Jose  scale  in  orcliards.  II,  Spraying  with  kerosene 
and  crude  petroleum,  F.  A.  Sirrine  {New  York  State  Sta.  Bui.  213^  pp.  25-51, 
ph.  4). — The  experiments  in  controlling  the  San  Jose  scale  reported  in  this  bulletin 
were  made  on  Long  Island  and  in  Westchester  County,  N.  Y.  The  applications  of  oil 
were  made  by  means  of  pumps  for  producing  a  mechanical  mixture  with  water.  It 
was  found  that  the  mixture  produced  by  such  pumps  always  varied  to  the  extent  of 
5  per  cent  on  either  side  of  the  percentage  which  was  desired.  During  the  experi- 
ments in  the  use  of  kerosene  it  was  found  to  be  unsafe  to  use  low-grade  kerosene  in 
a  15  per  cent  mixture  in  water  on  peach  trees  in  a  dormant  condition.  The  same 
mixture  appeared  to  injure  apple  trees,  even  in  a  dormant  condition.  It  is  believed, 
therefore,  that  low-grade  kerosenes  are  unsafe  at  all  seasons  of  the  year  and  for  all 
kinds  of  trees.  Moreover,  it  proved  to  be  unsafe  to  use  150°  flash-test  kerosene  in  a 
15  per  cent  mixture  of  water  on  dormant  jjeach,  or  to  spray  apple  trees  with  pure 
kerosene  or  a  50  per  cent  mixture  as  late  as  March  13.  It  was  found  during  these 
experiments  that  mechanical  mixtures  of  kerosene  varying  from  15  to  25  \)ev  cent 
may  be  used  on  apple  and  pear  while  the  trees  are  in  full  leaf,  but  that  similar  mix- 
tures varying  from  10  to  15  per  cent  are  liable  to  cause  damage  to  stone  fruits  in  the 
same  condition.  In  the  author's  experiments  it  was  found  safe  to  apply  a  good  grade 
of  kerosene  to  pear  and  apple  trees  in  a  dormant  condition,  but  that  these  trees  were 
injured  if  sprayed  after  the  beginning  of  growth  in  the  spring.  With  stone  fruits  the 
reverse  condition  held  true.  The  use  of  dilute  mechanical  mixtures  of  kerosene  on 
dormant  peach  invariably  killed  the  tree,  while  pure  kerosene  was  applied  when  the 
buds  were  swelling  with  but  little  injury.  The  tests  with  crude  petroleum  were  made 
on  plum,  peach,  pear,  and  apple.  It  was  found  that  pure  crude  petroleum,  or  even 
a  50  per  cent  mechanical  mixture,  could  not  be  safely  used  on  apple,  peach,  or  pear. 
Crude  petroleum  of  a  specific  gravity  of  0.795  in  a  mechanical  mixture  of  15  per  cent 
injured  pear  buds  to  some  extent,  while  a  mixture  of  50  to  60  per  cent  killed  all  the 
buds.  The  trees  apparently  recovered  from  the  treatment,  however,  and  jiut  forth 
other  buds  from  which  a  good  crop  of  fruit  was  developed.  A  15  per  cent  mechanical 
mixture  of  crude  petroleum  killed  all  the  fruit  buds  on  peaches  and  a  25  per  cent 
mixture  killed  the  trees  outright.  A  15  to  25  per  cent  mechanical  mixture  of  crude 
petroleum  had  no  bad  effect  on  peaches  and  plums  when  applied  after  the  buds  had 
begun  to  swell.  During  these  experiments  it  was  shown  that  1  application  of  a  15 
per  cent  mechanical  mixture  of  crude  petroleum  did  not  kill  all  the  scales,  but  that 
2  applications  of  this  strength,  or  1  of  25  per  cent  mixture,  killed  all  the  scales  whieii 
were  touched  with  the  spray.  The  cost  of  spraying  pear  trees  12  ft.  in  height  with 
crude  petroleum  was  12  cts.  per  tree,  while  the  cost  of  spraying  standard  apple  trees 
with  crude  petroleum  was  40  cts.  per  tree.  While  spraying  under  favorable  condi- 
tions costs  only  about  one-third  as  much  as  fumigation,  it  is  urged  that  spraying  is  a 
disagreeable  method  of  controlling  San  Jose  scale,  and   that  the  narrow  margin 
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between  the  quantity  of  oil  required  to  kill  the  scale  and  the  amount  which  will 
injure  the  tree  renders  the  result  uncertain. 

Treating  San  Jose  scale  in  Southeastern  New  York,  F.  H.  Hall  and  F.  A. 
SiRRixE  {New  York  State  Sta.  Bids.  £09  and  x!13,  popular  ed,  pj).  8,fiijs.2). — A  popular 
f^ununary  of  Bulletins  209  (E.  S.  R.,  13,  p.  1064)  and  213  (note*!  above)  of  this  station. 

Experiments  for  the  destruction  of  San  Jose  scale,  W.  J.  Allen  [Agr.  Gaz. 
Xeir  South  ]V<des,  1,3  [190,1],  No.  0,  pp.  644^046). — The  results  of  anumlierof  experi- 
ments by  the  author  and  various  fruit  men  in  the  destruction  of  the  San  Jose  scale 
are  reported.  Good  results  were  obtained  from  the  use  of  lime,  salt,  and  sulphur 
spray  containing  30  lbs.  of  lime,  20  lbs.  of  sulphur,  15  lbs.  of  salt,  and  60  gal.  of 
water.  The  use  of  kerosene  also  gave  excellent  results  and  the  scales  in  most 
instances  seemed  to  be  entirely  exterminated.  Some  injury  to  the  trees,  however, 
is  reported  from  the  use  of  pure  kerosene. 

A  new  method  of  destroying  Tortrix  pilleriana  and  other  injurious  insects, 
P.  Vermorel  and  Gastixe  {Jour.  Agr.  Prat.,  n.  ser.,  4  (1902),  No.  30,  pp.  106-1  OS K  — 
Experiments  were  carried  on  for  a  number  of  years  in  the  destruction  of  Tortrir  pil- 
leriana and  T.  amhiguella  by  the  use  of  ordinary  insecticides  in  a  fluid  and  gaseous 
form.  None  of  the  numerous  insecticides  used  in  either  of  these  forms  proved  effec- 
tive in  the  destruction  of  these  insects.  Resort  was  finally  had  to  the  use  of  heat. 
It  was  found  that  mcjst  insects,  including  the  2  species  mentioned,  were  destroyed 
by  exposure  to  a  temperature  of  48  to  50°  C.  for  a  period  of  3  or  4  minutes.  They 
were  also  destroyed  by  exposure  to  a  temperature  of  45°  C.  for  10  minutes.  This 
temperature  was  found  to  be  without  injurious  effect  upon  grapes.  The  apparatus 
used  in  these  experiments  consisted  of  a  bell-shaped  metallic  vessel  whieh  was  sup- 
ported over  the  jilant  and  the  necessary  degree  of  heat  was  obtained  from  hot  water 
maintained  in  a  vessel  under  the  bell-shaped  apparatus.  As  soon  as  a  temperature 
I  if  40  to  45°  C.  was  reached  in  the  bell-shaped  device  the  insects  began  to  come  out 
from  their  hiding  places  and  fall  into  the  water,  where  they  were  innnediately 
destroyed.  It  is  believed  that  this  method  is  worthy  of  further  trial  and  promises 
good  results  in  destroying  the  species  mentioned  as  well  as  other  insects. 

An  account  of  the  black  currant  bud  gall  mite,  E.  J.  Lewis  {Jour.  Southeast. 
Agr.  Col.,  Wye,  1902,  No.  2,  pp.  55-80,  pi.  1,  figs.  2). — A  general  account  is  given  of 
the  habits  of  the  family  of  mites  to  which  this  species  belongs.  The  author  discusses 
the  spread  of  the  disease  and  describes  the  mite  in  the  various  stages,  and  the  symp- 
toms by  which  infestation  by  the  mite  may  be  recognized.  Notes  are  given  on  the 
life  history  of  the  mite  and  its  possible  enemies.  The  variety  of  currant  which  has 
been  chiefly  attacked  had  until  lately  been  the  Baldwin.  Lately  several  others  have 
been  almost  equally  infested.  A  brief  account  is  given  of  the  means  of  distribution 
of  this  mite,  and  of  the  remedies  which  have  been  recommended  for  combating  it. 
These  remedies  have  almost  without  exception  proved  useless.  The  author  under- 
took extended  experiments  for  the  purpose  of  determining  the  possible  value  of 
fumigation  with  hydrocyanic-acid  gas  in  combating  this  mite.  In  none  of  the  author's 
experiments  was  the  disease  entirely  checked.  Even  where  the  best  results  were 
obtained  there  were  still  a  few  infested  buds  to  be  found  on  inspection  after  fumiga- 
tion. In  many  cases  a  large  percentage  of  the  mites  remained  unaffected  by  treat- 
ment with  the  gas.  The  gas  apparently  had  no  effect  upon  the  eggs.  It  is  suggested 
that  2  or  3  fumigations  at  intervals  of  not  too  great  length  might  be  more  effective 
than  a  single  application  of  gas. 

Grasshoppers  in  California,  C.  "W.  Woodworth  {California  Sta.  Bui.  142,  pp. 
36,  figs.  17) . — Grasshopper  outbreaks  of  more  than  usual  severity  occurred  in  Rose- 
ville,  Fairoaks,  and  Orangevale.  When  an  attempt  was  made  to  induce  the  local 
authorities  to  adopt  the  proper  methods  for  destroying  the  grasshoppers  upon  their 
breeding  grounds  it  was  found  that  such  measures  could  not  be  safely  adopted  on 
account  of  the  possibility  of  local  authorities  becoming  responsible  for  damages. 
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Notes  are  given  on  the  liabits  and  life  history  of  grasshoppers  and  brief  descriptions 
are  presented  of  the  various  species  which  occur  in  California.  The  author  presents 
a  list  of  the  more  important  outbreaks  of  locusts  which  have  occurred  in  California 
up  to  the  present  time.  It  is  stated  that  danger  from  locusts  in  California  arises 
chiefly  from  a  comparative  narrow  strip  of  rolling  land  used  for  pasture.  This  land 
lies  on  the  east  of  the  Sacramento  and  San  Joaquin  valleys.  Notes  are  given  on  the 
conditions  which  determine  migration  of  locusts. 

For  controlling  flying  swarms  of  locusts  the  author  recommends  driving  away  by 
means  of  smudges,  by  armies  of  men,  and  poisoning  by  means  of  baits.  For  con- 
trolling drifting  swarms,  barriers,  smudges,  plowing  imder,  poisoning  by  baits,  and 
the  use  of  a  hopperdozer  are  recommended.  Practical  tests  of  the  method  of  sacking 
trees  to  prevent  injury  from  locusts  indicate  that  this  method  is  dangerous.  iSIost 
of  the  trees  are  injured  and  lose  their  lives  or  show  an  unthrifty  condition.  For 
controlling  locusts  in  their  breeding  grounds  it  is  recommended  that  the  ground  be 
plowed  in  the  fall,  or  that  the  area  be  burned  over  before  the  locusts  are  able  to  fly. 
Hopperdozers  may  be  used  quite  effectively  upon  the  breeding  grounds.  In  order 
to  prevent  the  depredations  of  locusts  upon  fruit  trees  it  is  considered  necessary  to 
make  a  careful  survey  to  determine  the  breeding  grounds  of  the  locusts,  especially 
such  areas  as  are  contiguous  to  large  fruit-raising  districts,  and  to  secure  legislation 
which  will  empower  the  local  authorities  to  carry  out  the  necessary  measures  for 
destroying  the  locusts. 

Departmental  notes  on  insects  that  affect  foresty,  No.  1,  K.  P.  Stebbing 
(('(ilriilt<i:  Sujit.  (iiirt.  J'riiitiii;/,  India,  1902,  pp.  IT:  149,  jih.  o). — In  this  report  the 
author  presents  notes  on  a  considerable  variety  of  insects  injurious  to  forest  trees  in 
India.  An  alphal)etical  li.st  of  the  chief  forest  trees  is  given,  with  mention  of  the 
more  important  injurious  insects  under  each  species.  Detailed  notes  are  given  on 
the  haljits  and  life  history  of  a  large  number  of  insects,  among  which  the  following 
may  be  mentioned:  Tryxalis  nasuia,  Oxya  velox,  Sinoxylon  crassum,  S.  anale,  Apriona 
germari,  species  of  Scolytiis,  Trabala  visJinu,  Lymantria  ampla,  L.  obsoleta,  L.  todara, 
L.  mathura,  L.  hkittata,  L.  grandw,  Agrotis  ypsRon,  Boarmia  selenaria,  Monophlehus 
stebbingii,  M.  dalbergite,  and  3L  tectonic.  Brief  notes  are  also  given  on  the  use  of  Paris 
green  in  spraying  trees  for  the  destruction  of  caterpillars. 

Insect  enemies  of  shade  trees,  E.  P.  Felt  ( Colorado  State  Bd.  Hort.  Rpt.  1901, 
pp.  164-170). — Fcouomic  and  biological  notes  are  given  on  imported  elm-leaf  beetle, 
forest  tent  caterpillar,  imported  elm  bark-louse,  gypsy  moth,  leopard  moth,  white- 
marked  tussock  moth,  Antiopa  butterfly,  cottony  maple  scale,  cotton  wood-leaf  beetle, 
and  Sapierda  calcarata. 

Galls  and  insects  producing  them,  I,  II,  M.  T.  Cook  {Ohio  State  Unir.  Bid.,  6. 
ser.,  No.  13;  reprinted  from  Ohio  Xat.,  2  {1902),  pp.  263-278,  pis.  .^).— The  author 
describes  the  anatomy  of  plant  galls  caused  by  a  number  of  groups  of  insects,  includ- 
ing plant  lice,  Phytoptus,  Cecidomyia,  and  Cynipida?.  In  this  paper  galls  are  classi- 
fied in  two  groups,  those  producetl  l)y  'biting  and  those  produced  by  oviposition. 
The  anatomical  structure  of  the  gall  was  found  to  depend  upon  the  genus  of  the 
insect  which  produced  it  rather  than  upon  the  species  of  piant  ujum  which  it  was 
produced. 

The  chemical  composition  of  insecticides  and  fungicides,  with  an  account 
of  the  methods  of  analysis  employed,  J.  K.  Haywood  (  F.  S.  Dept.  Agr.,  Bureau 
of  Chemistry  Bnl.  68,  pp.  62,  fig.  7).— In  cooperation  with  the  Division  of  Ento- 
mology the  Bureau  of  Chemistry  collected  about  300  samples  of  insecticides  and 
fungicides,  including  all  the  more  important  ones  which  are  on  the  market,  and  of 
this  number  156  were  selected  for  analysis,  mainly  insecticides.  The  author  describes 
the  methods  employed  in  different  classes  of  these  materials,  and  discusses  the  results 
at  some  length.  Excejit  in  the  cases  of  Paris  green,  London  purple,  whi^le-oil  soap, 
hellebore,  pyrethrum,  and  tobacco  extracts,  only  single  analyses  are  reported. 
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In  45  samples  of  Paris  green,  "neither  the  amount  of  moisture  nor  sand  is  in  any 
case  sufficient  to  be  objectionable.  As  to  sodium  sulphate,  which  is  always  present 
in  samples  of  Paris  green  on  account  of  the  method  of  manufacture,  there  is  no  reason 
why  a  sample  which  had  been  at  all  well  washed  should  have  more  than  1  per  cent 
present.  The  table  shows  that  16  of  the  samples  of  Paris  green  have  between  1  and  2 
per  cent,  2  have  between  2  and  3  per  cent,  and  one  has  between  3  and  4  per  cent, 
making  a  total  of  19,  or  43  per  cent,  which  have  more  sodium  sulphate  than  should 
be  allowable.  ... 

"The  figures  for  total  arsenious  oxid  show  that  no  green  contains  less  than  56.20 
per  cent.  There  are  7  greens  containing  between  56  and  57  per  cent,  24  containing 
between  57  and  58  per  cent,  11  containing  between  58  and  59  per  cent,  and  the 
remaining  3  containing  between  59  and  62  per  cent.  These  figures  would  seem  to 
indicate  that  there  is  no  reason  for  a  sample  of  Paris  green  containing  less  than  56 
per  cent  of  total  arsenious  oxid,  and  that  the  States  having  laws  regarding  this  sub- 
ject should  change  them  so  as  to  require  the  presence  of  56  instead  of  50  per  cent  of 
arsenious  oxid. 

"The  figures  for  copper  oxid  vary  from  a  minimum  of  27.58  to  a  maximum  of 
31.16  per  cent.     More  than  half  of  the  samples  contain  between  30  and  31  per  cent. 

"  If  the  Eastern  and  California  standard  of  4  per  cent  be  adopted  for  free  arsenious 
oxid,  and  the  10-day  water  extraction  method  be  used,  there  are  only  13  samjiles,  or 
29  per  cent,  of  the  above  Paris  greens  that  would  pass;  but  if  the  6  per  cent  limit, 
which  we  consider  the  better,  be  used,  38  samples,  or  84  per  cent,  of  the  greens 
would  be  accepted.  ... 

"The  figures  representing  the  soluble  arsenious  oxid  by  the  sodium-acetate- 
extraction  method  seem  to  show  that  most  supplies  of  Paris  green  really  contain  very 
little  arsenious  oxid  as  such.  .  .  . 

"  It  appears  from  the  work  that  has  been  done  on  the  subject  that  the  sodium- 
acetate  method  gives  more  closely  the  true  percentage  of  free  arsenious  oxid  in  the 
sample  of  Paris  green,  while  the  water-extraction  method  gives  the  percentage  of  free 
arsenious  oxid  in  the  green  plus  some  arsenious  oxid  obtained  by  the  decompos- 
ing action  of  the  water  on  the  Paris  green.  In  some  very  coarse  samples  of  Paris 
green,  which  are  supposed  not  to  be  made  as  well  as  the  finer  samples,  the  author 
found  recently  that  the  sodium-acetate-extraction  method  gave  very  low  figures 
for  free  arsenious  oxid  (showing  that  only  a  small  amount  of  free  arsenious  oxid 
as  such  was  present),  while  the  water-extraction  method  gave  very  high  figures 
(seeming  to  show  that  although  only  a  smali  amount  of  arsenious  oxid  was  present  in 
the  free  state,  there  was  present  a  certain  portion  of  the  green,  which  was  in  a  very 
loose  combination,  and  consequently  was  easily  broken  up).  That  portion  of  the 
green  which  w-as  in  such  a  loose  combination  would,  in  all  likelihood,  when  applied 
to  the  plant  soon  break  up  and  scorch  the  foliage.  It  therefore  appears  that  while 
the  sodium-acetate-extraction  method,  as  before  mentioned,  gives  more  closely  the 
actual  percentage  of  free  arsenious  oxid  present  in  the  green,  the  water-extraction 
method  gives  some  idea  of  its  stability,  and  consequently  will  express  more  closely 
the  value  of  the  compound  in  actual  orchard  practice." 

It  is  suggested  that  in  adding  lime  to  Paris  green  to  prevent  the  scorching  of  the 
foliage,  it  would  be  better,  from  a  theoretical  standpoint,  "to  mix  the  green,  in  sus- 
pension in  water,  with  the  lime  about  10  days  before  use  and  stir  the  mixture  occa- 
sionally, since  the  free  arsenious  oxid  does  not  go  into  solution  in  much  less  time  than 
this,  and  consequently  is  not  acted  upon  as  well  by  the  lime  to  form  the  less  harmful 
compound  calcium  arsenite." 

In  11  samples  of  London  purple,  the  water  varied  from  1.87  to  4.9  per  cent,  and 
the  sand  from  1.36  to  9.74  per  cent,  although  the  latter  was  rarely  over  3.5  per  cent. 
It  was  found  that  the  arsenic  was  not  jiresent  exclusively  as  calcium  arsenite,  ))ut 
"both  as  calcium  arsenite  and  calcium  arsenate.     The  amount  of  these  two  sub- 
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stances  varies  very  much,  l)ut  where  Ijoth  the  arsenious  and  arsenic  oxids  are  calcu- 
lated to  arsenic  it  is  found  that  the  percentage  of  this  constituent  is  fairly  constant 
in  different  samples."  This  fact  affects  the  interpretation  of  the  analysis  as  to  the 
harmfulness  of  the  sample. 

"Wherever  a  sample  contains  only  a  small  quantity  of  soluble  arsenious  oxid  it 
contains  a  very  large  quantity  of  soluble  arsenic  oxid,  so  that  the  total  amount  of 
ansenic  that  is  dissolved  from  any  sample  of  London  purple  is  very  great.  This  per- 
haps explains  the  unaccountable  manner  in  which  London  purple  often  scorches  the 
foliage  when  an  analysis  has  shown  that  only  a  small  quantity  of  arsenious  oxid  is 
present.  .  .  .  Where  a  large  part  of  the  soluble  arsenic  is  present  as  the  calcium 
salts  of  arsenious  and  arsenic  acid,  as  shown  by  the  fact  that  large  amounts  of  lime 
also  go  into  solution,  it  appears  that  plants  canendtire  much  more  of  these  salts  than 
they  can  of  the  free  acids.     Work  along  this  line  is  nmch  needed." 

Remedies  and  formul'as  adopted  by  the  State  board  of  horticulture  for 
the  extermination  of  pests  injurious  to  tree  and  plant  life  ( Colorado  State 
Bd.  lIoH.  T\/it.  1901,  pp.  273-ii92) . — Notes  are  given  on  the  formulas  and  methods  of 
preparing  the  common  insecticides,  such  as  Paris  green,  London  purple,  white 
arsenic,  arsenic  bran  mash,  white  hellebore,  Bordeaux  mixture,  kerosene  emulsion, 
resin  wash,  lime-salt-and-sulphur  wash,  and  whale-oil  soap.  A  brief  description, 
together  with  remedies,  is  given  for  the  chief  insect  enemies  of  apple,  pear,  plum, 
peach,  small  fruits,  shade  trees,  roses,  and  other  farm  and  garden  crops. 

An  index  to  Bulletins  Nos.  1-30  (new  series)  (1896-1901)  of  the  Division 
of  Entomology,  N.  Banks  (  V.  S.  Dept.  Agr.,  Division  of  Eidomology  Bui.  36,  n.  ser., 
pp.  64). — In  this  bulletin  the  author  has  compiled  an  index  of  authors,  illustrations, 
species  of  insects,  and  subjects  which  are  included  in  Division  of  Entomology  Bulle- 
tins 1-30,  new  series. 

Report  of  the  twenty-second  annual  convention  of  the  Colorado  State 
Beekeepers'  Association  [Colorado  State  Bd.  Hort.  Rpt.  1901,  pp.  309-4^0,  pi.  1). — 
The  twenty-second  session  of  this  association  was  held  at  the  State  capitol  building, 
Denver,  Colo.,  November  18  to  20,  1901.  A  number  of  brief  papers  were  read  on 
various  subjects,  including  methods  of  killing  ants,  grading  honey,  breeding  bees, 
growing  basswood  for  bee  food,  the  construction  of  a  honey  house,  honey  pasturage, 
abnormal  swarming,  spring  management,  the  extraction  of  honey,  and  long-tongued 
bees. 

Studies  on  the  silkworm  during  the  pupal  condition,  R.  Dubois  and  E. 
CouvREUR  [Ann.  Soc.  Linn.  Lyon,  n.  ser.,  4S  {1901) ,  pp.  157-163). — The  investigations 
reported  in  this  paper  were  chiefly  concerned  with  the  elimination  of  carbonic  acid 
and  water  from  the  pupje,  the  influence  of  the  presence  or  absence  of  the  cocoon  on 
the  rapidity  of  the  metamorphosis  of  the  pupse,  and  the  influence  of  carbonic  acid  on 
the  spinning  powers  of  the  larva^.  It  was  found  that  during  the  3  days  in  which 
the  larva  spins  the  cocoon  a  large  quantity  of  carbonic  acid  and  water  vapor  was 
excreted,  while  after  this  period  the  carbonic  acid  accumulated  to  a  considerable 
extent  in  the  tissues. 

FOODS— NUTRITION. 

Dietary  studies  in  New  York  City  in  1896  and  1897,  W.  0.  Atwater  and 
A.  P.  Bryant  {U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bid.  116,  pp.  83).— The 
results  of  36  dietary  studies  carried  on  in  the  thickly  congested  districts  of  New  York 
City  are  reported.  In  some  cases  the  families  had  a  fairly  large  income,  but  most  of 
them  were  of  the  sort  receiving  frequent  assistance  from  charitable  organizations. 
For  convenience  in  discussing  the  results  the  families  were  divided  into  6  groups, 
viz,  those  in  which  the  cost  of  the  daily  diet  per  man  (1)  was  less  than  13  cts.,  (2) 
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ranged  from  13  to  16  cts.,  (3)  from  17  to  20  cts.,  (4)  from  21  to  23  cts.,  (5)  from  25 
to  28  cts.,  and  (6)  over  28  cts.     The  average  results  obtained  follow: 

Average  rennlts  of  dietary  stHdlei^  made  in  Xeiv  York  City. 
[Amounts  per  man  per  day.] 


Fuel 
value. 


Group  1 
Group  2 
Group  3 
Group  4 
Group  5 
Group  G 


Protein. 

Fat. 

Carbohy- 
drates. 

Gram.'i. 

Grams. 

Grams. 

75 

79 

271 

94 

102 

352 

103 

120 

342 

125 

138 

420 

138 

154 

456 

178 

222 

643 

G  ilories. 
2,151 
2, 77.9 
2,944 
3,514 
3,864 
5,432 


According  to  the  authors,  in  some  instances  the  income  was  so  limited  that  it  was 
too  small  for  the  purchase  of  a  sufficient  amount  of  nutritious  food.  Although  some 
of  tte  families  made  good  use  of  their  resources,  in  a  majority  of  cases  it  is  believed 
that  they  would  have  been  benefited  by  instruction  regarding  the  i^urciiase,  selec- 
tion, and  preparation  of  food. 

"Certain  it  is  that  improvements  in  the  selection  of  food  so  as  to  secure  more  and 
better  nutriment  at  less  cost,  in  the  cooking  so  as  to  make  palatable  dishes  from  inex- 
pensive materials,  and  in  the  setting  of  the  table  so  as  to  make  it  an  attractive  feature 
of  home  life,  will  be  important  means  for  the  matei'ial  and  moral  uplift  of  families 
like  those  whose  dietary  practice  is  described  in  this  and  the  previous  report." 
(E.  S.  R.,  9,  p.  1074.) 

Practical  dietetics,  W.  G.  Thompson  {Xew  York:  D.  Appleton  &  Co.,  1902,  2.  ed., 
pp.  A'A'JT"+  828,  ph.  9,  fig.  1). — The  author  states  that  this  volume  has  been  revised 
throughout  and  in  part  rewritten,  and  that  considerable  new  matter  has  been  added. 
As  a  whole  the  book  treats  of  the  nutritive  value  of  different  foods  and  food  prepara- 
tions, stimulants,  beverages,  and  condiments;  cooking  food;  digestion;  diet  in  rela- 
tion to  different  diseases;  diet  for  j^risons,  asylums,  etc.;  and  related  topics. 

The  complete  Indian  housekeeper  and  cook,  Flora  Annie  Steel  and  Grace 
Gardiner  {London:  ]V.  Heinemann,  1902,  3.  ed.,  pp.  XIV ^  373). — This  volume  is 
designed  as  a  guide  for  English  housekeepers  in  India.  Such  subjects  are  treated  of 
as  horse  and  stable  management,  cows  and  dairy,  poultry,  and  gardening,  though 
the  bulk  of  the  volume  is  devoted  to  food  and  its  preparation,  household  manage- 
ment and  hygiene,  and  related  topics.  The  authors  state  that  this  edition  has  been 
revised  and  corrected. 

Origin  and  preparation  of  the  most  important  food  mate-rials  and  condi- 
ments, Iv  Seel  {(^etvinnruig  und  Dardellung  der  ivicJitig.'sten  NaJirungt^-  und  (jenui^sinit- 
tel.  Stuttgart:  F.  Enke,  1902,  pp.  VII  -\-  478). — It  has  been  the  author's  purpose  to 
discuss  the  origin,  method  of  manufacture,  preservation,  uses,  regulations  regarding 
the  sale,  etc. ,  of  the  more  important  animal  and  vegetable  foods  and  beverages.  The 
volume  is  designed  as  a  text-book  and  work  of  reference  for  chemists,  pharmacists, 
physicians,  and  those  interested  in  legal  chemistrj\ 

Comparative  studies  of  the  composition  of  beef  from  different  regions  of 
France  and  the  colonies,  Bl'sson  [Monit.  SGi.,4-ser.,  15  {1901), pp.  597-609;  ah><.  in 
Ztschr.  U)der.such.  Xahr.  u.  Genussmtl.,  5  {1902),  Xo.  20,  pp.  980-982). — Analyses  are 
reported  of  a  large  number  of  different  cuts  of  beef,  from  France  and  the  French 
colonies,  the  study  being  undertaken  with  special  reference  to  canning  meat  for  the 
French  army.  The  author  also  reports  figures  showing  the  amount  of  cooked  meat 
obtained  with  the  different  sorts  of  beef  studied. 
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Tenderness  of  meat  and  its  relation  to  the  thickness  of  the  muscle  fibers, 
L.  IsAAK  {Inaug.  Diss.,  Wi'irzhurg,  1901,  pp.  13;  ab^.in  Ztschr.  Fleisch  v.  Milchhyg.,  12 
{1901-02),  pp.  175-177).— The  author  examined  the  flesh  of  3  steers  and  2  calves 
with  a  view  to  learning  the  connection  l>etween  muscle  fibers  and  tenderness.  His 
principal  conclusions  follow: 

The  muscle  fibers  of  a  full  grown  steer  are  2  to  2.5  times  thicker  than  those  of  the 
calf.  The  thickness  of  the  fibers  does  not  exert  any  direct  effect  upon  the  tender- 
ness of  the  flesh.  The  thickness  of  the  fillet  and  flank  was  not  proportional  to  the 
tenderness  of  the  flesh.  The  author  believes  that  possibly  the  connective  tissue 
determines  the  tenderness  though  this  is  not  proven.  He  suggests  further  that  dif- 
ferences in  the  structure  of  the  muscle  fibers,  in  the  thickness  of  the  sarcolemma,  or 
in  the  chemical  composition  of  the  sarcoplasma  have  an  effect  upon  the  tenderness 
of  meat. 

Study  of  a  new  proteid  preparation  "Proton,"  E.  O.  Hultgrex  {Skand. 
Arch.  Pki/ftiol.,  13  [1902),  Xo.  1-2,  pp.  144-1(>9). — Analyses  of  Proton  (a  food  pre- 
pared from  milk  casein)  and  Proton  bread,  as  well  as  the  results  of  digestion  and 
metabolism  experiments  undertaken  to  determine  the  nutritive  value  of  Proton,  are 
reported.     A  bibliography  of  tlie  literature  of  artificial  proteid  foods  is  included, 

Studies  with  the  Eg-yptian  fermented  milk  called  leben,  E.  Rist  and  J. 
Khoury  {Ann.  Imt.  Pasteur,  16  {1902),  pp.  65-84;  ahs.  in  Ztschr.  Untersuch.  Naln:  v. 
Genussiiiil.,  5  {1902),  No  IS,  p.  872). — The  micro-organisms  causing  the  peculiar  fer- 
mentation of  leben,  a  fermented  beverage  made  from  milk,  were  studied. 

Buttermilk  as  an  infant  food,  A.  Baginsky  {Britiah  Med.  Jour.,  1902,  Xo.  2175, 
pp.  692-694). — The  successful  use  of  buttermilk  in  the  feeding  of  infants  is  discussed 
on  the  basis  of  the  author's  hospital  experience.  The  buttermilk  is  prepared  as  fol- 
lows: "To  1  liter  15  to  25  gm.  of  wheat  flour  and  35  to  50  gm.  of  cane  sugar  are 
added.  "With  constant  stirring  it  is  allowed  to  boil  for  at  least  2  minutes  (as  a  rule 
we  allow  the  mixture  to  boil  up  3  or  4  times).  The  milk  is  then  poured  into  bottles 
which  have  been  previously  sterilized,  stoppered  by  means  of  cotton,  and  kept  in 
the  ice  box  until  us^ed." 

Manufacture  of  semolina  and  macaroni,  R.  P.  Skinner  {V.  S.  Dept.  Agr., 
Bureau  nf  Plant  Tudu-^frg  Bui.  20,  pp.  31,  jyls.  5,  figA.  6). — The  possibility  of  the  profit- 
able production  of  true  Durum  wheats  in  America  suitable  for  making  semolina  and 
Italian  pastes  is  discussed,  and  the  manufacture  of  such  goods  described. 

Concerning  the  water  content  of  bread,  Walter  {Schweiz.  Wchnsdir.  CJiem.  n. 
Pharm.,  40  {1902),  p.  75;  abs.  in  Ztschr.  Untersuch.  Xahr.u.  Genussmth,  5  {1902),  Xo. 
14,  p.  667). — The  author's  analyses  confirmed  the  estimate  of  40  per  cent  as  the 
maximum  water  content  of  Swiss  bread. 

Concerning  a  new  bread  rich  in  cellulose,  R.  Barany  (  Wiener  Med.  Wchnschr., 
52  {1902),  p.  411;  abs.  in  Ztschr.  Untersuch.  Xahr.  u.  Genussuitl.,  5  {1.902),  Xo.  14, p. 
668). — Experiments  are  reported  on  the  use  of  bread  rich  in  cellulose  as  a  remedial 
agent  in  constipation,  c(jrpidence,  and  diarrhea. 

Chemical  and  sanitary  studies  of  bread  sold  in  Jurjew,  J.  F.  Masing  {Inaug. 
Diss.,  Jurjew,  1901;  abs.  in  Ztschr.  Untersuch.  Xtlir.  n.  Genussmth,  5  {1902),  Xo.  I4, 
pp.  667,  668). — Analytical  data  are  reported. 

Sandy  bread,  H.  Kreis  {Ber.  Kanton.  Lab.  Basel-Stadt,  1901,  p.  8;  abs.  in  Ztschr. 
Untersuch.  Xahr.  u.  Genussuitl.,  5  {1902),  Xo.  I4,  p.  667). — The  amount  of  sand  in  a 
sample  of  l)read  was  estimated. 

Hygienic  studies  of  flour  and  bread.  X,  New  studies  on  the  acidity  of 
bread,  its  cause,  and  methods  of  estimating  it,  K.  B.  Lehmaxn  {Arch.  Hgg., 
44  {1902),  Xo.  3,  pp.  214-237). — According  to  the  author,  that  portion  of  the  acid 
material  of  bread  which  is  insoluble  in  ether  is  largely  soluble  in  water.  The  water- 
soluble  jxirtion  contains  much  phosphoric  acid,  probably  potassium  monophosphate. 
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The  slight  acidity  of  the  bread,  after  extraction  witli  ether  and  water,  according  to 
the  author,  may  be  referred  to  proteids  present.  Provided  bread  was  cooled  and 
covered,  the  acidity  did  not  increase  on  standing.  Methods  of  estimating  the  acidity 
of  bread  are  discussed. 

Concerning'  the  diflferences  in  composition  of  low  and  high  milling  products, 
L.  LiNDET  [Jour.  Pharin.  et  Chwi.,  6.  i^er.,  14  {1901),  pp.  433-4o7;  aba.  In  Ztschr. 
rntcrsurh.  Xahr.  ii.  OenussmfL,  n  { 190-2) ,  No.  14,  pp.  66.5,  666). — On  the  basis  of  the 
data  reported,  high  milling  is,  uccurding  t<i  the  author,  preferable  to  low  milling. 

Some  methods  of  estimating  the  value  of  flour,  P.  G.  Ivanov  {Tnaug.  i)i.ss., 
St.  Petersburg,  1901;  abs.  in  Ztsckt:  Untersuch.  Nahr.  u.  Genussmtl.,  5  {1902),  No.  14, 
p.  666). — The  comparative  value  of  different  methods  of  examining  milling  products 
was  studied. 

Bananaflour  {Xouceaux  Remedes,  17  {1901),  p.  121;  Chern.  Ztg.,  2,5  {1901),  Repert., 
j>.  lit!;  (ib.<t.  in  Ztschr.  Untersuch.  Nahr.  n.  Genussmtl.,  5  {1902),  No.  14,  }>•  667). — An 
analysis  of  flour  made  from  Jamaica  bananas  is  quoted. 

Yams  (Ipomcea  batatas),  L.  Bonxin  {Bnl.  Assoc.  Cltitn.  Sucr.  ct  Distill.,  18  {1900), 
pp.  1028,  1029;  abs.  in  Ztschr.  U)di>r.vich  Nahr.u.  Genussmtl.,  5  {1902),  No.  8, p.  368). — 
The  chemical  composition  of  yam  flour,  the  vines,  and  residue  from  the  manufacture 
of  yam  starch  is  reported.     The  vines  are  used  as  a  feeding  stuff  for  milch  cows. 

The  leg-al  regulations  governing  the  sale  of  edible  fungi  in  the  Munich 
markets,  K.  Giesexhagex  {Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  5  {1902),  No.  14, 
pp.  .593-603). — Kegulations  governing  the  sale  of  edible  fungi  are  discussed. 

Estimating  the  value  of  fig  coffee,  O.  von  Czadek  {Ztschr.  Landw.  Versuchsw. 
Oesterr.,  5  {190?),  No.  .5,  ;*//.  761-7G.i). — Analytical  data  are  reported  and  discussed. 

Do  the  volatile  bodies  of  tea  and  coffee  affect  the  respiration  of  man?  K.  B. 
Lehmaxx  and  G.  Kohker  {Arch.  Hyg.,  44  {1902),  No.  3,  pp.  203-213).— So  far  as 
could  be  observed  in  experiments  which  are  reported  in  full,  neither  tea  nor  coffee 
distillate  had  any  noticeable  or  lasting  effect  upon  the  rate  of  respiration. 

Experiments  on  the  effect  of  muscular  work  upon  the  digestibility  of  food 
and  the  metabolism  of  nitroge-n,  C.  E.  Wait  (  U.  S.  Dept.  Agr.,  Office  of  Experi- 
ment Stations  Bid.  117,  pp.  43). — Continuing  earlier  work  (E.  S.  R.,  13,  p.  72),  a  num- 
ber of  experiments  on  the  effect  of  muscular  work  on  the  digestibility  of  a  mixed 
ration  and  the  metabolism  of  nitrogen  are  reported.  Under  the  experimental  con- 
ditions neither  factor  was  influenced  by  the  muscular  work  performed.  The  author 
also  studied  the  possibility  of  determining  the  composition  of  a  simple  mixed  diet 
from  the  analysis  of  composite  samples  of  it,  the  results  obtained  being  favoral)le  to 
this  method. 

The  physiological  effects  of  route  marching,  N.  Zuxtz  and  ScHrMBrRCi  {Physi- 
ologie  des  Marsches.  Berlin:  August  Hirschvald,  1901,  jip.  XVI-\-  Villi-  361,  pi.  l,figs. 
46). — To  study  the  physiological  effects  of  marching,  a  large  number  of  experiments 
were  carried  on  with  5  military  students  over  a  course  of  24.75  kilometers,  the  maxi- 
mum load  which  they  carried  being  31  kg. 

The  effect  of  muscular  exertion  (motion  of  f()rward  progression  and  in  addition 
carrying  a  load)  upon  the  action  of  the  heart,  upon  the  liver,  the  condition  of  the 
l)lood,  the  vital  capacity  of  the  lungs,  the  elimination  of  nitrogen  by  the  skin  and 
kidneys,  and  the  metabolism  of  nitrogen  was  studied,  as  well  as  the  respiratory  quo- 
tient. It  was  found  that  the  elimination  of  nitrogen  l)y  the  skin  and  kidneys  was 
not  markedly  increased  by  the  marching.  When  an  increase  did  occur  it  was  most 
noticeable  on  the  day  following  that  in  which  the  muscular  work  was  performed. 
The  average  amount  of  nitrogen  eliminated  in  the  perspiration  was  found  to  be 
0.284  gm.  per  liter,  the  amount  of  nitrogen  diminishing  as  the  amount  of  perspiration 
increased.  Marching  had  little  effect  upon  the  composition  of  the  feces  and  the 
digestibility  of  the  food,  which  consisted  of  a  simj:)le  mixed  ration.     In  the  tests  in 
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Mliich  tlie  respiratory  changes  were  studied,  2  of  the  subjects  marched  on  a  sort  of 
treadmill,  which  inclined  upward  slightly. 

From  a  study  of  tho  results  obtained  the  authors  calculate  that  for  motion  of  for- 
ward progression  one  of  the  subjects  recphred  509.3  calories  per  kg.  of  body  weight 
per  1,000  meters  of  the  distance  covered,  and  7.5535  calories  per  kilogram-meter  for 
the  work  of  lifting  the  body.  Similar  values  for  the  second  subject  were  527.14 
calories  and  7.487  calories.  The  conclusion  was  drawn  that,  generally  speaking,  the 
enero-y  expended  in  walking  is  very  nearly  proportional  to  the  mass  moved  forward; 
but  under  favorable  circumstances,  of  which  perhaps  the  most  important  is  that  the 
load  carried  be  properly  distributed,  the  body  plus  the  load  is  moved  with  a  smaller 
proportional  expenditure  of  energy  than  the  body  without  the  load. 

During  marching  the  authors  calculate  that  the  energy  expended  would  produce 
an  amoimt  of  heat  sufficient  to  raise  the  body  temperature  1°  in  8.7  minutes.  Never- 
theless, the  temperature  was  raised  only  1  to  1.5°  .C.  after  the  heaviest  marching,  the 
extra  heat  being  carried  off  largely  by  the  increased  elimination  of  water  through 
the  skin. 

The  authors  believe  that  the  observed  changes  in  the  respiratory  quotient  show 
that  the  carbohydrates  in  the  body  are  quickly  used  up,  leaving  the  fats  as  the 
enero'v-yielding  material.  Other  observations  are  discussed  at  length  in  relation  to 
the  clothing  and  diet  of  soldiers  and  their  physical  health,  etc.  The  book  also  con- 
tains a  historical  and  critical  review  of  earlier  experiments  on  the  general  subject  of 
marching  considered  as  a  form  of  muscular  work. 

The  digestibility  of  foods  in  the  stomach  with  special  reference  to  hygiene, 
C.  Fermi  {Ardi.  Anat.  u.  PliysioL,  Physiol  Aht.,  1901,  Sup.,  pp.  1-83;  abs.  in  Ztschr. 
Untermch.  Nahr.  u.  Genussmtl,  5  {1902),  No.  30,  pp.  975,  575).— The  greater  number 
of  the  author's  experiments  with  foods  were  made  Avith  dogs  and  pigs,  and  a  small 
number  with  man.  Many  deductions  are  drawn  regarding  the  comparative  digesti- 
bility of  foods  and  related  topics. 

Heat  of  combustion  and  physiological  nutritive  value  of  foods.  II,  The 
nutritive  value  of  meat  extract,  ,1.  Frextzel  and  N.  Toriyama  {Arch.  Anat.  u. 
Physiol,  Pliysiol.  AbL,  1901,  pp.  499-512;  <ibs.  in  Ztschr.  Untersuch.  N'ahr.  u.  Genussmtl, 
5  {1902),  No.  20,  p.  983). — According  to  these  authors,  some  two-thirds  of  the  energy 
of  albumiu-fi'ce  meat  extract  is  available  for  the  body. 

Concerning  the  effect  of  sunlight  upon  the  gaseous  exchange  in  man, 
H.  WoLPERT  {Arch.  Hycj.,  44  (1902),  No.  4,  pp.  322-338).-~X  number  of  experiments 
are  reported  and  discussed. 

The  harmfulness  of  boric  acid  as  a  food  preservative,  J.  Kister  {Ztschr.  Ilyg. 
u.  Tnfedionskrank.,  37  {1901),  p.  225;  abs.  in  Hyg.  Rundschau,  12  {1902),  No.  9,  pp. 
463,  464). — Experiments  with  animals  led  to  the  (-onclusion  that  boric  acid  was 
harmful. 

Review  of  the  literature  of  foods  for  the  year  1900,  A.  J.  J.  Vaxdevelde 
{Repert,  Gesclir.  VocdinysnnddeL,  1900,  j>p.  140). — A  large  number  of  titles  of  pubhca- 
tions  on  the  general  subject  of  footls  and  food  products  are  included  in  this  volume, 
bibliographical  data  being  accompaine<l  in  most  cases  by  notes  regarding  the  ground 
covered  by  the  publications  cited. 

Review  of  articles  on  foods  published  during  the  year  1901,  A.  J.  J.  Van- 
devej.de  {Repert.  Geschr.  Voedinysmiddel ,  1901,  pp.  165). — This  is  the  second  annual 
volume  reporting  titles  of  articles  on  analytical  methods,  water,  milk  and  cream, 
bread  and  flour,  sugar,  and  related  topics.  In  most  cases  the  bibliographical  data 
are  accompanied  by  Ijrief  notes  regarding  the  scope  of  the  articles  cited. 
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Feeding  value  of  different  forage  plants,  R.  Dcmont  {Prog.  Agr.  et  Vit.  {Ed. 
L'Est),  23  {1902),  Nos.  19,  pp.  553-557;  21,  pp.  610-612;  22,  pp.  637-642).— The com- 
parative  feeding  value  of  natural  meadows,  annual  leguminous  plants,  grasses,  and 
less  common  forage  iilants  and  mixtures  is  discussed. 

Feeding  animals;  brewers'  grains  and  malt,  F.  Weber  {.Tour.  Agr ic.ole  [^ParlH], 
13  {1902),  No.  149,  pp.  ]4.3-14S). — The  nutritive  value  of  these  feeding  stuffs  is  dis- 
cussed. 

The  utilization  of  the  by-products  of  malting  and  brewing,  A.  Van  Roost 
{Rev.  Gen.  Agron.  [Lourain],  11  [1902),  Nos.  4,  pp-  220-224;  5,  pp.  249-253).— The 
utilization  of  by-products  of  malting  and  brewing  as  feeding  stuffs  and  fertilizers  is 
desoril)ed. 

Cakes  from  oil-bearing  seeds,  L.  Bcssard  and  G.  Fron  {Ann.  Sri.  Agron.,  1901, 
II,  No.  1,  pp.  117-160). — The  authors  describe  the  principal  sorts  of  cakes  from  oil- 
bearing  seeds,  and  methods  of  studying  their  value  with  the  aid  of  the  microscope, 
etc. 

Sugar  and  muscular  energy,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  .ser.,  4  {1902), 
No.  32,  pp.  174-176) . — The  value  of  sugar  as  a  source  of  energy  for  muscular  work  is 
discussed,  a  number  of  experiments,  especially  those  of  Steinitzer,  which  were  favor- 
al)le  to  this  use  of  sugar,  being  quoted. 

Molasses  in  mixed  feeds,  H.  Vax  de  Venxe  {U Ing.  Agr.  flemhloux,  12  {1902), 
No.  9,  2)p.  437-448). — The  composition  of  a  number  of  molasses  feeds  is  quoted,  and 
their  nutritive  value  discussed. 

The  feeding  value  of  beet  pulp,  B.  C.  Buffum  and  C.  J.  Griffith  ( Colorado  Sta. 
Bid.  73,  pp.  3-10). — On  the  basis  of  data  recorded  in  station  bulletins  and  Department 
of  Agriculture  publications,  the  authors  discuss  the  feeding  value  of  beet  pulp  with 
special  reference  to  local  conditions.  The  results  obtained  1iy  some  practical  feeders 
are  briefly  noted.  • 

The  feeding  of  farm  animals,  H.  J.  P.\tterson  {Mtrgland  Sta.  Bid.  84,  pp. 
155-193). — The  principles  of  animal  nutrition  are  discussed  and  tables  are  given 
which  show  the  composition  of  digestibility  of  some  common  feeding  stuffs.  The 
author  also  discusses  rations  for  different  animals,  the  methods  of  computing  rations, 
and  related  topics. 

Animal  breeding,  T.  Shaav  {Neiv  York  and  Chicago:  Ch-ange  Judd  Co.,  1902,  pp. 
XII  -r  406,  pi.  1,  fig-''.  7). — The  author  discusses  the  principles  of  animal  breeding 
and  related  topics,  the  information  being  arranged  so  that  the  volume  may  be  used 
as  a  text>book. 

Session  of  Improved  Live  Stock  Breeders'  Association  {Missouri  State  Bd. 
Agr.  Ilpt.  1902,  pp.  339-372). — Pajiers  presented  at  this  association's  meeting  are 
included  in  this  report. 

The  rearing  of  calves  on  milk  substitutes,  H.  Hayward  {Pennsylvania  Sta.  Bid. 
60,  pp.  12,  pis.  2) . — The  results  of  feeding  milk  substitutes  to  13  calves  are  reported. 
A  number  of  other  calves  which  were  included  in  the  test  died,  either  before  a  suc- 
cessful substitute  for  milk  had  been  found  or  from  some  cause  not  attributable  to  the 
experiment. 

Various  combinations  of  flour,  flaxseed  meal,  linseed  meal,  sugar,  glucose,  cocoa- 
nut  meal,  dried  Ijlood,  fenugreek,  and  fennel  seed  were  tested  in  a  preliminary  way. 
According  to  the  author,  "all  of  the  kinds  of  sugar  tried  seemed  to  have  a  bad  effect 
upon  the  bowels,  so  much  so  that  the  attempt  to  use  sugar  in  the  ration  was  soon 
abandoned.  Fenugreek  and  fennel  seed  did  not  seem  to  produce  an  effect  that  would 
warrant  their  use  as  part  of  the  meal.  Flaxseed  meal,  on  account  of  its  laxative  prop- 
erties, was  not  employed  in  the  first  successful  combination  adopted,  but  a  small  pro- 
portion of  it  was  added  in  the  second  meal,  used  in  the  later  part  of  the  trials." 
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Two  substitute'!?  for  milk  were  finally  deferniined  upon.  The  first  was  made  up  of 
3  p?rt9  of  wheat  flour,  2.5  of  cocoanut  meal,  2  of  Nutrium,  1  of  linseed  meal,  and  0.2 
of  dried  V)lood.  One  pound  of  this  mixed  meal  was  added  to  6  lbs.  of  hot  water,  and 
after  stirring  a  little  was  allowed  to  cool  to  100°  F.,  when  it  was  fed  from  a  pail  or 
calf  feeder,  the  latter  method  being  regarded  as  preferable.  The  second  mixture, 
which  was  regarded  as  somewhat  inferior  to  the  first,  was  made  of  1.03  parts  of  corn 
meal,  2  of  Nutrium,  0.15  of  flaxseed,  0.2  of  dried  blood,  3  of  flour,  0.6  of  cocoanut 
meal,  and  0.6  of  sifted  oat  chop.  For  purposes  of  comparison  2  calves  were  fed  in 
the  usual  way  on  skim  milk.  The  length  of  the  feeding  period  varied  with  the  differ- 
ent calves.   .  The  gains  made  by  each  calf  are  reported. 

The  author  states  that  the  calves  were  fed  on  an  average  7.6  lbs.  of  meal  for  7.7 
days.  For  5  days  they  consumed  on  an  average  5.4  lbs.  of  milk  and  0.77  lb.  of  meal. 
For  83.4  days  on  an  average  they  were  fed  meal  mixture  only,  consuming  on  an  aver- 
age 2.17  lbs.  each.  In  several  cases  a  little  milk  was  fed  after  the  calves  had  been 
accustomed  to  the  mixed-meal  ration.     According  to  the  author— 

"The  calf  meal  is  not  as  satisfactory  a  food  as  whole  milk  for  very  young  calves, 
and  it  is  quite  likely  that  for  the  first  few  weeks  upon  this  ration  the  calf  does  not 
have  the  vigor  or  power  of  resistance  that  it  W(5uld  have  if  fed  upon  its  natural  food. 
As  a  consequence,  calves  that  are  to  be  raised  upon  a  milk  substitute  should  have 
provided  for  them  warm  and  dry  quarters  that  will  keep  the  animal  comfortable  at 
all  times.     This  feature  of  raising  calves  can  not  be  too  strongly  emphasized. 

"From  the  results  of  these  trials  the  following  conclusions  seem  warranted:  There 
is  little  difficulty  in  raising  prime  dairy  calves  without  milk  after  they  are  2  weeks 
old.  The  cost  of  raising  calves  on  a  milk  substitute  up  to  the  time  they  can  be  put 
on  a  hay  and  grain  ration,  or  when  they  are  between  3  and  4  months  of  age,  need  not 
exceed  $10,  exclusive  of  care.  Calves  from  high-class,  well-bred  dairy  stock  when 
raised  in  this  way  are  worth  much  more  than  they  cost,  and  afford  the  only  means 
by  which  a  milk  dairymaTi  can  raise  his  herd  to  a  high  standard  of  excellence." 

In  connection  with  the  above  experiments  the  compositioji  of  Nutrium  wa.s 
determined. 

Baby  beef,  H.  M.  Gottrell  {Kansas  Sta.  Bui.  113,  ]>]).  39-49). — The  compara- 
tive value  of  alfalfa  hay,  prairie  hay,  corn,  Kafir  corn,  and  soy  beans  for  the  produc- 
tion of  baby  beef^that  is,  well-fattened  young  cattle — w^as  tested.  For  this  purpo.se 
130  calves,  which  had  just  been  weaned,  were  divided  into  6  lots  and  fed  for  a 
period  covering  7  months.     The  following  table  shows  the  results  obtained: 


Average  results  of  feeding  tests  witJi  ijoung  cattle. 


Average 

Rations  fed.                                                 Jth?f^  - 

animal  m  / 

months. 

Grain  eaten 

per pound 

of  gain. 

Hay  eaten 
per pound 
of  gain. 

Alfalfa  hav  and  corn 

Pounds. 
407 
379 
378 
342 
440 
404 

Pounds. 
4.70 
5.24 
5.20 
5.94 
4.39 
4.70 

Pounds. 
5.44 

Alfalfa  haV  and  Kafir  corn 

6.26 

Prairie  hay  with  corn  and  soy  beans,  2:1 

Prairie  hay  with  Kafir  corn  and  soy  beans,  2:1 

Alfalfa  hay  and  corn  following  skim  milk 

4.86 
5.39 
4.36 

Alfalfa  hay  and  corn  following  whole  milk 

4.20 

Thirty-two  of  the  animals  were  steers.  These  averaged  838  lbs.  in  weight  at  the 
conclusion  of  the  trial,  and  sold  for  $5.40  per  hundred.  Of  the  heifers,  74  averaged 
758  lbs.  in  weight,  and  sold  for  $5.35  per  hundred,  and  18  averaged  741  lbs.  in  weight, 
and  sold  for  $5.15  per  hundred.  The  author  notes  that  the  amount  of  food  required 
per  pound  of  gain  in  fattening  young  animals  is  comparatively  small;  furthermore, 
that  the  heifer  calves  made  practically  as  high  returns  as  the  steers. 
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"The  calves  used  in  this  experiment  were  'common  bred'  ones,  and  they  made 
good  gains.  The  farmer  whose  business  was  producing  baby  beef  would  use  the  best 
type  of  bull  that  he  could  secure — short-legged,  thick-meated,  blocky,  and  quick- 
niaturing."  He  would  select  well-bred  cows  of  strongly  pronounced  beef  tj'pe  that 
were  good  milkers.  "With  good  breeding  and  good  feeding  an  average  weight  of 
1.000  lbs.  may  be  secured  at  12  to  14  months  of  age." 

Results  of  a  cattle-feeding  test,  W.  J.  Kennedy  and  F.  K.  Marshall  {Iowa 
Sta.  Bui.  66,  pp.  223-255,  figs.  10). — This  was  a  cooperative  experiment  con- 
ducted at  the  Brookmount  Farms.  Using  11  lots  of  20  steers  each,  averaging  1,048 
lbs.  in  weight,  the  authors  studied  the  value  of  condimental  stock  feeds,  corn  by- 
products, cotton-seed  meal,  linseed  meal,  and  dried  blood  when  fed  in  addition  to 
corn,  and  also  the  advisability  of  changing  cattle  on  a  full  grain  ration  from  dry  food 
to  pasture. 

At  the  beginning  of  the  test,  which  covered  92  days,  all  the  lots  were  fed  15  lbs. 
per  head  daily  of  snapped  corn  (on  the  ear),  with  wheat  straw  in  addition.  As  the 
test  progressed  shelled  corn,  corn-and-cob  meal,  and  finally  corn  meal  were  substi- 
tuted for  the  snapped  corn.  During  the  test,  considered  as  a  whole,  snapped  corn, 
shelled  corn,  corn-and-cob  meal,  corn  meal,  and  wheat  straw  were  fed  to  all  the  lota 
in  about  the  proportion  of  2  : 1 :  5  :  10  :  10.  Lot  1  was  fed  the  basal  ration  only.  In 
addition  to  the  basal  ration,  lots  2  to  6  were  fed  at  the  beginning  of  the  trial  2  oz. 
per  head  daily  of  oil  meal,  cotton-seed  meal,  gluten  meal,  Buffalo  gluten  feed,  and 
germ-oil  meal,  resjjectively;  lot  7  was  fed  0.1  lb.  of  dried  blood;  lots  8  to  10  were 
fed  respectively  0.4  oz.  of  Iowa  Stock  Food,  International  Stock  Food,  and  Standard 
Stock  Food.  Lot  11  was  not  fed  any  concentrated  feed  in  addition  to  the  basal 
ration,  but  after  6  weeks  was  allowed  the  run  of  a  21-acre  timothy  pasture.  All  the 
amounts  fed  were  increased  as  the  test  progressed  until  the  cattle  were  on  full  feed, 
which  required  about  5  weeks.  After  42  days  feeding  the  steers  fed  cotton-§eed 
meal  (lot  3)  became  suddenly  sick.  Three  of  the  animals  died  and  the  rest  becom- 
ing blind  and  refusing  to  eat  were  marketetl  and  the  test  with  this  lot  discontinued. 
A  post-mortem  examination  of  the  steers  which  had  died  showed  that  the  stomachs 
"were  very  much  inflamed,  l)eing  red  and  blue  in  color." 

The  test  progressed  regularly  with  the  other  lots,  except  that  on  account  of  acci- 
dents 1  steer  was  removed  from  lots  1,  4,  and  5.  The  steers  were  sold  in  Chicago, 
the  price  received  ranging  from  $7  in  the  case  of  lot  10  (Standard  Stock  Food)  to 
$7.65  per  100  lbs.  in  the  case  of  lot  4  (gluten  meal).  The  following  table  summarizes 
the  principal  results  obtained  including  those  of  the  slaughter  test: 

Results  of  a  steer-feeding  test. 


Rations  fed. 


•  a 

oj 

tao 

3j  a 

Lot  1, corn  ( basal  ration)  

Lot  2,  corn  and  oil  meal 

Lot  4,eorn  and  gluten  meal 

Lot  o.eorn  and  BviffaloKlutenfeed. 

Lot  6.  corn  and  ^I'l'in  oil  meal 

Lot  7,  corn  and  (Iried  blood 

Lot  S,  corn  and  Iowa  Stock  Food. . . 
Lot  9,  corn  and  International  Stock 

Food 

Lot  10,  corn  and  Standard  Stock 

Food 

Lot  11,  corn  and  pasturage 


Lbs. 
2.39 
2.51 
2.92 
2.88 
2.32 
2.42 
2.30 

1.97 

2.17 
2.49 


Cts. 
10.71 
11.02 
9.34 
9.65 
11.64 
11.08 
10. 51 

13.41 

11.95 
10.20 


^ 

« 

g. 

?. 

.fl 

a.  . 

X 

C 

Ht;? 

3J  A 

be  01 

^ 

ga 

a 

a> 

.a 

< 

CO 

Lbs. 

114.49 

55 

14. 85 

54 

17.99 

62 

17.60 

51 

12.16 

65 

1.5.36 

68 

13.09 

60 

6.33 

71 

5. 52 

68 

14.97 

90 

o  K : 

UTS  I 


Per  ct. 

58.8 
60.6 
59.6 
60.6 
60.3 
.59.5 
59.6 

59.6 

58.7 
.59.3 


-m 


Per  ct. 
2.1 

1.8 
1.4 
1.8 
1.9 
1.9 
1.8 


1.9 
1.9 


Per  ct. 

4.8 
6.1 
.5.2 
5.8 
5.4 
6.1 
5.6 

5.8 

6.0 
6.1 


Lbs. 
77.1 
76.2 
81.7 
79.0 
75.1 
77.1 
74.9 

73.5 

74.7 
78.1 


13  E 
O)  o 

a  u 


SO.  93 
.95 
1.04 
1.03 
.885 
.96 
.925 


.705 
.97 
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At  the  beginning  of  the  trial  20  pigs,  averaging  142  lbs.  each  in  weight,  followed 
each  lot  of  steers,  receiving  no  feed  in  addition  to  what  they  could  gather.  The 
gains  made  were  small  and  at  the  end  of  8  weeks  the  number  in  each  case  was  dimin- 
ished to  10.  The  pigs  were  not  in  good  condition  for  market  at  the  close  of  the  test 
and  were  marketed  later.  Omitting  data  for  the  cotton-seed  meal  lot  (No.  3)  the 
total  amount  gained  by  the  10  lots  of  pigs  was  506,  465,  362,  427,  435,  540,  435,  525, 
397,  and  707  lbs.,  respectively.  The  small  gain  made  by  lot  3  is  explained  by  the 
fact  that  the  cotton-seed-meal  steers,  which  they  followed,  were  fed  only  a  part  of 
the  test. 

Analyses  are  reported  of  the  feeding  stuffs  used  in  the  tests.  Definite  conclusions 
are  not  drawn  from  this  trial,  as  according  to  the  authors  further  experiments  are 
needed.     It  is  purposed  to  continue  this  line  of  investigation. 

duality  in  beef,  H.  M.  Cottrell  and  V.  M.  Shoesmith  {Kansas  Sta.  But.  Ill, 
pp.  24,  ph.  15,  fig.  1) . — Six  steers  were  fed  and  slaughtered  for  the  purpose  of  demon- 
strating to  a  class  of  students  the  effects  of  breeding,  form,  etc.,  on  the  quality  of  beef 
produced.  Two  of  the  steers  were  of  the  beef  breeds,  2  dairy  breeds,  and  2  scrubs. 
During  the  whole  test,  which  covered  205  days,  the  steers  were  fed  corn,  corn 
chop,  and  alfalfa  hay.  The  Shorthorn  and  the  2  scrubs  weighed  about  1,050  lbs. 
each  at  the  beginning  of  the  test  and  the  other  steers  on  an  average  about  875  lbs. 
The  average  results  of  the  test  follow: 

Average  results  of  feeding  steers  of  different  types. 


Type  of  steer. 


Shorthorn 

Angus 

Jersey 

Holstein 

Scrub,  red 

Scrub,  spotted. 


Total 
gain. 


Pounds. 
395 

288 
348 
411 
435 
306 


Corn 
eaten 
per  lb. 

of 
gain. 


Alfalfa 

hay  eaten 

per  lb. 

of  gain. 


Pounds. 
9.78 

11.38 
9.36 
8.16 
7.70 

10.43 


Pounds. 
5.46 
5.04 
5.98 
5-  08 
4.91 
6.92 


Per- 
centage 

of 
dressed 

beef. 


Per  cent. 
63.5 
62.6 
69.5 
.59.6 
59.8 
59.7 


Per- 
centage 

of 
tallow. 


Per  cent. 
6.0 
4.2 
7.6 
4.5 
4.0 
6.2 


Per- 
centage 
of  hide. 


Per  cent. 
6.0 
6.9 
7.0 
6.7 
6.4 
6.1 


Cost  of 

feed  per 

lb.  of 

gain. 


Cents. 
3.75 
3.75 
2.85 
3.25 
3.25 
3.25 


Value 

of 
dressed 
carcass 
per  lb. 


Cents. 
8.  .50 
7.50 
8.00 
7.75 
7.50 
7.00 


The  beef  was  cut  up  by  the  Kansas  City  method.  The  authors  state  that  the  beef- 
grade  steers  (the  Shorthorn  and  Angus)  furnished  27.8  per  cent  of  the  high-priced 
cuts,  viz.,  loin  and  rib,  the  dairy  grades  (Jersey  and  Holstein)  27.5  per  cent,  and 
the  scrubs  26.7  per  cent.  There  was  a  loss  to  the  slaughterers  in  every  case  unless 
the  value  of  the  offal  was  taken  into  account.  In  the  opinion  of  those  making  the 
test  the  beef  from  all  the  steers  was  of  good  flavor,  ranking  in  this  respect  about  in 
the  order  of  the  prices  at  which  the  dressed  carcasses  we  -e  valued. 

"This  trial  shows  what  every  careful  test  has  shown,  that  steers  of  the  dairy  breeds, 
properly  fed,  will  make  good  beef — beef  better  than  that  usually  found  on  the  market 
but  not  of  as  high  quality  as  that  secured  from  well-bred  special  beef  animals." 

Fattening  steers  without  hog's  to  follow,  H.  ]\I.  Cottrell  and  J.  G.  Haney 
(A'«?(.s«.s-  Sta.  Bui.  112,  pp.  25-36,  ph.  2). — According  to  the  authors  pigs  can  not 
profitably  be  employed,  owing  to  losses  from  hog  cholera,  to  follow  cattle  and  utilize 
the  waste  which  attends  the  ordinary  methods  of  feeding.  A  test  covering  116  days 
was,  therefore,  undertaken  to  learn  whether  the  steers  would  not  utilize  ground  grain 
and  cut  hay  more  economically  than  ordinary  feeding  stuffs,  4  lots  of  20  steers  each, 
averaging  1,036  lbs.  in  weight,  being  used.  Lots  1  and  2  were  fed  shelled  corn  and 
lots  3  and  4  corn  meal,  lots  1  and  3  receiving  whole  alfalfa  hay  and  lots  2  and  4  alfalfa 
hay  cut  into  inch  lengths.  The  alfalfa  hay  was  gradually  substituted  for  prairie  hay. 
After  ]  1  weeks  soy-bean  meal  was  fed  to  all  the  steers  for  26  days,  as  much  as  4  lbs. 
per  head  daily  being  given  during  a  part  of  the  time.     This  feed  caused  excessive 
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scouring  and  was  dropped.  The  average  daily  gains  with  steers  was:  Lot  1, 2.26  lbs. ; 
lot  2,  2.21;  lot  3,  2.35,  and  lot  4,  2.52  lbs.  The  grain  eaten  per  lb.  of  gain  was  7.89, 
7.71,  7.56,  and  6.8  lbs.  respectively,  and  the  hay,  4.09,  3.87,  4.01,  and  3.45  lbs. 
respectively.  During  the  period  in  which  soy  beans  were  fed  the  steers  made  an 
average  daily  gain  of  1.16  lbs.,  30.79  lbs.  of  grain  and  0.87  lbs.  of  hay  being  required 
per  pound  of  gain.  The  steers  were  sold  and  slaughtered,  the  dressed  weight  being  on 
an  average  59.3  per  cent  of  the  live  weight.  The  yield  of  fat  was  6. 7  percent.  "The 
steers  having  corn  meal  made  8.8  percent  more  gains  and  ate  7.95  percent  less  grain 
and  6.28  per  cent  less  hay  than  those  fed  whole  corn."  The  calculated  saving  in 
grinding  would  range,  according  to  the  authors,  from  1.59  cts.  per  bushel  when  corn 
is  worth  20  cts.  to  4.77  cts.  when  it  is  worth  60  cts.  a  bushel. 

"The  steers  fed  cut  hay  made  2.6  per  cent  more  gains  and  ate  6.08  per  cent  less 
grain  and  9.63  per  cent  less  hay  for  each  100  lbs.  of  gain  than  those  fed  whole  hay. 
This  indicates  that  if  the  feeder  has  the  machinery  it  will  pay  to  cut  the  hay,  but  for 
a  small  lot  of  steers  it  will  not  pay  to  buy  cutting  machinery  to  be  used  only  for 
cutting  hay  for  the  steers." 

The  authors  believe  that  grinding  grain  and  mixing  it  with  cut  hay  is  of  benefit 
since  the  animals  spend  more  time  in  chewing  the  feed,  and  that  owing  to  this  and 
its  mechanical  condition  it  is  in  a  more  favorable  form  for  digestion.  Scouring  was 
not  observed  with  this  method  of  feeding. 

"One  of  the  writers  of  this  bulletin  has  just  inspected  270  head  of  year-old  calves 
that  were  being  forced  for  baby  beef.  These  calves  were  eating  3  lbs.  of  cotton-seed 
meal  each  per  day,  in  addition  to  a  heavy  ration  of  corn  meal.  The  grain  was 
thoniuglily  mixed  with  cut  alfalfa  hay  when  put  in  the  feed  boxes.  Not  a  single  calf 
was  found  that  showed  any  signs  of  looseness,  and  the  droppings  were  of  the  most 
desirable  character.  An  inspection  of  1,800  head  of  fattening  steers  that  were  being 
rapidly  forced  for  100  days'  feeding  showed  the  same  condition  of  bowels — no  scour- 
ing, and  normal  condition  of  the  droppings.  .  .  . 

"Feeders  on  this  high-priced  land  will  have  to  do  what  manufacturers  have 
already  done — more  thoroughly  utilize  the  materials  which  they  handle.  With  the 
old  methods,  a  large  portion  of  the  corn  was  not  digested  by  the  steer,  and  this  kept 
him  in  an  unhealthful  condition.  The  old  methods  gave  4.5  to  5.5  lbs.  of  gain  from  a 
bushel  of  corn.  The  best  method  vised  in  this  experiment  gave  more  than  8  lbs.  of 
gain  per  bushel  of  corn." 

In  discussing  the  substitution  of  alfalfa  hay  for  other  hav  the  authors  have  found 
that  "when  stock  has  not  been  accustomed  to  eating  alfalfa  hay,  full  feeding  of  it 
induces  scours.  We  usually  take  30  days  to  get  either  horses,  steers,  or  dairy  cows 
on  full  feed  of  alfalfa  hay,  and  when  this  is  done  there  is  no  trouble  in  feeding  it. 
While  getting  stock  on  full  feed  of  alfalfa,  either  prairie  or  timothy  hay  or  straw  may 
be  fed." 

Beef  cattle,  W.  L.  Hutchinson  and  E.  R.  Lloyd  (Mi.mssippi  Sla.  Bui.  76,  pp.  24, 
figs.  19). — Data  are  given  regarding  the  station  herd,  the  cost  of  feed  for  cows  and 
calves,  the  value  of  the  calves  fed,  characteristics  of  the  breeds  of  cattle  kept,  the 
value  of  the  manure  with  especial  reference  to  the  cotton-seed  products  eaten,  and 
related  topics.  The  station  herd  has  been  kept  on  a  pasture  some  7  months  of  the 
year  and  fed  during  the  winter,  from  135  to  150  days  principally  on  cotton-seed  meal 
and  hulls.  The  calves  have  been  allowed  to  run  with  their  dams  and  to  have  all  the 
milk  as  soon  as  they  could  drink  it.  Provided  the  pasture  is  good  "it  is  an  easy 
matter  to  have  the  calves  weigh  over  500  lbs.  when  they  are  12  months  old."  The 
average  weight  of  5  steer  calves  1  year  old  was  589  lbs.  and  of  5  heifer  calves  525  ll)s. 

To  compare  the  influence  of  breeding  upon  profita))le  feeding  2  grade  Angus  calves 
and  2  native  calves  were  given  the  same  treatment  until  2  years  old.  During  the 
summers  they  were  pastured,  running  with  their  dams  the  first  year.  They  were 
finished  on  a  mixture  of  cotton-seed  meal  and  corn  chop,  supplemented  by  cotton- 
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seed  hulls,  no  other  coarse  fodder  being  fed.  They  were  sold  for  slaughtering  at  4.75 
cents  per  pound  live  weight.  The  average  weight  of  the  grade  steers  was  970  lbs. 
and  of  the  native  steers  which  were  a  little  older  1,067  lbs.  The  percentage  of  the 
different  cuts  in  both  lots  of  steers  is  recorded.  "The  native  steers  dressed  60  per 
cent.;  the  grades,  60.4  per  cent.  The  natives  made  as  good  gains  as  the  grades  and 
gave  as  large  amounts  of  the  choice  cuts." 

In  a  brief  account  of  a  test  of  the  desirability  of  giving  additional  feed  to  calves 
running  with  their  dams,  the  authors  emphasize  the  fact  that  small  animals  require 
less  feed  for  maintenance  than  large  ones,  and  that  young  animals  may  be  more 
profitably  fed  than  those  which  are  older  and  heavier.  Four  calves  7.5  to  about  9 
months  old,  weighing  on  an  average  419  lbs.,  were  fed  during  the  winter.  The  feed 
consumed  by  the  calves  cost  $20.07,  and  that  eaten  by  their  dams  |36.  The  average 
daily  gain  of  the  calves  was  1.73  lbs.  Three  calves  with  their  dams,  but  given  no 
feed  in  addition,  made  a  daily  gain  of  1.54  lbs. 

In  discussing  feeding  mider  local  conditions  the  authors  state  that  the  determi- 
nationsofthe  relative  value  of  feeds  at  the  station  "show  that  a  ton  of  cotton  seed  will 
produce  al)out  one-sixth  more  beef  than  a  ton  of  corn,  and  a  ton  of  cotton-seed  meal 
will  produce  twice  as  much.  Cowpea  hay  and  Johnson-grass  hay  are  about  equal  in 
value.  One  and  a  half  pounds  of  corn  stover  are  about  equal  in  value  to  1  pound 
of  cowpea  hay.  The  cotton-seed  hulls  that  we  have  been  using  this  season  are  nearly 
equal  in  value  to  good  Johnson-grass  hay — 12  lbs.  of  the  hulls  giving  as  good  results 
as  10  lbs.  of  hay." 

Regarding  pasturage,  oats  sown  in  the  early  fall  on  cotton  land  where  there  was 
more  or  less  Johnson  grass  furnished  excellent  pasturage  the  following  summer  for  a 
limited  number  of  cattle.  Bermuda  and  white  clover  hay  in  the  valley  land  and 
lespedeza  on  the  upland  have  furnished  the  principal  grazing.  "  Other  grasses  that 
have  furnished  some  grazing  are  redtop,  on-hard  grass,  large  water  grass,  turf  oats, 
and  hairy  vetch.   .   .   . 

"Some  of  our  young  animals  have  gained  as  much  as  400  lbs.  during  the  grazing 
period,  others  have  gained  from  200  to  300  lbs.  Our  conditions  have  not  been  such 
as  to  enable  us  to  determine  the  average  gains  that  should  be  gotten  during  a  pasture 
period,  but  it  should  not  be  less  than  200  lbs.  for  each  animal." 

Fattening  steers  with  difiFerent  quantities  of  grain,  R.  8.  Shaw  [Montana 
8ta.  Bui.  35,  pp.  15-19). — ^^To  study  the  relative  merits  of  light,  medium,  and  heavy 
grain  rations,  supplemented  by  leguminous  hay,  3  lots  of  steers  were  fed  for  85  days, 
the  experimental  period  being  preceded  by  a  preliminary  period  of  24  days  and  fol- 
lowed by  a  supplemental  period  of  14  days.  During  the  latter  period  the  object  was 
simply  to  maintain  the  steers  in  weight  until  a  favorable  opportunity  occurred  for 
marketing.  The  preliminary  period  was  necessary  in  order  to  get  the  steers  on  full 
feed  after  dehorning  them.  Lots  1  and  2  contained  7  animals  each,  and  lot  3  con- 
tained 8.  All  the  steers  were  fed  clover  hay  and  barley  meal,  consuming  respectively 
19.3,  19.4,  and  19.8  lbs.  per  head  daily  of  the  former,  and  5.0,  6.73,  and  8.9  lbs.  of 
the  latter.  At  the  beginning  of  the  experiment  proper  the  average  weight  of  the 
steers  m  the  3  lots  was  6,850,  7,240,  and  9,080  lbs.  The  average  daily  gain  per  head 
was  2.33,  2.26,  and  2.23  lbs.,  respectively,  the  feed  eaten  per  pound  of  gain  being  10.4, 
11.5,  a«d  12.9  lV)s.,  and  the  cost  of  a  pound  of  gain  4,  4.81,  and  5.80  cts.  The  steers 
were  sold  at  a  net  profit  of  .$7.66  per  head.  According  to  the  authors  this  sum  does 
not  represent  the  total  profit,  as  the  value  of  the  feed  was  estimated  at  local  market 
prices  which  were  much  above  its  actual  cost.     The  conclusions  drawn  follow: 

"Because  of  the  quality  of  Montana-grown  food  products  and  the  favorable  climatic 
conditions  during  the  winter  feeding  period,  maximum  returns  can  be  secured  from 
a  minimum  amount  of  food.  In  fattening  steers,  when  alfalfa  and  clover  are  used, 
not  more  that  I  lb.  of  grain  to  the  hundredweight  of  live  weight  is  necessary  to  pro- 
duce the  most  satisfactory  results.  Contrary  to  local  impressions,  some  grain  must 
be  used  throughout  a  period  not  less  than  120  days  in  order  to  get  a  good  finish." 
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Bullock  feeding  experiment  [Midland  Agr.  aud  Dainj  liixl.  lKI)ii/xtoti]  llpl.  V.tOl, 
pp.  71-76). — A  test  was  made  with  3  lots  of  2  yteers  each  of  the  relative  merits  of 
nndecorticated  cotton-seed  cake  and  Hnseed  cake,  1:1;  ground  decorticated  cotton- 
seed cake  and  maize  meal,  1:1:2,  and  undecorticated  cotton-seed  cake,  in  every 
case  supplementing  a  ration  of  Swedish  turnips,  chaffed  barley  straw,  and  hay.  For 
15  days  before  the  test  proper  began  the  grain  ration  of  all  the  steers  consisted  of 
undecorticated  cotton-seed  cake.  The  test  as  a  whole  covered  124  days.  The  aver- 
age gain  per  head  in  the  3  lots  was  2.18,  2.1,  and  1.73  lbs.,  respectively.  Taking 
into  account  both  the  gains  made  and  the  profits  per  lot,  the  conclusion  is  reached 
that  there  is  very  little  profit  in  feeding  the  steers  and  that  tlie  differences  in  gains 
made  are  not  marked  enough  to  warrant  any  deductions. 

Cattle  raising,  H.  Werner  [Die Rmderzncht.  Berlin:  Paid  J'arei/,  190'£,  £.  <'d.;  rer. 
ill  Jour.  Landic,  50  [1902),  Xo.  2,  pp.  176,  177). — It  is  stated  that  this  well-known 
work  has  been  thoroughly  revised. 

Polled  cattle  {Kansa.'<  State  Bd.  Agr.  Quart.  Rpt.  1902,  Sept.  30,  pp.  lS9,J}gi<.  37).— 
This  ItuUetin  contains  a  number  of  statistical  and  descriptive  articles  by  different 
authors  on  Aberdeen-Angus,  Galloway,  Red  Polled,  and  Polled  Durham  cattle. 

Study  of  tlie  races,  varieties,  and  crosses  of  French  cattle,  de  Lapparext 
(Bill.  Min.  Agr.  {France'], 21  (1903),  .Vfw.  1,  pp.  177-243;  i",  jop.  ,?™'^-.?9.^).— A  descrip- 
tive and  statistical  article. 

Comparative  results  from  feeding  lambs,  1-year  wethers,  2-year  wethers, 
and  aged  ewes,  R.  S.  Shaw  {Montana  St  a.  Bid.  35,  pp.  I-I4,  fig^^.  2). — The  relative 
profits  obtained  in  feeding  sheep  of  different  ages  under  local  conditions  was  tested 
with  4  lots,  conaprising,  respectively,  55  lambs,  51  year-old  wethers,  53  2-year-old 
wethers,  and  53  old  ewes.  All  the  lots  were  fed  0.68  lb.  unground  barley  per  head 
daily  in  addition  to  clover  hay,  the  amount  eaten  in  the  different  lots  being  2.05, 
3.77,  4.05,  and  2.33  lbs.,  respectively.  The  average  weight  of  the  animals  in  the  4  lots 
at  the  beginning  of  the  test  was  62.9,  94.9,  115.7,  and91.6  lbs.,  respectively.  IntheSB 
days  covered  by  the  test  the  average  gains  per  head  were:  Lambs,  23.7;  yearling 
wethers,  23.5;  2-year-olds,  24.3,  and  old  ewes,  15.6  lbs.  The  dry  matter  eaten  per 
pound  of  gain  was  10.16,  16.6,  17.1,  and  17.5  lbs.,  and  the  average  cost  of  a  pound  of 
gain  in  the  4  lots  was  4.18,  5.83,  5.90,  and  6.78  cts.,  respectively.  All  the  lots  were 
sold  in  Chicago,  the  lambs  yielding  a  jjrofit  of  $1.73,  the  yearlings  $1.40,  the  2- year-olds 
$1.57,  and  the  old  ewes  1.8  cts.  per  head.  During  transportation  the  shrinkage  in 
weight  in  the  case  of  the  ewes  was  11.3  per  cent  and  in  the  case  of  the  other  lots  it 
was  very  nearly  equal,  averaging  8.6  per  cent.     According  to  the  author — 

"  The  feeding  of  lambs  for  market  is  more  profitable  than  wethers  or  ewes,  pro- 
viding the  ration  is  so  adjusted  as  to  give  their  rapid  increase  a  finish.  Owing  to 
the  growthy  tendency  of  the  lamb,  its  ration  must  possess  more  fat-producing  mate- 
rial than  the  mature  sheep.  Where  grain  is  not  available,  the  mature  wether,  though 
making  a  smaller  proportionate  increase,  will  fatten  more  readily  than  the  laml)  on 
clover  or  alfalfa  alone.  The  use  of" from  2  to  f  lb.  of  grain,  along  with  clover  or  alfalfa, 
throughout  a  period  of  from  70  to  90  days,  is  necessary  to  produce  a  proper  finish  for 
shii^i^ing.   ... 

"The  suggestion,  resulting  from  personal  experience,  is  offered  .  .  .  that  sheep 
will  withstand  shipping  better  if  kept  on  a  limited  allowance  during  transit  rather 
than  on  full  feed;  but  that  feed  and  rest  are  essential  toward  the  close  of  trip.  The 
total  net  profit  from  the  car  of  sheep  was  $251.29.  Even  though  the  cost  of  market- 
ing is  a  large  item,  still  this  is  offset  by  cheap  feeders  and  an  abundance  of  cheap 
food  of  good  finality,  which  renders  the  feeding  business  a  profitable  industry." 

The  results  of  a  swine  feeding  experiment,  W.  J.  Kennedy  and  F.  R.  Mar- 
shall {loira  Sta.  Bid.  65,  pp.  209-222,  Jign.  .:>) . — This  test  was  undertaken  to  learn  the 
value  of  beef  meal,  tankage,  and  Standard  Stock  Food  when  fed  to  pigs  in  addition 
to  corn  meal.  These  animal  feeding  stuffs,  which  are  slaughterhouse  by-products, 
have  been  recommended  on  account  of  their  high  protein  and  ash  content.     The 
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authors  rejxirt  analyses  of  the  feeding  stuffs  used,  and  discuss  liriefl}'  the  method  of 
manufacturing  tankage  and  l)eef  meaL  Briefly  stated  these  products  consist  of  meat 
scraps,  fat  trimmings,  and  scrap  bones  cooked  by  steam  under  pressure.  After  the 
fat  is  removed  the  resulting  product  is  dried,  pressed,  and  ground. 

Five  lots  of  6  cross-bred  pigs  each  were  used  in  the  test.  Lot  1  was  fed  corn 
meal  only,  consuming  when  on  full  feed  10  lbs.  per  head  daily.  Lots  2,  3,  and  4 
were  fed,  respectively.  Darling's  Beef  Meal,  Swift's  Digester  Tankage,  and  Armour's 
Tankage  in  addition  to  corn  meal,  consuming  when  on  full  feed  1.67  lbs.  of  the 
special  feed  and  8.67  lbs.  of  corn  meal  per  head  daily.  Lot  5  was  fed  Standard  Stock 
Food  in  addition  to  corn  meal,  consuming  when  on  full  feed  0.333  lb.  of  the  former 
and  10  lbs.  of  the  latter  per  head  daily.  At  the  close  of  the  test  the  pigs  were  sold  in 
C'hicago  for  $7.55  per  100  lbs.  The  following  table  shows  the  principal  results 
obtained: 

A  nn-nge  resulls  of  feeding  various  animal  feeds  to  pigs  in  addition  to  corn. 


Feeding  stuffs. 

Average 
weight  at 
the  be- 
ginning. 

Average 

daily 

gain  per 

pig- 

Cost  of 

feed  per 

pound  of 

gain. 

Shrink- 
age in 
shipping. 

Net 

profit 

per  pig. 

Re- 
turns 
forlbu. 
of  corn. 

Pounds. 
197 

Pounds. 
2.08 
2.40 
2.  .57 

2.27 
2. 23 

Cents. 
5.1 
4.8 
4.5 
4.9 
5.0 

Pounds. 
10.67 
13.33 
13.83 
13.67 
10.50 

S2.39 
2.93 
3.22 
2.57 

2.64 

Cents. 
8'3.0 

197 
202 
198 

197 

93.0 

Lot  3,  corn  and  Swift's  Digester  Tankage 

Lot  4,  corn  and  Armour's  Tankage 

Lot  5,  corn  and  Standard  Stock  Food 

97.5 
88.0 
84.0 

According  to  the  authors,  in  the  fattening  of  young  pigs,  a  ration  containing  more 
protein  and  ash  than  a  corn  ration  gave  better  results  than  a  ration  of  corn  only. 
Attention  is  called  to  the  fact  that  this  conclusion  is  based  ui>on  but  one  test  and  may 
be  modified  by  future  experiments. 

Pork  production  experiments  and  hog  ranching,  R.  L.  Bennett  {Arkansas 
Sta.  Bui.  73,  lip.  45-57). — A  reprint  from  pul)lications  previously  noted  (E.  S.  R.,  8, 
p.  816;  10,  p.  1085). 

Experiments -with  sugar  as  a  feeding  stuff,  Alekan  {Ann.  Sci.  Agron.,  1901, 
II,  Xo.  1,  pi>.  3S-4S). — In  a  i>aper  presented  at  the  International  Congress  of  Agricul- 
tural Experiment  Stations,  June,  1900,  the  author  briefly  reports  the  results  of 
experiments  in  which  sugar  formed  part  of  the  ration  of  horses.  Rations  contain- 
ing sugar  were  ivgarded  as  especially  satisfactory. 

The  history  of  horseshoeing,  E.  Aureggio  {.\nn.  Soc.  Agr.  Sci.  ct  Ind.  Lyon, 
7.  ser.,  8  {1900),  pp.  65-97,  figs.  34). — A  discussion  based  on  the  exhi})it  at  the  Paris 
Exposition  in  1900. 

Cooperative  experiments  on  the  cost  of  egg  production,  H.  H.  Wing  {Xen- 
York  Cornell  Siu.  Bui.  204,  pp.  23-67). — The  station  cooperated  with  a  number  of 
practical  poultry  feeders  to  secure  information  regarding  the  winter  production  of 
eggs  and  the  number  of  eggs  produced  per  fowl  under  different  systems  of  feeding, 
care,  and  management.  The  flocks  included  ranged  from  25  to  600  fowls,  exclusive 
of  males.     A  summary  of  the  tests  follows: 

In  the  17  weeks  from  December  1  to  March  29  in  12  flocks,  representing  8  owners 
and  2, 100  fowls,  the  average  daily  production  of  eggs  was  23.2  per  100  fowls.  During 
the  same  time  the  average  food  cost  of  1  doz.  eggs  was  16.3  cts.  The  flocks  that 
laid  most  eggs  during  December  and  January  laid  most  eggs  also  in  March. 

The  egg  production  of  pullets  (hatched  in  1901)  was  notably  in  excess  of  that  of 
hens,  particularly  in  the  earlier  periods,  when  the  price  of  eggs  was  highest.  The 
average  cost  of  feeding  100  hens  for  the  17  weeks  was  $32.43.  The  average  excess  of 
production  over  cost  of  food  for  17  weeks  was  $23.93  per  100  fowls. 
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Two  hundred  eggs  a  year  per  hen;  how  to  get  them,  K.  L.  Wakkex  (  Wolj'e- 
boro,  X.  H.;  Author,  1902,  pp.  SO,  _ti(j>^.  7). — A  general  disruyyioii  of  egg  production 
and  poultry  raising  for  profit. 

The  iron  content  of  hens'  eggs,  C.  IIaktunxi  (Ztschr.  BloL,  4-i  {100-2),  No.  2, 
lip.  195-212). — Feeding  experiments  reported  in  detail  led  to  the  conclusion  that  it 
was  not  possible  to  materially  increase  the  iron  content  of  eggs  by  supplying  a  diet 
rich  in  iron. 

The  production  of  oxygen  in  hens'  eggs,  K.  A.  Hassei.isai.ch  {Skand.  Arch. 
J'hytiiol.,  l^J  {1902),  Xo.  1-2,  pp.  170-192). — Respiration  exj)eriments  with  fertile  and 
infertile  eggs  are  reported. 

DAIRY  FARMING— DAIRYING. 

Some  feeding  experiments  w^ith  cow^s,  H.  J.  rATTEKS(jx  {Maryland  Sta.  Bid. 
84,  pp-  121-154). — Four  series  of  experiments  conducted  at  the  station  from  1896  to 
1901  are  reported  in  detail,  and  a  paper  upon  the  production  of  protein  feeds  upon 
the  farm,  including  a  ju;mber  of  rations  for  dairy  cows,  is  appended. 

Comparison  of  an  e.vclusive  corn  meal  ration -wilh  a  balanced  ration  of  mixed  grains 
(pp.  121-126). — Corn  meal  and  a  mixture  of  corn  meal,  wheat  bran,  and  gluten  meal 
(5:3:2)  fed  in  equal  quantities  were  compared  with  6  cows.  For  the  most  part  the 
rations  were  fed  alternately  by  lactation  periods.  The  results  in  all  cases  were  con- 
sidered in  favor  of  the  mixed  grain  ration,  not  only  as  regards  production  and  profit, 
but  in  some  instances  as  regards  the  health  of  the  cow. 

Mired  grain  rations  of  different  degrees  of  richness  in  protein  (pj).  126-135). — Fourteen 
cows  which  had  received  uniform  treatment  for  some  time  were  divided  into  2 
equal  lots  and  fed  experimentally  for  about  one  year,  during  which  time  the  nutri- 
tive ratio  for  one  lot  was  gradually  increased  to  1: 7.9  and  that  for  the  other  lot  was 
decreased  to  1:5.2.  The  results,  which  are  given  in  full  in  tabular  form,  seem  to 
indicate  that  under  Maryland  conditions  a  ration  having  a  luitritive  ratio  between 
1:6.9  and  1:7.9  is  the  most  economical  for  milk  production.  Tlie  subject  is  to  be 
investigated  further  in  connection  with  the  study  of  the  different  sources  of  protein. 

The  neiv  com  product  as  rougliage  for  cons  (pp..  136-142). — Six  cows  were  fed  soil- 
ing corn  for  2  weeks  and  the  new  corn  product  for  the  2  weeks  following.  During 
the  second  period  the  total  yield  of  milk  was  increased  28  lbs.  and  the  yield  of  butter 
17.2  lbs.,  the  amount  of  grain  consumed,  however,  being  29  lbs.  greater.  The  new 
corn  product  was  also  compared  with  mixed  hay  and  shredded  corn  fodder  in  an 
experiment  lasting  4  months  in  which  6  cows  remained  for  the  whole  period.  The 
new  corn  product  was  fed  during  the  first  and  third  months  of  the  experiment,  hay 
during  the  second  month,  and  corn  fodder  during  the  fourth  month,  the  results 
showing  a  maximum  yield  of  butter  with  a  minimum  consumption  of  grain  feed  when 
the  new  corn  product  was  used.  The  yield  of  miHi,  however,  was  not  so  large  as  on 
mixed  hay. 

Test  of  sugar  feed  ration  (pp.  142-146). — A  test  was  made  of  a  proprietary  feeding 
stuff  reported  as  made  up  of  ground  fodder,  grain,  and  beet  molasses,  and  showing 
the  following  composition:  Water  11.80,  protein  16.97,  fat  1.87,  nitrogen-free  extract 
51.25,  crude  fiber  12.34,  and  ash  5.77  per  cent.  Seven  cows  were  used  in  the  test,  4 
Vjeing  fed  exclusively  on  the  sugar  feed  for  16  days,  and  3  on  a  grain  and  grass  ration. 
The  rations  were  then  reversed  and  the  feeding  continued  for  a  second  period.  The 
sugar  feed  was  not  eaten  very  readily  by  some  of  the  cows.  Those  that  did,  how- 
ever, shoAved  an  increase  in  the  yield  of  milk  in  changing  to  this  ration  and  a  decrease 
when  it  was  discontinued,  indicating,  according  to  the  author,  that  this  feed  has 
considerable  value  as  a  food  for  cows  and  is  capable  of  serving  as  a  complete  ration. 

Experiments  on  the  feeding  of  dairy  cows,  L.  Geandeau  {Jour.  Agr.  Prat.,  n. 
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«'(•.,  4  {190J),  Xit.  4-:,  pp.  6SS-G33). — Experiments  fondneted  by  L.  Nicolas  are 
reported  and  discnssed.  Two  rations  were  compared  with  2  lots  of  10  cows  each, 
the  experiment  lasting  2  months.  Ration  1  was  composed  of  beets,  oil  cakes,  bran, 
hay,  and  oat  straw;  contained  1.030  kg.  of  protein,  6.222  of  carbohydrates,  and  0.361 
of  fat:  and  had  a  nutritive  ratio  of  1:  8.57.  Ration  2  was  composed  of  molasses,  bran 
and  mi.ldlings,  beets,  chaff,  and  oat  straw;  contained  0.592  kg.  of  protein,  5.139  of 
carbohydrates,  and  0.158  of  fat;  and  had  a  nutritive  ratio  of  1: 11.89.  xl  record  was 
ke{)t  of  the  live  weight  of  the  cows,  the  yield  of  milk,  and  the  fat  content  of  the 
milk  during  every  tenth  day  of  the  experiment.  The  results  showed  a  diminution 
in  li\i'  weight  and  in  milk  i)roduction  on  the  molasses  ration  as  compared  with  the 
ordinary  ration.  The  author,  however,  attributes  the  results  not  to  the  molasses, 
but  to  its  substitution  in  too  small  quantities  for  concentrated  feeds. 

Feeding-  beet  pulp  and  sugar  beets  to  cows,  B.  C.  Buffum  and  C.  J.  Griffith 
(  OjIii-ikIo  Std.  }h(I.  73,  pi>.  ll-^.'4). — A  ]-ati<in  containing  24  lbs.  of  Ijeet  pulp  was  com- 
pared with  one  containing  12  lbs.  of  sugar  beets.  The  rations  in  other  respects  were 
alike  and  had  the  same  nutritive  ratio.  The  experiment  included  4  cows  for  11 
weeks,  1  cow  for  4  weeks,  and  5  cows  for  3  weeks.  Detailed  data  are  presented  in 
tables,  and  notes  are  given  on  the  different  cows.  The  results  for  the  5  cows  longest 
in  the  experiment  showed  an  average  weekly  gain  in  live  weight  of  6.2  lbs.  and  an 
average  weekly  yield  of  131.1  lbs.  of  milk  and  6.76  lbs.  of  butter  when  fed  pulp,  and 
an  average  weekly  gain  in  live  weight  of  0.2  lb.  and  an  average  weekly  yield  of  127.4 
lbs.  of  milk  and  6.90  lbs.  of  butter  when  fed  beets.  The  profit  from  feeding  pulp  at 
$1  per  ton  was  over  3  times  as  much  as  the  profit  from  feeding  beets  at  S4  per  ton. 
With  butter  at  20  cts.  pei  pound  the  feeding  value  of  pulp  is  estimated  at  $2.61  per 
ton  and  that  of  beets  at  $5.06  per  ton. 

Demonstration  experiments  on  the  feeding  of  dairy  cows  conducted  at  the 
expense  and  under  the  supervision  of  the  govfernment  during  the  winter 
of  1901-2  {Bui.  Agr.  {BrnsseW],  18  [1902),  No  6,  pp.  880-972).— Det^LWed.  data  are 
given  for  a  large  number  of  feeding  experiments  carried  out  in  the  different  provinces 
of  Belgium,  with  a  view  to  improving  the  rations  in  ordinary  use.  In  each  instance 
the  ordinarj^  and  modified  rations  and  the  yield  of  milk  and  butter  and  other  data 
are  given,  together  with  comments  and  conclusions. 

Influence  of  kola  feeding  stuff  upon  milch  cows,  O.  Hagemanx,  J.  Hith,  and 
E.  H.  Stein  {Lwidir.  Jalirh.,  31.  {190..'),  Xo.  4,  pp-  5i£»-5„^7).— The  influence  of  this 
feeding  stuff  upon  milk  secretion  was  tested  with  one  cow  during  2  periods  of  1 
month  each  and  the  digestibility  of  the  material  was  determined.  A  slightly  favor- 
able action  upon  milk  secretion  was  considered  as  shown  by  the  results. 

Milking  sheds,  R.  Crowe  {Jour.  Dept.  Agr.  Victoria,  1  {1902),  No.  6,  pp.  574,  575, 
ph.  5). — An  illustrated  description  of  the  type  of  milking  sheds  extensively'used  in 
Victoria. 

Investigations  on  the  micro-organisms  in  the  air  of  stables,  in  freshly 
drawn  milk,  and  in  the  mamnmry  gland,  C.  Barthel  {Rev.  Gen.  Laii,  1  {1902), 
Nos.  22,  ))]>.  505-516;  23,  pp.  529-542). — The  investigations  here  reported  were  made 
at  different  times  from  1899  to  1902,  and  included  determinations  of  the  number  of 
micro-organisms  and  studies  of  the  different  kinds.  Cultures  made  from  the  udders 
of  14  cows  showed  the  presence  of  micro-organisms  in  every  instance.  As,  however, 
control  cultures  from  other  tissues  gave  similar  results  and  as  the  experiments  were 
not  carried  on  under  entirely  favorable  aseptic  conditions,  the  author  was  unable  to 
decide  whether  or  not  micro-organisms  are  normally  present  in  the  healthy  udder. 
The  work  was  directed  mainly  toward  determining  the  species  present.  The  general 
conclusion  is  drawn  that  the  micro-organisms  found  in  the  air  of  stables,  in  freshly 
drawn  milk,  and  in  the  udder  of  the  cow  are  only  the  species  commonly  found  in  the 
air  and  have  in  general  no  action  on  milk,  and  that  they  are  therefore  very  pr()l)ably 
without  practical  interest  in  dairying. 
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A  new  micrococcus  isolated  from  straw,  causing  ropy  milk,  J.  Hohl  {Rev. 
Gm.  Jjtlt,  1  {190J),  Xo.  2^^,  pp.  .516-5JJ). — The  author  reports  a  ntudy  of  the  biology 
of  a  micTOcofCus  to  which  the  name  Karphococcus  pituUoparus  is  given.  The  organ- 
ism was  isolated  from  the  interior  of  a  bale  of  straw  from  France,  and  was  capable 
of  causing  ropiness  in  both  sterilized  and  unsterilized  milk. 

Creaming'  of  milk  during  its  sale,  W.  Frear  and  M.  H.  Pingree  {Jour.  Amer. 
Chem.  Soc,  24  {1902),  No.  11,  pp.  1136-1138). — A  deep  can  containing  2  gal.  of  milk 
was  set  in  cold  water  and  pint  samples  of  milk  were  taken  by  means  of  a  dipper  at 
irregular  intervals  during  a  i)eriod  of  about  8  hours  and  examined  for  fat  content  and 
specific  gravity.  Seven  samples  were  thus  examined.  "The  results  show  very 
clearly  that  customers  buying  the  second  to  sixth  portions  of  milk,  inclusive,  would 
receive  much  more  than  their  share  of  the  fat,  and  the  last  comers  a  greatly 
impoverished  milk,  when  the  conditions  of  sale  resemble  those  of  this  experiment." 

The  ripening  of  cream,  M.  Henseval  {Rev.  Gm.  Lait,  2  {1902),  No.  l,pp.  1-8). — 
Methods  are  described,  pratical  suggestions  are  given,  and  the  advantages  of  pas- 
teurizing cream  and  ripening  with  pure  cultures  are  pointed  out. 

Chemical  analyses  and  physical  constants  of  milk,  M.  G.  Quesneville  {Abs. 
in  Ret.  Gin.  Lidl,  2  {J902),  Xo.  2,  pp.  34-37). 

The  specific  gravity  and  water  content  of  milk  serum,  J.  Nisius  {Milch  Ztg., 
31  {1902),  Xo.  27,  pp.  417-41'>)- — Formulas  are  given  for  these  calculations. 

Action  of  lactic  acid  solutions  upon  copper,  with  especial  reference  to  the 
manufacture  of  sour-milk  cheese,  M.  Siegfeld  {Mikli  Ztg.,  31  {1902),  No. 
26,  pp.  401-403) . — Determinations  were  ma^e  of  the  copper  and  tin  dissolved  by  a  1 
per  cent  solution  of  lactic  acid  and  by  whey  having  practically  the  same  acidity.  In 
24  hours  the  whey,  at  35  to  40°  C,  dissolved  2.7  mg.  from  a  copper  plate  having  a 
surface  of  about  100  square  centimeters.  The  author  discusses  the  poisonous  proper- 
ties of  copper,  and  concludes  from  the  results  of  his  experiments  that  there  need  be 
no  fear  of  poisoning  from  the  use  of  copper  kettles  in  the  manufacture  of  sour-milk 
cheese. 

Concerning  the  heating  of  milk  with  special  reference  to  dairies,  A. 
T.IADEX,  F.  KosKE,  and  M.  Hertel  {Arb.  K.  Gemndheitsainte,  IS  {1901),  No.  2,  pp. 
219-354,  pis.  3,  figs.  19) . — Extended  laboratory  experiments  are  here  reported, 
and  a  bibliography  is  appended.  It  was  found  that  the  momentary  heating  of 
milk  to  98°  C.  was  not  always  sufficient  to  kill  the  tubercle  bacillus.  The  quality 
of  the  milk,  however,  was  considered  as  having  considerable"  influence  in  the 
experiments.  With  the  new  forms  of  apparatus  for  heating  milk,  and  under  dairy 
conditions,  it  is  considered  that  continuous  heating  to  90°  is  sufficient  to  render 
disease-producing  germs  harmless,  and  that  with  a  rapid  heating  of  the  milk  to  that 
temperature  under  thorough  agitation,  followed  by  [)rompt  cooling  to  a  low  tem- 
perature, the  chemical  and  physical  properties  of  the  milk  undergo  practically  no 
change. 

Bitter  milk  and  cheese,  F.  C.  Harrison  {Rev.  Gen.  Lait,  1  {1902),  Nos.  20,  pp. 
467-469;  21,  pp.  485-499). — During  the  latter  part  of  1901  the  author  investigated  the 
cause  of  a  bitter  flavor  in  milk  and  cheese,  the  trouble  being  met  with  in  cheese  fac- 
tories in  Ontario.  A  yeast  was  isolated  from  samples  of  bitter  curd  which  was  capable 
of  producing  a  bitter  flavor  when  added  to  sterile  milk.  From  milk  inoculated  with 
this  yeast  bitter  cheese  was  made  in  a  number  of  experiments.  The  yeast,  to  which 
the  name  Torula  amara  is  given,  was  found  in  the  milk  from  nearly  every  farm  sup- 
plying one  of  the  cheese  factories.  A  study  of  the  biology  of  the  yeast  is  reported 
in  detail,  and  the  literature  relating  to  the  subject  is  reviewed,  a  bibliography  being 
appended.  The  yeast  was  not  found  in  milk  drawn  into  sterile  dishes  nor  in  the  air 
of  the  stables  but  was  found  regularly  in  mixed  milk,  cheese,  whey,  and  can  wash- 
ings. It  was  also  found  on  the  leaves  of  certain  species  of  maple.  The  yeast  was 
not  destroyed  in  cans  by  washing  with  water  at  about  200°F.,  according  to  the  usual 
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farm  practice.  It  grew  well  in  whey  in  the  presence  of  1  per  cent  of  acid,  and  acted 
energetically  on  lactose.  Butter  made  from  cream  which  had  been  sterilized  or  pas- 
teurized and  inoculated  with  the  yeast  was  very  inferior  in  quality,  having,  in  the 
case  of  pasteurized  cream,  a  pronounced  bitter,  disagreeable  taste.  The  results  of  a 
bacteriological  examination  of  the  air  of  the  stables,  the  first  milk,  the  mixed  milk, 
and  the  washings  of  milk  cans  at  96  dairies  are  presented  in  tabular  form. 

Curing  of  Cheddar  cheese  with  especial  reference  to  cold  curing,  S.  M. 
Babcock  and  H.  L.  Russell  {Wisconsin  Sta.  Bui.  94,  pp-  44,  figs.  10). — Changes 
occurring  in  cheese  during  ripening  and  theories  regarding  the  cause  of  these  changes 
are  briefly  stated;  various  methods  of  curing  which  have  been  employed  in  this 
country  are  described,  special  attention  being  given  to  methods  involving  the  control 
of  temperature,  such  as  the  use  of  subearth  ducts;  5  series  of  experiments  in  curing 
cheese  at  low  temperatures  are  reported;  and  the  advisability  of  cooperative  curing 
rooms  is  discussed. 

An  account  of  the  greater  part  of  the  experimental  work  reported  in  this  bulletin 
was  given  in  the  last  report  of  the  station  (E.  S.  R.,  13,  p.  988).  Additional  data, 
however,  are  given  on  series  3  and  4  of  the  experiments  not  previously  completed, 
and  a  fifth  series,  in  which  cheeses  were  made  with  6  and  9  oz.  of  rennet  per  1,000 
lbs.  of  milk  and  cured  at  temperatures  of  33,  40,  and  60°  F. ,  is  reported.  The 
results  of  the  experiments  are  discussed  at  greater  length  than  in  the  previous 
article,  the  advantages  and  disadvantages  of  cold  curing  being  considered  from  a 
commercial  standpoint. 

The  authors  consider  that  the  cheese  cured  at  temperatures  of  from  33  to  50°  was 
superior  in  flavor,  commercial  value,  keeping  qualities,  and  in  other  respects,  to  the 
cheese  cured  at  60°,  and  that  the  losses  due  to  mold  and  shrinkage  were  much  less. 

"While  the  cold-cured  cheese  is  exceptionally  mild  in  flavor,  even  when  a  year 
or  more  old,  it  is  possible  to  subsequently  develop  almost  any  degree  of  flavor 
desired  by  exposing  the  cheese  to  higher  temperatures  (60°  F. )  for  varying  periods 
of  time  after  they  have  been  thoroughly  broken  down  under  cold  curing  conditions. 
The  danger  of  developing  abnormal  or  undesirable  flavors  is  much  less  in  this  sub- 
sequent treatment  than  it  is  where  the  green  cheese  is  held  for  a  period  at  high 
temperatures. 

"In  cold-cured  cheese  it  is  permissible  to  use  much  larger  amounts  of  rennet  than 
can  be  safely  used  in  cheese  cured  at  60°  F.  or  above.  This  increase  in  rennet 
hastens  the  course  of  the  ripening  and  has  a  tendency  to  make  the  cheese  more  open 
in  body,  but  even  with  two  or  three  times  the  normal  amount  of  rennet  the  flavor 
of  cold-cured  cheese  is  still  clean  and  mild  and  the  texture  smooth  and  silky.  .  .  . 

"[Cold  curing  of  cheese]  can  not  well  be  applied  to  the  handling  of  the  product 
of  a  single  factory  as  it  entails  the  use  of  refrigeration  (natural  or  mechanical) 
to  secure  the  desired  temperatures.  If,  however,  cooperate  effort  is  secured  between 
a  number  of  contiguous  factories,  or  a  system  of  factories  under  syndicate  control, 
the  cost  of  constructing  a  properly  insulated  and  equipped  cold-curing  station  will 
be  no  more  than  must  be  expended  in  building  proper  curing  rooms  in  a  dozen 
to  twenty  factories.  Where  a  consolidated  curing  station  is  erected,  the  making 
factories  may  be  of  simplest  construction  and  do  not  need  any  provision  for  curing 
the  cheese,  as  the  product  should  be  shipped  every  few  days  to  the  central  curing 
station.  There  are  numerous  other  evident  advantages  that  will  accrue  from  this 
method  of  handhng  cheese,  all  of  which  will  tend  to  lower  the  cost  of  the  product, 
such  as  the  lessened  expenses  of  buying,  of  transportation,  etc.,  while  at  the  same 
time  the  product  is  of  better  quality,  more  uniform,  and  of  much  better  keeping 
quality." 
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The  practice  of  veterinary  surgery.  I,  Operative  teclinique,  J.  A.  W. 
Dollar  {New  York:  Wm.  Ji.  Jenkins,  1902,  pp.  269,  figs.  272).— The  present  volume 
is  the  first  of  a  series  of  3  intended  to  cover  the  whole  field  of  veterinary  surgery. 
The  subjects  treated  in  this  volume  are  those  which  relate  to  operative  technique, 
and  special  mention  may  be  made  of  the  following:  General  discussion  of  operations; 
means  of  throwing  and  securing  animals  for  operations;  anaesthesia;  antisepsis; 
division  of  tissues;  the  use  of  setons;  cauterization;  methods  of  uniting  wounds; 
scarification;  transfusion;  methods  of  preventing  hemorrhage;  injection  of  medicine 
into  the  blood,  subcutaneous  tissue,  trachea,  (esophagus,  larynx,  and  parenchyma 
of  organs;  bandaging  and  dressing;  massage  and  castration.  The  volume  is  based 
on  the  author's  personal  experience  and  on  modern  operative  technique,  especially 
as  developed  by  the  leading  German  and  Italian  veterinarians. 

Operative  veterinary  surgery,  G.  Fleming}  {Xeio  York:  Wm.  R.  Jenkins,  1902, 
Vol.  II,  pp.  XXVII T  4ol,  figs.  345). — In  this  part  of  the  author's  work  on  operative 
veterinary  surgery  especial  attention  is  given  to  a  discussion  of  methods  of  securing 
animals  for  operation,  the  employment  of  an;esthetics,  elementary  operative  veter- 
inary surgery,  general  operations,  operations  on  the  digestive  apparatus,  abdominal, 
respiratory  apparatus,  thoracic  cavity,  larynx,  trachea,  urinary  apparatus,  generative 
apparatus,  eye,  ear,  and  foot. 

Animal  castration,  A.  Liavtard  [Neu-  York:  ]Ym.  R.  Jenkins,  1902,  9.  ed.,  pp. 
165,  figs.  45). — In  this  edition  of  the  author's  handbook  on  castration  of  domesticated 
animals  the  results  of  recent  veterinary  practice  and  experimentation  along  these 
lines  has  been  thoroughly  incorporated.  The  volume,  as  before,  contains  a  detailed 
discussion  of  the  castration  of  Cryptochids  by  the  various  methods  which  have  been 
devised,  methods  of  castrating  the  various  species  of  domesticated  mammals  and 
birds  of  both  sexes,  and  the  complications  which  may  follow  upon  these  operations. 

American  horse,  cattle,  and  sheep  doctor,  R.  ]\IcClure  {Chicago and Neiv  York: 
The  Ilenneherry  Co.,  1901,  pp.  4I0,  figs.  4-j). — This  volume  contains  a  brief  discussion 
of  the  diseases  of  horses,  cattle,  and  sheep.  The  diseases  are  arranged  alphabetically 
under  the  head  of  these  different  animals.  The  various  medicines  which  are  in  use 
in  veterinary  practice  are  also  arranged  in  an  alphabetical  manner,  and  brief  notes 
are  given  on  the  properties  and  use  of  these  methods.  A  number  of  formulas  are 
given  for  preparing  remedies  for  specific  purposes,  and  a  brief  statement  is  presented 
of  the  comparative  doses  of  medicine  for  different  animals. 

The  veterinary  compendium,  W.  E.  Yax  Ame  {Ft.  Wayne,  Ind.:  The  Live  Stock 
Proprietary  Remedy  Co.,  1902,  pp.  160). — Brief  popular  descriptions  of  the  common 
diseases  of  the  various  domesticated  animals. 

A  manual  of  bacteriology,  clinical  and  applied,  R.  T.  Hewlett  {Philadelphia: 
P.  Blacki.Mo)i' s  Son  &  Co.,  1902,  2.  ed.,  pp.  523,  pis.  20,  figs.  64).— In  this  new  edition 
of  the  office  work  on  bacteriology,  several  sections  have  been  rewritten  and  an 
attempt  has  been  made  to  bring  the  whole  subject  matter  up  to  date  as  nearly  as 
possible.  Special  attention  is  given  to  a  discussion  of  those  portions  of  bacteriol- 
ogy which  are  of  particular  interest  in  medicine  and  hygiene.  As  a  rule,  diseases 
which  are  strictly  confined  to  the  lower  animals  are  not  discussed.  The  following 
subjects  may  be  mentioned  among  those  which  are  treated  in  the  volume:  Nature, 
structure,  and  functions  of  bacteria;  methods  of  cultivating  bacteria;  preparation 
of  tissues;  methods  of  studying  bacterial  diseases;  antisera  and  antitoxins;  anthrax; 
acid-fast  bacteria,  including  the  organisms  of  tuberculosis,  glanders,  etc.;  tetanus; 
malignant  edema;  blackleg;  pathogenic  protozoa;  antiseptics  and  disinfectants;  and 
various  other  diseases  which  are  confined  to  man. 
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Cellular  toxins  or  tlie  chemical  factors  in  the  causation  of  disease,  V.  C. 
Vaughan  and  F.  G.  Now  {Philadelphia  and  Neir  York:  Lea  Brotliers  d:  Co.,  1902,  4. 
ed.,  pp.  495,  pi-  l,.fig^-  ^)- — The  present  volume  in  its  enlarged  and  revised  form  con- 
tains an  elaborate  review  of  the  factors  which  are  concerned  in  the  production  of 
diseases  and  a  critical  discussion  of  the  experimental  work  which  has  led  to  the  for- 
mulation of  modern  theories  of  disease.  Special  mention  may  be  made  of  the 
following  subjects  which  are  treated  in  the  volume:  A  general  account  of  the  etiology 
of  bacterial  diseases;  the  classification  and  definition  of  chemical  products  of  bacteria, 
including  ptomaines,  bacterial  proteids,  bacterial  cellular  proteids,  and  toxins;  a 
historical  sketch  of  bacterial  poisons;  detailed  discussions  of  the  bacterial  poisons  of 
various  infectious  diseases,  including  anthrax,  Asiatic  cholera,  tetanus,  diphtheria, 
tuberculosis,  hog  cholera,  rabbit  septicemia,  malignant  edema,  glanders,  etc.; 
germicidal  properties  of  blood  serum,  including  alexins  and  nucleins,  specific  pre- 
cipitins, lysins,  and  agglutinins;  the  theories  of  immunity;  and  the  chemistry  and 
physiological  action  of  i»tomaines  and  leucomaines. 

Protargol  in  veterinary  surgery,  W.  E.  A.  "Wymax  {Jour.  Comp.  Med.  and  Vet. 
Arch.,  23  {1902),  No.  5,  pp.  269-273). — This  remedy  has  been  extensively  used  by  the 
author  with  good  results  in  the  treatment  of  a  number  of  diseases,  including  glos- 
sitis, osteomyelitis,  poll  evil,  fistula,  mastitis,  and  wounds. 

Lysol  in  agriculture  {El  lisol  en  agricultura.  Barcelona:  Mora  &  Co.  11900],  pp). 
64,  jigs.  39). — In  this  pamphlet  a  general  account  is  given  of  the  methods  of  apply- 
ing lysol  as  an  antiseptic  remedy  in  the  treatment  of  animal  diseases,  and  in  the 
treatment  of  various  insect  pests  of  field  crops,  fruits,  and  garden  vegetables. 

Intravenous  injections  of  corrosive  sublimate  in  the  treatment  of  infectious 
diseases,  A.  Deoive  {Ann.  Med.  Vet.,  .51  {1902),  No.  l.pp.  25-33,  figs.  4)- — A  brief  re- 
view is  given  of  the  literature  relating  to  experiments  in  making  intravenous  injections 
of  corrosive  sublimate  in  the  treatment  of  foot-and-mouth  disease,  swine  erysii^elas, 
contagious  coryza,  glanders,  septicemia,  anthrax,  erysipelas,  and  syphilis.  The 
author  believes  that  experiments  thus  far  conducted  with  this  substance  indicate 
that  it  exercises  an  active  therapeutic  effect  in  infection  by  a  number  of  contagious 
diseases. 

The  disinfection  of  stalls  and  railroad  stock  cars  by  means  of  glycoformal 
with  liingner's  disinfection  apparatus,  Roder  {Berlin.  Thierdrztl.  WchmeJir.,  1901, 
AVs'.  ol,  pp.  777-781;  n2,  pp.  789-794,  figx-  3). — A  critical  discussion  of  the  literature  on 
this  subject  is  given  in  connection  with  a  bil)liography.  Lingner's  disinfection  appa- 
ratus consists  of  a  circular  copper  kettle  containing  Ij  liters  of  hot  water,  the  water 
being  maintained  at  the  boiling  point  by  an  alcohol  flame  underneath.  In  an  iron 
receptacle,  which  is  placed  inside  of  the  ring-shaped  kettle  containing  the  hot  water, 
2  kg.  cf  glycoformal  is  poured.  The  fumes  of  this  substance  are  driven  off  by  means 
of  heat.  The  author's  experiments  were  made  on  the  bacilli  of  anthrax  and  glanders 
and  on  the  virus  of  the  foot-and-mouth  disease,  as  well  as  on  fowl  cholera.  As  a  result 
of  the  author's  extensive  experiments  it  is  concluded  that  disinfection  of  stalls  and  rail- 
road cars  by  means  of  glycoformal  with  the  use  of  Lingner's  apparatus  is  exceedingly 
effective,  easily  practiced,  safe,  and  not  expensive.  The  stalls  and  cars  need  not  be 
out  of  use  more  than  5  or  6  hours,  since  in  this  length  of  time  the  pathogenic  organisms 
are  certainly  destroyed,  and  the  stalls  or  cars  may  be  readily  prepared  for  receiving 
animals  after  being  ventilated. 

State  and  Territorial  laws  relating  to  contagious  and  infectious  diseases 
of  animals,  1901  {U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  43,  p.  72).— 
This  Ijulletin  contains  copies  of  the  various  State  and  Territorial  laws  relating  to 
infectious  diseases  of  animals  which  were  enacted  during  the  year  1901.  The  vari- 
ous laws  are  arranged  alphabetically  under  the  names  of  the  respective  States  and 
Territories. 
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Report  on  the  veterinary  service  in  the  Kingdom  of  Saxony  for  the  year 

1901  {Ber.  Veterinurw.  Konigr.  Sachsen,  4'^  [1901),  p.  253). — This  annual  report  con- 
tains an  account  of  the  personnel  of  the  veterinary  connnission  of  Saxony,  together 
with  short  reports  from  a  large  number  of  district  veterinarians,  notes  on  inspection 
of  animals  before  and  after  slaughter,  and  governmental  insurance  of  food  animals.  A 
description  is  also  given  of  the  curriculum  and  work  done  at  the  Veterinary  High 
School  of  Saxony.  The  reports  of  the  various  district  veterinarians  are  summarized 
by  Siedamgrotzky.  Indemnities  were  paid  for  losses  from  glanders,  anthrax,  black- 
leg, foot-and-mouth  disease,  and  cerebro-spinal  meningitis.  Special  notes  are  given 
on  the  prevalence  of  anthrax,  blackleg,  rabies,  glanders,  foot-and-mouth  disease, 
pneumonia,  mange  of  horses,  sheep  scab,  swine  erysipelas,  swine  plague,  fowl  cholera, 
and  tuberculosis.  INIany  of  the  cases  of  these  various  diseases  presented  peculiar 
symptoms  of  post-mortem  conditions,  and  these  peculiarities  are  especially  men- 
tioned in  the  report.  Notes  are  also  given  on  the  use  of  potassium  iodid  in  treating 
milk  fever,  silver  preparations  in  treating  petechial  fever  of  horses,  and  various  other 
diugs  in  the  treatment  of  different  diseases. 

Annual  reports  of  proceedings  under  the  diseases  of  animals  acts,  the 
markets  and  fairs  (weighing  of  cattle)  acts,  etc.,  for  the  year  1901,  A.  C. 
Cope  and  J.  T.  Tesnaxt  {London:  Bd.  Agi:,  1902,  }jp.  82,  pis.  4). — An  extensive  out- 
l)reak  of  hog  cholera  occurred  in  different  parts  of  England  during  the  year  1901. 
The  number  of  cases  definitely  identified  by  the  Board  of  Agriculture  was  3,140. 
Many  theories  were  held  by  different  stock  owners  as  to  the  etiology  of  this  outbreak. 
ItAvas  suspected  that  foreign  feeding  stuffs  or  the  swill  from  hotels  had  produced  the 
disease  in  certain  instances.  These  hypotheses,  however,  were  shown  to  be 
unfounded.  The  hog  cholera  was  thought  by  some  to  be  the  same  as  typhoid  fever 
in  man,  but  inoculation  experiments  showed  definitely  that  such  was  not  the  case. 
An  extensive  outbreak  of  foot-and-mouth  disease  occurred  in  1900,  but  was  finally 
eradicated  in  April,  1901.  The  most  stringent  measures  were  taken,  including  the 
slaughter  and  destruction  of  all  affected  animals  and  strict  isolation  of  animals  which 
had  been  exposed.  It  is  believed,  therefore,  that  this  disease  can  be  controlled  bv 
vigorous  sanitary  measures. 

It  is  stated  that  the  general  condition  of  horses  imported  from  the  United  States 
and  elsewhere  during  the  year  was  very  good.  Cases  of  glanders  and  other  danger- 
ous infectious  diseases  among  imported  horses  were  exceedingly  rare.  Glanders  is 
on  the  increase  among  horses  in  England.  The  number  of  infected  stables  is  increas- 
ing with  considerable  rapidity  and  tlie  authors  believe  that  the  law  relating  to 
glanders  will  require  some  alteration  before  it  will  be  possible  to  check  or  eradicate" 
this  disease. 

Rabies,  although  practically  exterminated  in  England,  is  occasionally  detected. 
Large  numbers  of  supposed  cases  are  reported  to  the  Board  of  Agriculture,  but  nearly 
all  tif  them  prove  t  >  be  cases  of  some  other  disease.  One  ca.se  of  rabies  was  discov- 
ered in  a  cow,  and  it  ajtpearsfrom  this  fact  that  ral)ies  must  exist  in  one  or  more  dogs 
in  the  locality  where  the  cow  was  found.  Details  are  given  on  the  treatment  and 
sanitary  measures  adopted  in  outbreaks  of  foot-and-mouth  disease,  hog  cholera, 
rabies,  anthrax,  and  sheep  scab.  The  prevalence  of  sheep  scab  is  gradually  becom- 
ing less  and  the  area  of  distribution  is  being  restricted. 

Human  and  bovine  tuberculosis,  R.  Koch  and  J.  W.  ScHtJTz  {Arch.  117.?.?.  ?«. 
Prakt.  Thierh.,  28  {1902),  No.  1-2,  pp.  167-196).— This  article  is  a  report  made  by 
the  authors  to  the  Minister  for  Agriculture,  Public  Domains,  and  Forests  on  July  1, 
1901.  A  detailed  account  is  given  of  numerous  experiments  conducted  for  the  pur- 
pose of  comparing  the  virulence  of  human  and  bovine  tubercle  bacilli  for  calves, 
sheep,  and  pigs.  The  introduction  of  the  tubercle  bat'iili  into  the  experimental 
animals  was  effected  in  5  way.s — by  feeding,  subcutaneous  injection,  intra-abdominal 
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injection,  intravenous  injection,  and  l)y  inhalation.  The  I'esults  of  the  experiments 
on  calves  showed  that  cattle  wer»»Jiot  susceptible  to  the  bacillus  of  human  tuber- 
culosis, while  the  bacillus  of  bovine  tuberculosis  possessed  a  very  great  virulence  for 
these  animals.  It  is  recommended  that  for  a  quick  determination  of  the  origin  of 
tubercle  bacilli  a  hypodermic  injection  be  made  in  calves.  After  such  injection 
infection  takes  place  rapidly  if  the  tubercle  bacilli  are  of  bovine  origin,  while  such 
infection  does  not  occur  if  bacilli  of  human  origin  are  used.  The  results  obtained 
from  experiments  on  sheep  and  hogs  were  similar.  Experiments  in  feeding  and 
subcutaneous,  intraperitoneal,  and  intravenous  injections  of  tubercle  l)acilliof  human 
origin  showed  that  the  hog  is  not  susceptible  to  these  organisms,  while  the  bacilli  of 
bovine  origin  were  exceedingly  virulent  for  hogs.  Similar  results  were  obtained  on 
sheep.  The  tubercle  bacilli  of  human  origin  in  many  instances  retained  their  viru- 
lence for  a  long  time  at  the  point  of  inoculation,  but  did  not  show  a  tendency  to  dis- 
tribute themselves  from  this  point  and  produce  a  general  infection  in  the  inoculated 
animal. 

The  comparative  virulence  for  animals  of  tubercle  bacilli  of  bovine  and 
human  orig'in,  A.  De  Jong  (.1///(.  Med.  TV/.,  51  {1902),  Xus.  4,  pp-  lSl-190;  5,  pp. 
251-259). — The  exiaeriments,  the  results  of  which  are  published  in  this  paper,  are 
said  to  have  been  made  previous  to  Koch's  address  at  the  British  Congress.  In  gen- 
eral the  results  obtained  by  the  author  are  contradictory  to  those  of  Koch.  In 
making  inoculations  with  tubercle  bacilli,  the  intravenous  method  was  usually 
chosen,  since  that  is  considered  the  most  rapid  and  certain  method  of  producing  an 
infection.  The  author's  conclusions  may  be  stated  as  follows:  The  tubercle  bacilli 
of  human  origin  are  capable  of  producing  tuberculosis  in  cattle  and  also  in  other 
domesticated  animals,  such  as  sheei"),  goats,  dogs,  etc.  Tuberculous  infection  pro- 
duceil  in  animals  by  tubercle  bacilli  of  human  origin  is  usually  less  serious  than  that 
j)roduced  by  bacilli  of  bovine  origin.  It  is  admitted,  therefore,  that  the  bacilli  of 
bovine  origin  are  more  virulent  than  those  of  human  origin.  The  author  believes 
that  man  must  be  considered  as  a  factor  of  as  much  importance  in  the  tuberculous 
infection  of  cattle  as  are  cattle  in  infection  of  man  by  tuberculosis.  It  is  urged, 
therefore,  that  the  tuberculosis  of  cattle  deserves  more  attention  from  the  standpoint 
of  human  sanitation  than  has  previously  been  accorded  it. 

A  discussion  of  the  relation  between  human  and  bovine  tuberculosis,  with 
special  reference  to  primary  infection  in  children  through  the  alimentary 
tract,  A.  D.  Black adek  [Boston  Med.  ((iid  Stirg.  Jour.,  145  (1901),  pp.  665-671). — 
A  review'  is  given  of  the  work  on  tuberculosis  which  laid  the  foundation  for  the 
general  belief  that  the  milk  and  meat  of  tuberculous  animals  are  dangerous  to  man. 
The  author  presents  evidence  for  the  belief  that  a  species  of  bacterial  organism  like 
the  tubercle  bacillus  may  gradually  undergo  changes  in  morphology  and  virulence 
by  a  continued  sojourn  in  the  body  of  a  different  species  from  that  in  which  it  origi- 
nated. He  states  that  "much  clinical  and  bacteriological  work  still  remains  to 
be  accomplished  before  the  latest  statement  of  Koch  can  be  either  accepted  or 
contradicted." 

Preliminary  communication  of  experiments  upon  the  feeding-  and  inocu- 
lating of  calves  with  human  tuberculous  material,  W.  H.  Park  {I'voc.  New  York 
Palh.  Soc,  n.  .scy.,  /  {1901),  No.  5-6,  p.  ii).— Four  calves  weighing  150  lbs.  were  tested 
with  tuberculin  and  found  to  be  free  from  tuberculosis.  The  calves  were  then  fed 
tuberculous  sputum  and  the  same  material  was  used  for  inoculating  the  calves  by 
hypodermic  injections.  The  calves  were  again  tested  after  2J  months  and  3  of  the 
4  gave  a  reaction.  An  autopsy  on  one  of  the  calves  showed  a  slight  enlargement 
of  some  of  the  lymph  nodes  but  no  tubercle  bacilli  were  present.  The  tu]:)erculin 
reaction  is  explained  by  the  author  as  due  to  the  presence  of  living  and  dead  tubercle 
bacilli  at  the  point  of  inoculation.  The  3  other  calves  are  reported  as  in  good  health 
and  gaining  in  weight. 
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Further  experiments  regarding  the  immunization  of  cattle  against  tuber- 
culosis, J.  McFadyean  {Jour.  (binp.  Path,  and  Titer.,  1>5  {1902),  No.  1,  pp.  60-71, 
li(j.  I ). — The  present  paper  contains  a  report  of  experiments  conducted  by  the  author, 
(hiring  which  an  attempt  was  made  to  demonstrate  the  effect  of  repeated  injections 
of  tubercle  bacilli  in  calves,  with  special  reference  to  the  possibility  of  an  immmiiz- 
ing  effect  of  such  injections.  Each  of  the  4  calves  received  from  7  to  11  inoculations 
of  virulent  tubercle  bacilli  at  intervals  of  different  length.  Calf  No.  1  received  1| 
cc,  2  cc,  2  cc,  5  cc,  5  cc,  on  January  11,  April  1,  November  28,  January  30,  and 
May  18,  respectively.  A  sixth  inoculation  with  5  cc.  w'as  given  on  July  31,  and  a 
seventh,  with  10  cc,  on  October  24.  The  size  of  the  doses  and  the  length  of  time 
between  the  doses  were  approximately  the  same  in  all  the  calves.  The  cultures 
which  were  used  in  making  the  inoculations  were  constantly  tested  by  inoculations 
of  guinea  pigs.     The  calves  were  inoculated  intravenously  in  all  the  experiments. 

All  4  calves  ultimately  died  of  tuberculosis.  They  resisted  the  fatal  outcome  of 
the  disease,  however,  for  an  unusually  long  time,  and  the  author  ascribes  this  strong 
resistance  to  partial  immunity  produced  by  repeated  inoculations.  Almost  without 
exception  cattle  succumb  very  rapidly  to  intravenous  injections  of  virulent  tubercle 
bacilli.  The  bacilli  used  in  these  experiments  were  not  of  human  origin,  but  w'ere 
obtained  from  a  natural  case  of  tuberculosis  in  a  dog,  and  also  by  passage  through  a 
rabbit  of  cultures  obtained  from  a  case  in  a  sheep.  Upon  making  post-mortem 
examinations  of  the  4  cases  the  absence  of  lesions  in  the  spleen  and  liver  and  the 
constancy  of  lesions  in  the  kidneys  were  observed.  During  the  period  covered  by 
the  experiments  the  animals  were  frequently  tested  with  tuberculin,  and  reacted  in 
an  irregular  and  uncertain  manner.  At  times  a  good  reaction  was  obtained,  while 
at  other  times  no  reaction  whatever  or  only  a  slight  local  reaction  without  rise  of 
temperature  developed.  As  a  rule,  during  these  tuberculin  tests  the  maximum  tem- 
perature was  reached  between  6  and  9  hours  after  injection. 

Wheezing  as  a  result  of  retropharyngeal  tuberculous  adenitis  in  cattle, 
C.  Besnoit  {Rev.  Yet.  \_Toulome^,  27  {1902),  No.  6,  pp.  365-377,  fig.  i).— Notes  are 
given  on  the  symptoms  and  development  of  this  peculiar  affection,  and  a  special 
report  is  made  on  a  case  in  a  cow  which  was- finally  subjected  to  emergency  slaugh- 
ter. During  life  the  animal  had  exhibited  symptoms  of  difficult  respiration  and  at 
times  had  been  apparently  in  danger  of  strangulation.  The  post-mortem  examina- 
tion revealed  a  generalized  tuberculosis,  with  the  development  of  a  large  tumor  in 
the  retroi^haryngeal  glands.  This  tumor  pressed  ujion  the  larynx  so  as  to  cause 
difficulty  in  breathing. 

A  proposal  of  a  newr  plan  for  controlling  tuberculosis  of  cattle  conserv- 
atively, "Columella"  {.Tour.  Coiiip.  Med.  and  Vet.  Arch.,  23  {1902) ,  No.  1,  pp. 
16-21). — In  view  of  the  great  expense  which  would  be  incurred  by  the  State  in  pay- 
ing an  indemnity  for  all  tuberculous  animals,  a  plan  is  suggested  in  this  article 
whereby  all  possible  service  may  be  secured  from  tuberculous  cattle  and  no  unneces- 
sary loss  suffered.  It  is  suggested  that  certain  persons  be  licensed  to  jjurchase  tuber- 
culous cows,  that  these  licenses  be  granted  subject  to  a  board  appointed  for  the 
purpose,  and  be  free,  but  under  certain  restrictions  exercised  by  the  board.  It  is 
recommended  that  all  tuberculous  animals  bought  or  sold  by  such  licensed  persons  be 
branded  or  marked  in  some  other  way  easily  recognizable.  The  milk  is  to  be  pas- 
teurized and  sold  as  milk  or  made  into  Iwtter.  Calves  are  to  be  removed  from  the 
cows  after  3  days  and  the  cows  especially  inspected  from  time  to  time,  and  when 
unfit  for  milk  production  may  be  brought  to  a  market  condition,  if  possible,  and  sold 
for  meat,  under  certain  restrictions.  It  is  suggested  that  this  plan  might  encourage 
farmers  to  eliminate  tuberculous  cattle  from  their  herds. 

The  X-ray  as  an  aid  to  diagnosis  of  tuberculosis  in  cattle,  J.  V.  Laddev 
{.Toar.  Comp.  Med.  and  Vet.  Arch.,  23  {1902),  No.  2,  p>P-  97-104,  figs.  4).— The  author 
tested  the  value  of  X-rays  in  the  diagnosis  of  bovine  tuberculosis  in  all  its  stages.    A 
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miniber  of  radiographs  were  taken,  8onie  of  whieh  are  reproduced  in  the  text.  It 
appears  from  the  author's  observations  that  the  presence  of  even  small  tubercles  in 
the  lungs  may  be  detected  by  the  use  of  X-rays.  The  tubercles  may  be  discovered 
in  this  way  with  considerable  certainty  as  soon  as  calcification  takes  place.  In 
advan(;ed  cases  of  tuberculosis,  in  which  the  clinical  symptoms  of  the  disease  are  not 
pronounced  and  in  which  tuberculin  fails  to  give  a  reaction,  the  use  of  X-rays  fur- 
nishes a  valuaV)le  means  for  detecting  the  tuberi'ulous  foci  in  the  lungs  or  other 
organs. 

Culture  and  biology  of  tlie  tubercle  bacillus,  H.  Menzi  {Zischr.  Ilyg.  u.  Infec- 
tionskraitk.,  39  ( 190/),  Xo.  o,  pp.  407-4J7) . — The  author  undertook  experiments  to  test 
the  validity  of  results  obtained  by  Dr.  W.  Hesse  in  cultivating  tubercle  liacillus  upon 
an  agar  medium  to  which  Heyden's  nutrient  material  was  added.  As  a  result  of 
numerous  experiments  it  was  found  that  the  Hesse  agar  is  a  good  nutrient  medium 
for  pure  cultures  of  tubercle  bacilli,  being  about  equal  to  the  blood  of  cattle.  In  the 
author's  experiments  the  virulence  of  the  tubercle  bacillus  was  retained  for  several 
months  upon  a  Hesse  agar  without  exhibiting  any  pronounced  increase  or  attenua- 
tion. With  the  use  of  this  nutrient  medium  it  was  found  possible  to  observe  an 
increase  in  the  tubercle  bacilli  in  the  sputum  in  a  few  days.  If,  however,  the  number 
of  bacilli  in  the  sputum  was  very  small,  it  proved  a  difficult  matter  to  follow  their 
development  upon  the  Hesse  agar  and  this  nutrient  medium  was  found  to  possess  no 
advantage  over  direct  microscopic  investigations  for  this  purpose.  The  organisms 
which  are  associated  with  tubercle  bacilli  are  somewhat  checked  in  their  develop- 
ment by  the  Hesse  agar,  but  not  sufficiently  to  allow  small  colonies  of  tubercle  bacilli 
to  be  readily  distinguished.  The  author  argues,  therefore,  that  we  have  no  generally 
applicable  method  for  isolating  tubercle  bacilli  except  that  of  inoculation  of  experi- 
mental animals. 

Studies  on  the  action  of  urea  and  ammonium  carbonate  on  cultures  of 
tubercle  bacillus  in  bouillon,  Rati'in'  {('umjit.  Rnul.  Soc  Biol.  Paris,  54  {1902), 
No.  10,  pp.  318-S20). — In  this  paper  the  results  previously  obtained  by  the  author 
are  confirmed.  It  was  found  that  urea  in  the  proportion  of  0.003  or  0.005  gm.  to  1  gm. 
per  100  gm.  of  bouillon  exercised  a  restraining  influence  upon  the  development  of 
the  tubercle  bacillus.  This  effect  of  the  urea  was  destroyed  by  the  addition  of  glu- 
cose in  the  proportion  of  5  parts  in  100  of  bouillon.  Similar  results  were  obtained 
by  the  use  of  ammonium  carbonate,  the  latter  substance  checking  the  development 
of  tubercle  bacillus,  even  more  than  did  urea.  An  antiseptic  effect  was  observed 
when  used  in  the  ])ropi)rtion  of  0.001  gm.  to  100  gm.  of  bouillon. 

The  resisting  power  of  buflfaloes  against  experimental  tuberculosis,  ^I. 
Prettner  (Ceathl.  Bakt.  u.  Par.,  1.  Abt.,  31  [1902),  Xo.  U,  Orig.,  pp.  681-6SC).—X 
number  of  experiments  were  conducted  for  the  purpose  of  testing  the  resisting  power 
of  these  animals  to  tuberculosis.  During  these  experiments  it  was  found  that  buffaloes 
were  remarkably  refractory  to  inoculation  with  tuberculosis  material  in  general,  and 
that  they  showed  complete  immunity  against  inoculation  with  artificial  cultures.  Pure 
cultures  acted  as  if  they  were  attenuated  when  inoculated  into  buffaloes.  It  is  stated 
that  among  5,000  buffaloes  slaughtered  for  meat  which  were  inspected  by  the  author, 
no  case  <jf  tuberculosis  was  observed. 

The  effect  of  tubercle  bacilli  introduced  in  the  trachea  upon  the  lungs  of 
rabbits,  K.  Watan.\ke  [Beitr.  Path.  Anut.  u.  Ally.  Path.,  31  {1902),  Xo.  2,  pp.  367- 
382,  fujx.  7). — The  author's  experiments  consisted  in  making  intratracheal  injections 
of  tubercle  bacilli  in  ral)bits  and  studying,  by  means  of  microscopic  preparations,  the 
alterations  which  the  bacilli  caused  in  the  lungs  at  varying  periods  of  time.  It  was 
found  that  the  tubercle  V)acilli  first  attacked  the  epithelial  elements  of  the  minute 
bronchi  and  alveoli.  In  these  situations  swelling  and  separation  of  epithelial  cells 
are  occasioned.  Simultaneously  a  serous  exudation  occurs  and  an  accumulation  of 
polynuclear  leucocytes.     The  first  stage  of  infection  is,  therefore,  a  sort  of  catarrhal 
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inflammation.  Secondarily  proliferation  of  the  tissue  may  occur,  accompanied  with 
an  accumulation  of  mononuclear  leucocytes  while  the  polynuclear  leucocytes  decrease 
in  number.     The  jriant  cells  were  found  to  arise  l)y  fusion  of  the  other  cells. 

Histogenesis  of  hematogenous  tuberculosis  in  th.e  liver  of  rabbits,  J.  Miller 
(Beitr.  Path.  Amit.  u.  AWj.  Path.,  SI  ( 190^'),  Xo.  ^,  pp.  347-366,  pi.  i).— The  author  gives 
a  brief  critical  review  of  the  literature  relating  to  the  histogenesis  of  tubercles  in 
different  organs  of  various  animals.  The  experiments  reported  in  this  article  were 
made  upon  rablnts.  Direct  injections  of  virulent  tubercle  bacilli  were  made  into  the 
veins  of  the  liver  and  the  affected  rabbits  were  killed  at  various  lengths  of  time  after 
inoculation  in  order  to  make  possible  a  careful  study  of  the  tubercles  in  the  liver. 
As  a  result  of  these  experiments  it  was  found  that  after  a  hematogenous  infection  the 
development  of  the  tubercle  in  the  liver  of  rabbits  begins  with  an  intravascular  and 
perivascular  inflammation  with  polynuclear  leucocytes.  The  first  alteration  of  the 
fixed  tissue  cells  of  the  liver  in  rabl^its  consists  in  a  swelling  and  separation  of  the 
endothelial  cells  of  the  capillaries.  These  endothelial  cells  form  the  epithelioid  and 
giant  cells  of  the  tubercle.  It  was  found  that  a  typical  tubercle  might  arise  without 
any  observable  mitosis.  Giant  cells  were  found  to  arise  by  fusion  of  the  separated 
capillary  endothelial  cells.  In  the  development  of  the  tubercle  the  liver  cells  took 
no  active  j^art.  The  fate  of  the  tubercle  bacilli  in  the  liver  was  not  determined  by 
the  author.  He  was  unable,  however,  to  observe  any  leucocytes  containing  the 
bacilli. 

Hematological  studies  on  experimental  tuberculosis  of  guinea  pigs,  H. 
Claude  and  A.  Zaky  (Conipt.  Read.  iSoc.  Biol.  Puri», 54  {190;:!),  Xo.  16, pp.  505-507). — 
The  authors  conducted  an  extensive  series  of  experiments  on  guinea  pigs  for  the  pur- 
pose of  determining  the  relative  variation  in  the  number  of  different  corpuscles  in 
the  blood  at  different  stages  in  the  development  of  tuberculosis  and  under  the  influ- 
ence of  various  lines  of  treatment.  The  guinea  pigs  were  divided  into  8  lots,  of  which 
1  lot  was  untreated,  and  the  other  7  lots  received  various  lines  of  treatment,  including 
injections  of  lecithin,  with  or  without  the  addition  of  creosote  or  sulphate  of  iron. 
The  number  of  red  and  white  corpuscles  of  various  kinds  in  the  blood  at  different 
stages  of  the  disease  are  presented  in  tabular  form. 

The  influence  of  an  exclusive  meat  diet  on  inoculation  of  tuberculosis  in 
chickens,  K.  Preisich  [C'enthl.  Baht.  u.  Par.,  1.  Abt.,  31  [1902),  Xo.  15,  Orig.,  pp. 
749-758). — The  author  conducted  2  series  of  experiments,  one  in  Paris  and  one  in 
Budapest.  In  the  first  series  9  chickens  were  used  in  the  experiment,  5  of  which 
were  fed  exclusively  on  raw  horse  meat,  receiving  daily  150  gm.  to  200  gm.;  the 
other  chickens  were  fed  grain.  The  chickens  were  inoculated  with  tuberculosis 
from  23  to  53  days  after  Ijeginning  the  meat  diet.  One  chicken  which  received  the 
meat  diet  died  at  about  the  same  time  with  a  control  chicken,  while  3  meat-fed 
chickens  remained  healthy,  and  3  grain-fed  chickens  died  of  miliary  tuberculosis. 
In  the  second  series  of  experiments  14  chickens  were  used,  of  which  8  were  fed 
exclusively  on  horse  meat  and  6  were  fed  corn.  The  results  of  these  experiments 
are  presented  in  a  detailed  tabular  form.  The  influence  of  the  meat  diet  noticeably 
{prolonged  the  life  of  infected  chickens,  but  was  not  sufficient  to  o\ercome  infection 
in  any  large  i)ercentage  of  cases. 

The  contamination  of  meat  of  healthy  animals  with  tubercle  bacilli 
through  nondisinfected  slaughter  or  inspection  instruments,  G.  Decker 
{Zt.%-ln:  Fleiach  v.  Mdrhhyg.,  1,.'  (1902),  Xo.  S,  pp.  23.5-231).— \n  these  experiments 
the  purpose  of  the  author  was  to  determine  whether  in  the  practice  of  meat  inspec- 
tion or  during  the  slaughter  of  animals  healthy  meat  might  become  infected  by  the 
instruments  of  the  butchers  or  by  the  knives  used  in  inspection,  and  also  to  discover 
suitable  means  of  preventing  this  infection.  The  results  of  experiments  on  the  first 
point  were  positive.  Of  47  pieces  of  meat  and  meat  products  handled  in  the  ordinarj^ 
manner,  it  was  found  that  19,  or  40.42  per  cent  had  become  contaminated  with 
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virulent  tu])erck'  Itacilli.  An  examination  was  made  of  13  meat  inspectors'  knives, 
and  10  of  these,  or  76.59  per  cent,  were  contaminated  with  the  tubercle  bacillus.  A 
similar  examination  was  made  of  9  butchers'  knives,  showing  that  3  were  infected. 
In  experiments  to  determine  the  best  method  of  preventing  infection  by  these  means 
it  was  found  that  the  tubercle  bacilli  on  the  knives  of  meat  inspectors  and  butchers 
could  be  readily  destroyed  by  placing  these  instruments  in  a  2  per  cent  solution  of 
soda  at  a  boiling  temperature. 

Preliminary  report  on  the  use  of  blackleg  vaccine  in  Virginia,  E.  P.  Niles 
(  Virginia  Sta.  Bui.  l^S,  pp.  31-37).— The  station  has  been  distributing  blackleg  vac- 
cine since  1898,  and  the  reports  received  from  stock  owners  indicate  that  the  losses 
among  cattle  before  the  use  of  vaccine  amounted  to  11.07  per  cent,  while  after  vac- 
cination the  losses  average  0.89  per  cent.  The  disease  appears  to  be  on  the  increase 
in  Virginia  but  it  is  lielieved  that  it  could  be  checked  by  concerted  action. 

Irrigation  of  the  organism  in  experimental  infection  of  tetanus,  C.  Tox- 
ziG  {Pub.  l«t.  Vnir.  Padova,  2  {1902),  VI,  pp.  11;  exir.  jrom  Riforma  Med.,  17  {1901), 
jVb.  i05).— The  author  conducted  a  number  of  experiments  in  the  treatment  of 
tetanus.  It  was  found  that  no  hope  can  be  entertained  for  favorable  results  in  the 
treatment  of  tetanus  by  peritoneal  irrigation  of  the  affected  animal  with  a  physiolog- 
ical salt  solution.  During  these  experiments  it  was  shown  that  the  tetanus  virus 
does  not  operate  in  the  circulation  but  becomes  fixed  in  the  histological  elements. 

Traumatic  tetanus  in  horses,  C.  Eggmann  {Schireiz.  Ardi.  Tierh.,  44  {1902), 
No.  1,  pp.  26-29) . — Detailed  notes  are  given  on  the  treatment  of  a  severe  case  of 
tetanus  in  a  horse.  During  the  treatment  the  horse  received  70  cc.  of  antitetanus 
serum,  70  cc.  carbolic-acid  solution  subcutaneously,  190  gm.  chloral  hydrate  per  rec- 
tum, and  1  gm.  of  morphin  in  2  doses.  The  antitetanus  serum  did  not  check  the 
development  of  the  violent  symptoms,  nor  could  these  be  controlled  by  the  other 
remedies.     The  horse  died  on  the  third  day  after  the  appearance  of  the  disease. 

The  production  of  toxoids  in  cultures  of  tetanus  bacilli,  A.  Bonome  ( Centhl. 
Bakt.  u.  Par.,  1.  Aht.,  31  [1902),  No.  15,  Orig.,  pp.  777-781).— An  attempt  was  made 
by  the  author  to  determine  by  culture  experiments  the  changes  undergone  by  the 
toxin  of  tetanus  bacillus  on  culture  media.  It  was  found  that  a  rapid  alteration  of 
the  toxin  may  take  place  in  artificial  cultures.  The  modified  toxin  is  called  toxoid. 
It  was  found  that  the  filtrate  from  a  culture  of  Bacterium  coli  exercised  a  decided 
influence  upon  tetanus  bacillus  and  its  product,  when  the  latter  was  exposed  to  its 
action  for  a  half  hour  at  a  temperature  of  80°  C,  or  for  a  few  minutes  at  a  tempera- 
ture of  100°  C.  It  is  believed  that  the  facts  thus  brought  to  light  may  be  of  impor- 
tance in  producing  immunization  in  animals  which  are  especially  susceptible. 

Intracerebral  injection  of  antitetanin  for  the  cure  of  tetanus  in  the  horse, 
S.  ViLLAR  (Jour.  Coinp.  Patli.  and  Tlwv.,  14  {1901),  No.  4,  PP-  371,  372).— The.  author 
describes  2  cases  of  tetanus  in  the  horse  treated  by  means  of  intracerebral  injections 
of  antitetanin.  The  symptoms  became  more  favorable  within  a  few  hours  after  the 
injection,  and  recovery  took  place  in  both  cases  within  about  3  weeks.  In  1  case 
3  cc.  of  pure  antitetanin  and  in  the  other  8  cc.  were  administered. 

Investigations  on  the  nature  of  tetanus  toxin,  H.  Hayashi  {Arch.  Exper. 
Path.  u.  PharmakoL,  47  {1901),  No.  1-2,  pp.  9-18). — As  a  result  of  the  author's  studies 
it  was  found  that  the  toxin  isolated  from  cultures  of  the  tetanus  bacillus  according  to 
the  method  of  Brieger  and  Boer  shows  an  evident  protein  reaction.  The  toxin, 
therefore,  belongs  to  this  group  of  chemical  bodies.  It  is  partly  precipitated  in  a 
saturated  solution  of  magnesium  sulphate.  When  precipitated  with  absolute  alcohol 
no  alteration  of  the  physical  or  toxic  properties  of  the  toxin  were  produced.  It  was 
found  also  that  the  tetanus  bacillus  would  not  grow  on  a  medium  which  does  not 
contain  protein. 

Actinobacillosis,  J.  Lignieees  and  J.  Spitz  {Actinobacillose.  Buenos  Ayres:  Coni 
Bros.,  190 J,  pp.  108,  pis.  9;  extr.  from  Rev.  Soc.  Med.  Argentina). — The  authors  have 
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undertaken  an  extensive  study  of  the  diseases  included  under  the  name  actinomy- 
cosis. During  these  investigations  it  was  found  that  a  large  number  of  cases  were 
not  due  to  the  ordinary  streptothrix  of  actinomycosis,  but  to  a  bacillus  which  pro- 
duces very  similar  pathological  lesions.  The  disease  is  therefore  called  actinobacillo- 
sis  on  account  of  its  being  due  to  a  bacillus  which  produces  radiate  structures  in 
affected  tissues.  The  disease  has  been  known  in  Argentina  for  a  nund^er  of  years  but 
an  especially  extensive  outbreak  occurred  during  the  years  1900  and  1901.  Actino- 
bacillosis  occurs  under  a  number  of  forms  and  may  affect  different  tissues,  such  as  the 
skin,  subcutaneous  connective  tissue,  lymphatic  glands,  salivary  glands,  and  various 
parenchymatous  tissues.  Among  the  vital  organs  the  lungs,  tongue,  and  pharynx 
are  most  often  affected.  The  tegumentary  form  of  the  disease  occurs  most  frecjuently 
in  the  region  of  the  pharynx,  where  large  tumors  are  formed  which  may  ultimately 
open  and  discharge  a  part  or  all  of  their  contents.  As  contrasted  with  the  ordinary 
form  of  actinomycosis  due  to  streptothrix,  this  form  of  the  disease  affects  the  lym- 
phatic glands  very  frequently.  It  is  especially  frequent  in  the  glands  about  the 
pharynx,  including  the  retropharyngeal  and  sublingual.  When  the  tongue  is 
affected  by  actinobacillosis  this  organ  becomes  altered  so  as  to  present  the  usual 
symptoms  of  wooden  tongue.  Detailed  notes  are  given  on  the  pathological  changes 
produced  by  the  disease  in  the  pharynx,  salivary  glands,  mammary  glands,  and 
internal  organs. 

Considerable  evidence  is  presented  to  show  that  actinobacillosis  is  infectious  and 
that  it  spreads  rapidly  among  herds  of  cattle.  It  is  almost  entirely  confined  to 
cattle,  but  may  occasionally  occur  in  sheep  and  other  animals.  The  mortality  in  some 
outbreaks  of  the  disease  was  as  high  as  52  per  cent.  The  morphological  characters 
and  behavior  of  the  organism  on  the  various  nutrient  media  are  described  in  detail. 
The  organism  is  said  to  possess  only  a  slight  resisting  power  against  physical  and 
chemical  agents.  It  is  killed  by  subjection  to  a  terpperature  of  100°  C.  for  1  minute 
or  52°  C.  for  an  hour  and  a  half.  It  is  only  slightly  resistant  to  desiccation.  A  toxin 
was  readily  obtained  from  cultures  of  the  organism,  and  its  injurious  action  was 
tested  on  experimental  animals.  It  was  found  that  the  serum  of  animals  which  had 
received  a  culture  of  the  bacillus  or  of  the  toxin  acquired  remarkable  agglutinating 
powers  toward  the  organism.  The  agglutinating  power  manifests  itself  within  3  or 
4  days  after  subcutaneous  inoculation  in  cattle  and  horses,  and  persists  for  a  con- 
siderable length  of  time.  The  intensity  of  agglutinating  power  varies  with  different 
animals. 

Detailed  notesaregivenoninoculation  experiments  in  various  animals.  Guinea  pigs 
were  susceptible  to  the  bacillus,  while  rabbits  were  quite  resistant  and  birds  entirely 
refractory.  Dogs,  cats,  and  pigs  were  destroyed  by  hypodermic  inoculation,  while 
horses  and  <lonkeys  were  very  resistant. 

lodid  of  potash  was  found  to  be  almost  a  specific  for  actinobacillosis.  Under  pro- 
onged  treatment  with  this  remedy  the  lesions  disappeared  and  a  complete  recovery 
took  place  in  a  large  percentage  of  cases.  Where  superficial  tumors  are  found  it  is 
recommended  that  they  be  opened  and  that  the  pus  be  evacuated.  This  should  be 
followed  by  the  ordinary  treatment.  The  disease  is  recurrent  and  one  attack  does 
not  confer  immunity.  "i 

Actinomycosis,  J.  Barcia  y  Trelles  {L'Ing.  Agr.  Gembloux,  12  {1902),  No.  10,. 
pp.  472-486).— A.  general  description  and  discussion  of  this  disease  is  presented,  giving 
an  account  of  the  distribution,  clinical  symptoms,  nature,  bacterial  cause,  morbid 
infection,  serum  diagnosis,  prophylaxis,  treatment,  and  immunity. 

Observations  on  vertebral  actinomycosis  in  cows,  Poes  {Ann.  Med.  Vet.  51 
(1902),  No.  2,  pp.  89-92).— In  connection  with  the  numerous  cases  of  tubercular 
meningitis  observed  in  cattle,  the  author  considers  it  of  importance  to  report  the 
occurrence  of  actinomycosis  of  the  membranes  of  the  spinal  cord,  accompanied  with 
nervous  symptoms  somewhat  resembling  those  of  tubercular  meningitis.  Upon  post- 
13507— No.  5—03 7 


500  EXPERIMENT    STATION    RECORD. 

morteui  examination,  a  tumor  is  found  surrounded  by  a  sort  of  fibrous  membrane. 
The  tumor  is  of  a  grayish  or  brownish  color,  and  after  Ijeing  sectioned  is  found  to 
contain  minute  yellow  granular  colonies  of  actinomyces. 

The  unsolved  problems  of  milk  fever,  J.  M.  W.  Kitchen  {Jour.  Comp.  Med. 
and  Vet.  Arch.,  2.3  {1902),  No.  4,  PP-  2S0-2S4) -—The  various  doubtful  problems  con- 
cerning the  etiology  of  this  disease  are  discussed  by  the  author,  in  connection  with 
detailed  notes  on  a  case  in  which  the  iodid  of  potash  treatment  was  used  in  connec- 
tion with  other  remedies. 

An  enzootic  attack  of  chorea  among  cattle,  A.  D.  Knowles  {Jour.  Comp. 
Med.  and  Vet.  Arch.,  23  {1902),  No.  1,  pp.  37-40). — The  author  reports  the  occurrence 
of  symptoms  of  chorea  among  cattle  after  being  allowed  to  fatten  upon  a  40-acre  field 
which  was  fenced  in  during  the  summer  and  not  grazed  until  fall.  The  symptoms 
appeared  for  2  or  3  years  in  succession,  and  at  times  became  quite  serious,  but  did 
not  result  fatally  except  in  one  case  where  the  animal  fell  into  a  ditch  of  water  in  one 
of  its  fits  and  was  thoroughly  chilled.  The  etiology  of  these  outbreaks  is  not 
explained.     It  was  possibly  due  to  eating  poisonous  plants. 

Poisoning-  by  feeding  on  Sinapis  nigra,  F.  J.  Rous  {Jour.  Comp.  Med.  and 
Vet.  Arcli.,  23  {1902),  No.  4,  pp.  24^-244)-— ^oten  are  given  on  a  case  of  poisoning 
from  eating  this  plant  during  which  11  cows  died  and  7  others  were  badly  affected. 
The  cows  had  been  allowed  to  eat  large  quantities  of  the  mustard  and  were  affected 
with  a  rather  uniform  set  of  symptoms,  including  coldness  of  the  extremities,  diffi- 
cult respiration,  dullness  of  the  sensorium,  and  more  or  less  difficult  locomotion. 
Some  of  the  cows  staggered  and  occasionally  fell.  Seven  of  the  cows  were  treated 
with  sulphate  of  soda,  in  li-lb.  doses,  together  with  nux  vomica  and  spirits  of  niter. 
All  of  them  recovered  from  the  effects  of  the  poison. 

Foot-and-mouth  disease,  with  an  account  of  the  outbreak  in  Suffolk  dur- 
ing 1901,  E.  J.  Cheney  {Agr.  Sttidents'  Gaz.,  n.  ser.,  10  {1902),  No.  5,  pp.  135-140).— 
Notes  are  given  on  the  symptoms  of  this  disease  and  its  infectiousness  for  different 
species  of  domesticated  animals.  An  account  is  also  presented  of  a  number  of  out- 
breaks which  occurred  in  Suffolk  during  1901.  The  probable  origin  of  these  out- 
breaks is  discussed  with  a  view  to  devising  means  for  preventing  similar  outlireaks 
in  the  future. 

The  ineffectiveness  of  Baccelli's  method  for  treating  foot-and-mouth  dis- 
ease, M.  Strebel  {Schweiz.  Arch.  Tierh.,  44  {1902),  No.  2,  pp.  72-76).— The  author 
gives  a  critical  review  of  the  literature  of  this  subject,  from  which  it  appears  that 
many  investigators  have  tested  the  effect  of  intravenous  injections  of  corrosive  sub- 
limate in  treating  foot-and-mouth  disease,  without  good  results. 

Corrosive  sublimate,  the  newest  remedy  for  foot-and-mouth  disease,  M. 
Strebel  {Schweiz.  Arch.  Tierh.,  44  {1902),  No.  1,  pp.  19-26).— The  treatment  of  foot- 
and-mouth  disease  by  intravenous  injections  of  corrosive  sublimate,  as  recommended 
by  Baccelli,  has  not  given  good  results  in  the  hands  cf  other  investigators.  The 
author  conducted  a  number  of  experiments  in  making  intravenous  injections  in  ani- 
mals affected  with  foot-and-mouth  disease,  and  found  that  the  action  ascribed  to 
corrosive  sublimate  by  Baccelli  did  not  lake  jjlace.  In  3  animals  a  considerable 
increase  of  temperature  was  produced;  in  3  others  the  temperature  was  unaffected; 
while  in  another  3  the  temperature  was  slightly  lowered.  No  curative  effect  was 
observed.  The  treatment  was  applied  from  6  to  8  days  after  the  appearance  of  the 
disease. 

Pustulous  dermatitis  of  cattle,  E.  Lienaux  {Ann.  Med.  Vet.,  51  {1902),  No.  5,  jyp. 
237-245). — A  description  is  given  of  a  malignant  form  of  dermatitis,  with  the  forma- 
tion of  pustules  and  with  fatal  result  in  one  case.  In  this  case  attempt  was  made  to 
treat  the  pustules  with  antiseptic  washes,  but  without  result.  The  cause  of  death  in 
this  case  does  not  appear  very  clear,  without  assuming  septicemic  infection.     The 
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evidence  for  sucli  infection,  however,  was  wanting,  since  all  the  internal  organs  were 
fonnd  to  be  intact. 

Contagious  pustular  dermatitis  of  sheep,  A.  H.  Berry  [Jour.  Cotnj).  Path,  and 
Ther.,  14  {1901),  No.  4,  pp.  307-3 li?)  .—The  nature,  symptoms,  and  pathological  lesions 
of  this  disease  are  briefij'  discussed.  Notes  are  also  given  by  way  of  differential  diag- 
nosis between  this  disease  and  foot-and-mouth  disease.  As  treatment  the  author 
recommends  isolation  of  affected  sheep;  a  change  of  pasture  where  possible  to  high, 
well-drained  land;  the  administration  of  tonics  and  alteratives,  such  as  a  mixture  of 
common  salt,  iron,  and  gentian;  and  local  treatment  of  the  pustules  with  some  anti- 
septics, such  as  lysol,  carbolic  acitl,  or  permanganate  of  i>otash. 

The  lesions  in  sheep  pox;  their  complete  similarity  from  a  microscopical 
and  histological  standpoint  with  the  lesions  of  co'w  pox,  variola,  syphilis, 
and  cancer,  F.  J.  Bosc  ( Compt.  Rend.  Soc.  Biol.  Paris,  54  {1903),  No.  4,  pp.  114-116).— 
The  author  describes  in  detail  the  pathological  processes  which  develop  during  this 
disease,  in  the  skin,  suVjcutaneous  tissue,  lungs,  stomach,  and  liver. 

The  existence  in  all  lesions  of  virulent  sheep  pox  and  in  the  blood  of  ani- 
mals affected  Avith  this  disease,  of  special  bodies  of  a  definite  structure,  and 
their  structural  and  developmental  similarity  to  the  sporozoa,  F.  J.  Bosc 
{Compt.  Rend.  Soc  Biol.  Paris,  34  {190J),  No.  4,  pp-  117-119). — The  author  reports 
the  finding  of  peculiar  bodies  in  the  lesions  of  sheep  pox  which  bear  close  resemblance 
to  sporozoa.  Sections  were  made  of  the  diseased  tissue,  and  a  number  of  staining 
methods  were  tried  with  considerable  success  in  differentiating-  the  bodies.  A  num- 
ber of  forms  of  this  organism  were  observed  and  were  apjiarently  stages  in  reproduc- 
tion by  the  karyokinetic  method. 

True  epithelioma  in  the  liver  in  cases  of  sheep  pox,  F.  J.  Bosc  ( Compt.  Rend. 
Soc.  Biol.  Paris,  54  {1902),  No.  9,  pp.  271,272).— The  author  describes  in  detail  the 
general  appearance  of  the  liver  of  sheep  affected  with  pox,  and  also  the  pathological 
histology  o])served  in  this  organ.  The  liver  may  become  much  enlarged  and  exhibit 
symptoms  of  fatty  degeneration,  nodular  hypertrophy,  vascular  lesions,  and  a  true 
cancerous  condition  or  epithelioma  of  trabecular  origin. 

Sheep  scab,  J.  Spencer  (  Virginia  Sta.  Bui.  124,  pp-  39-46,  figs.  4)- — Brief  popular 
notes  on  the  symptoms,  treatment,  and  method  of  dipping  sheep  for  this  disease. 

The  stomach  worm,  J.  Spencer  (  Virginia  Sta.  Bui.  126,  pp.  53-58) . — Strongylus 
contortus  is  reported  as  causing  considerable  losses,  especially  among  sheep.  Notes 
are  given  on  the  means  of  infection,  symptoms,  treatment,  and  post-mortem  appear- 
ances of  this  disease. 

Heart  water  in  sheep  and  goats,  D.  Hutcheon  {Agr.  Jour.  Cape  Good  Hope,  20 
{1902),  No.  11,  pp.  633-639).— The  symptoms  of  the  disease  are  described,  and  an 
account  is  given  of  the  agency  of  ticks  in  carrying  the  disease,  and  of  various  exper- 
iments in  the  use  of  bile  and  blood  serum  treated  in  different  manners  for  the  pur- 
pose of  producing  immunity  to  the  disease.  These  notes  are  based  chiefly  on  the 
experiments  ]>y  Dixon  and  Spreull. 

Lungworm  disease  among  members  of  the  deer  family  in  Bohemia,  G. 
Zacfal  {Ztschr.  Thiermed.,  5  {1901),  No.  2-3,  pp.  148-159).— ¥or  a  number  of  years 
especially  since  1886,  epizootics  of  considerable  extent  have  been  observed  among 
different  species  of  deer  in  various  parts  of  Bohemia.  At  first  the  death  of  the  game 
was  supposed  to  be  due  to  unusual  exposure  in  cold  weather  and  the  consequent 
contraction  of  pneumonia  and  other  affections  of  the  lungs.  Later,  however,  it  was 
observed  that  certain  species  of  lungworms  are  invariably  present  in  outbreaks  of 
the  disease  and  these  worms  were  subsequently  shown  to  be  the  cause  of  the  disease. 
Notes  are  given  on  the  post-mortem  findings  in  a  number  of  cases.  It  was  found  that 
the  species  of  worms  which  cause  the  lungworm  disease  of  deer  in  Bohemia  are 
Strongylus  filaria  and  S.  commutatus.     The  author  calls  attention  to  the  importance  of 
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the  infestation  of  other  animals  by  these  worms  in  preventing  the  lungworm  disease 
among  deer.  A  considerable  percentage  of  the  hares  which  were  examined  were 
found  to  be  infested  with  the  same  species  of  worm  which  caused  the  lungworm 
disease  in  deer,  and  it  is  believed  that  the  infestation  of  hare  may  be  responsible  in 
some  degree  for  the  spread  of  the  disease  during  the  year. 

A  few  diseases  of  the  hog,  A.  T.  Peteks  {Missouri  State  Bd.  Agr.  Rpt.  1902, 
pp.  399-405). — Notes  are  given  on  various  diseases  of  the  respiratory  organs,  espe- 
cially coughing  in  young  pigs  and  verminous  pneumonia;  and  on  diseases  of  the 
mouth,  intestinal  parasites,  and  paralysis  of  the  hind  legs.  Where  hogs  become 
badly  infested  with  lice  it  is  recommended  that  they  be  dipped  at  frequent  intervals. 
For  this  purpose  the  various  coal-tar  preparations,  such  as  zenoleum  and  chloro- 
naphtholeum  are  considered  effective. 

Swine  fever,  A.  H.  Berry  {Jour.  Comp.  Path,  and  Ther.,  15  {1902),  No.  l,pp. 
1-21).— In  this  paper  the  author  gives  a  general  account  of  hog  cholera,  including 
its  introduction  and  spread  in  Great  Britain;  symptoms  of  the  disease  in  the  per- 
acute,  acute,  and  chronic  forms;  methods  of  taking  the  temperature  of  diseased 
pigs;  normal  and  pathological  conditions  in  the  alimentary  tract  which  may  be  mis- 
taken for  hog  cholera;  pathological  lesions  of  the  disease;  and  the  mortality  in  vari- 
ous localities.  Attention  is  called  also  to  the  modes  of  infection,  period  of  incubation, 
and  methods  of  applying  disinfectants  so  as  to  prevent  undue  distribution  of  the 
disease. 

A  preliminary  report  on  glanders,  S.  B.  Nelson  (  Washington  Sta.  Bid.  50,  pp. 
28,  pis.  5). — The  station  liegan  experiments  with  mallein  6  years  ago,  and  in  the 
present  bulletin  records  of  76  animals  treated  with  mallein  are  brought  together.  Of 
this  number  36  reacted,  while  40  failed  to  react.  In  33  of  the  cases  which  reacted 
external  symptoms  of  glanders  were  present.  Notes  are  given  on  the  symptoms  of 
all  the  cases. 

A  number  of  experiments  were  planned  to  test  the  effect  of  repeated  inoculation 
with  mallein.  In  1  experiment  a  horse  received  1  cc.  of  mallein  at  first,  the  injection 
being  repeated  1  week  later,  and  thereafter  at  shorter  intervals  until  the  injection 
was  given  daily,  when  the  amount  was  increased  by  0.25  cc.  daily  until  the  daily 
injection  reached  7  cc.  The  treatment  was  continued  from  February  2  to  July  15. 
During  the  treatment  the  animal  lost  in  flesh,  but  gained  somewhat  after  the 
treatment  was  discontinued.  The  animal  died  in  November,  and  it  was  found  that 
the  lungs  were  partly  filled  with  juis  and  the  nasal  mucous  membrane  was  covered 
with  ulcers.  In  a  second  test  an  animal  received  1  cc.  of  mallein  monthly.  The 
animal  died  after  the  experiment  had  been  continued  for  5  months.  The  post- 
mortem examination  disclosed  the  presence  of  farcy  buds  and  ulcers  on  the  upper 
portion  of  the  air  passages.  In  the  third  test  a  mule  received'l  cc.  of  mallein  at  the 
first  injection,  and  injections  were  repeated  at  monthly  intervals,  being  doubled  each 
time.  This  animal  also  died  during  the  course  of  the  experiment,  and  post-mortem 
examination  showed  abundant  evidence  of  active  glanders.  In  the  fourth  experi- 
ment mallein  was  injected  at  weekly  intervals,  beginning  with  doses  of  1  cc.  and 
being  increased  1  cc.  each  week.  The  experiment  ]a.sted  from  April  until  July,  when 
the  animal  died  in  a  greatly  emaciated  condition.  Glanderous  tubercles  were  found 
in  both  lungs.  A  fifth  experiment  was  conducted  for  the  purpose  of  testing  the  sub- 
ject of  infection  of  glanders.  A  horse  which  was  shown  by  mallein  test  not  to  have 
glanders  was  turned  into  a  corral  with  2  glanderous  horses  on  July  17.  The  animal 
failed  to  react  to  mallein  on  September  14  and  also  during  October.  On  December  1 
the  animal  was  shot  for  the  purpose  of  examination,  and  no  evidence  of  glanders 
was  found.  An  experiment  in  direct  inoculation  was  made  in  which  glanderous 
material  was  rubbed  into  the  mucous  membrane  of  the  nose.  This  operation  was 
performed  on  June  17,  and  on  November  28  the  animal  died,  showing  the  charac- 
teristic lesions  of  glanders.  Popular  notes  are  also  given  on  the  cause  and  methods 
of  transmission,  symptoms,  and  eradication  of  glanders. 
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Glanders  in  South  Africa,  R.  C.  Cochrane  {Jour.  Comp.  I'afJi.  and  Titer.,  15 
{1902),  No.  1,  pj:>.  0I-40,  figx-  3).— It  is  stated  that  during  the  South  African  war  the 
number  of  cases  of  glanders  among  horses  in  South  Africa  increased  greatly.  A  part 
of  this  increase  was  due  to  the  fact  that  the  nature  of  the  disease  was  not  recognized 
by  the  horse  owners,  and  healthy  animals  were  allowed  to  come  in  contact  with  dis- 
eased ones.  Of  12,540  horses  and  mules  admitted  to  a  hospital  for  examination,  3.15, 
or  2.5  per  cent,  were  found  to  be  affected  with  glanders.  Some  of  these  gave  both  a 
local  and  temperature  reaction,  while  others  gave  either  the  temperature  reaction 
alone  or  simplj'  the  local  reaction.  Detailed  notes  are  given  on  the  history  of  11 
cases  for  the  purpose  of  indicating  the  accuracy  of  mallein  as  a  test  for  glanders. 
Further  experiments  were  made  in  inoculating  donkeys  and  other  animals  for  the 
purpose  of  testing  the  virulence  of  glanderous  virus. 

Clinical  notes  on  African  horse  sickness,  J.  T.  Coley  {Jour.  Comp.  Path,  and 
Ther.,  I4  {1901),  Xo.  4,  PP-  373-376,  fig.  i).— Notes  are  given  on  the  symptoms, 
])athological  anatomy,  and  treatment  of  this  disease.  A  large  number  of  remedies 
were  tested,  but  no  satisfactory  results  were  obtained  except  from  the  intravenous 
injection  of  a  solution  containing  4  grains  of  iodin  and  15  grains  of  potassic  iodid  in 
1  dram  each  of  glycerin  and  boiling  water. 

The  veterinary  inspection  of  imported  American  horses,  P.  T.  Howaed 
{Jour.  Comp.  Path,  and  Ther.,  14  {1901),  No.  4,  pp-  336-342). — Notes  are  given  on 
the  usual  forms  of  disease  which  are  found  in  imported  horses  either  as  a  result  of 
infection  during  shipment  or  from  previous  infection.  It  is  stated  that  cases  of 
glanders  observed  among  horses  imported  from  America  are  rare,  the  total  number 
recorded  being  6.  For  the  purpose  of  preventing  the  spread  of  infectious  diseases 
the  author  recommends  careful  inspection  of  all  horses  when  landed  and  isolation  of 
<liseased  ones,  a  more  vigorous  inspection  at  the  time  of  embarkation,  and  disinfec- 
tion and  ventilation  of  devices  used  for  transporting  animals. 

Ship  pneumonia,  E.  E.  Martin  {Jour.  Comp.  PafJi.  and  Ther.,  14  {1901),  No.  4; 
j)p.  343-345). — The  form  of  pneumonia  which  usually  develops  among  horses  on 
board  shijis  is  compared  with  that  which  is  most  frequently  observed  on  land.  In 
case  of  the  land  form  of  pneumonia,  there  is  a  specific  course  of  the  disease  marked 
by  a  definite  crisis.  The  appetite  is  lost,  constitutional  symptoms  are  well  marked, 
gangrene  is  quite  exceptional,  and  there  is  a  good  percentage  of  recoveries.  In  ship 
pneumonia,  on  the  other  hand,  the  disease  runs  an  irregular  course,  sometimes 
resembling  that  of  septic  intoxication,  the  appetite  often  remains  good,  the  constitu- 
tional symptoms  are  irregular,  gangrene  of  the  lungs  is  always  observed,  and  recovery 
is  rare.  Shii:>  pneumonia  is  considered  a  true  gangrene  of  the  lungs.  It  is  possible 
that  the  large  jiercentage  of  mortality  from  ship  jineumonia  may  be  due  to  badly 
ventilated  quarters  on  board  ship. 

Combating  pneumonia  by  serum  treatment,  Mieckley  {Arch.  Wiss.  u.  I^rakt. 
Thlerh.,  28  {1902),  No.  1-2,  pp.  102-109).  —  A  series  of  experiments  was  conducted  by 
the  author  for  the  purpose  of  determining  the  value  of  disinfection  of  stables  in  out- 
breaks of  this  disease  and  of  the  application  of  serum  treatment.  Disinfection  of 
stables  was  not  very  successful,  and  negative  results  were  obtained  from  inoculation 
with  serum. 

Nodular  peribronchitis  of  the  horse,  of  a  verminous  origin,  E.  Lienaux 
{Ann.  Med.  Vet.,  51  {1902),  No.  2,  pp.  80-88,  fig.  1) . — A  description  is  given  of  cases 
in  which  nodules  were  found  in  the  walls  of  the  bronchi.  The  contents  of  these 
nodules  were  often  found  to  be  in  process  of  degeneration  of  a  caseous  or  calcerous 
nature.  Cases  of  nodular  joeri bronchitis  may  readily  be  distinguished  from  glanders 
by  the  fact  that  in  the  former  disease  the  corresponding  lymph  glands  are  not  affected, 
while  in  glanders  they  are  usually  swollen  and  pathologically  altered. 

Mange  in  horses,  J.  Spencer  (  Virginia  Sta.  Bui.  125,  jip.  47-52,  figs.  2). — This 
disease  broke  out  among  horses  in  Tazewell  and  Giles  counties,  Virginia.  Notes  are 
given  on  the  symptoms  and  means  of  transmission  of  this  disease.     A  2  per  cent 
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solution  of  c-hloro-naphtholeum  was  applied  to  the  horses  twice  a  week  until  the  symp- 
toms disappeared. 

Malignant  mold  fungus  disease  of  horses,  J.  de  Haan  {Ccnibl.  Bakt.  u.  Par., 
1.  Alt.,  31  {1902),  No.  15,  Orig.,  pp.  7o8~70S,fgs. ;?).— The  author  described  a  disease 
of  horses  caused  by  a  mold  fungus,  and  which  was  characterized  by  lesions  of  the 
skin  and  mucous  membranes.  The  mucous  membrane  of  the  mouth,  lips,  and  nose 
are  most  susceptible  to  atta-ks  of  the  disease.  The  pathological  process  gradually 
spreads  to  tissue  surrounding  the  primary  focus,  without  regard  to  the  kind  of  tissue 
involved.  The  process  extends  more  rapidly  in  the  mouth  cavity  than  in  the  skin. 
Experiments  in  the  administration  of  iodid  of  potash  indicate  that  this  remedy  may 
have  in  some  cases  a  beneficial  effect.  Otherwise  the  diseased  patches  should  be 
removed  at  once  by  ojieration. 

Wandering  bot-fly  larvse,  C.  Lekn,i5s  {Nor.sk  Yd.  Tids.skr.,  14  {1903),  No.  1-2, 
pp.  39-42) . — The  author  reports  in  detail  observations  made  on  a  horse  infested  with 
bot-fly  larva2.  A  number  of  the  larvse  were  found  under  the  skin,  in  which  sitvia- 
tions  they  produced  abscesses  of  considerable  size.  Eleven  such  abscesses  were  found 
in  the  lumbar  region  of  the  animal,  and  others  were  observed  on  other  parts  of  the 
body. 

Tibio-peroneal  neurectomy  for  the  relief  of  spavin  lameness,  W.  E.  A.Wyman 
{Ne}r  York:  IT.  A',  .leakim,  1902,  j>p.  30,  fig.  l). — The  author  presents  a  detailed 
description  of  this  modification  of  the  operation  for  the  relief  of  spavin  lameness.  In 
all,  91  operations  of  this  sort  were  performed.  Of  this  number  there  was  a  healing  of 
the  tibial  wound  in  65  cases,  while  the  peroneal  site  healed  in  40  cases  by  first  inten- 
tion; muscular  hernia  o(;curred  in  8  cases,  loss  of  the  hoof  in  3  cases,  and  septic 
infection  in  1  case.  Four  cases  remained  lame.  There  was  a  complete  removal  of 
lameness  in  55  cases,  while  a  slight  lameness  persisted  in  18  cases. 

Diagnosis  of  anthrax,  O.  Hosang  {Arch.  Wiss.  u.  Prakt.  Thierh.,  28  {1902),  No. 
3-4,  pp.  372-380). — In  experiments  instituted  by  the  author  it  was  found  that 
when  material  from  animals  dead  with  anthrax  was  smeared  on  a  cover  glass  in  a 
thick  layer  and  allowed  to  dry,  the  anthrax  bacilli  retained  their  virulence  for  2 
or  3  days.  During  these  experiments  it  was  found  that  blood  and  spleen  tissue 
which  were  taken  from  mice  or  guinea  pigs  2  days  after  death  and  preserved  for  3 
days  at  a  living  temperature,  were  still  capable  of  producing  infection  in  healthy 
mice.  Blood  and  spleen  tissue  taken  from  guinea  pigs  4  days  after  death  and 
preserved  for  from  24  to  48  hours  were  still  virulent  for  the  majority  of  mice  on 
which  experiments  were  made,  as  shown  by  the  fact  that  7  out  of  8  inoculated 
mice  died  of  anthrax.  It  is  believed  by  the  author  that  this  method  of  placing  a 
thick  layer  of  infected  tissue  or  other  material  upon  a  cover  glass  and  allowing  it 
to  dry  is  a  valual)le  one  and  permits  the  preservation  of  the  material  in  a  virulent 
condition  for  a  reasonable  length  of  time. 

The  pyocyanase  of  Emmerich  and  Iieow  in  experimental  anthrax,  L. 
Taveknaki  {Cmthl.  Bakl.  n.  Par.,  1.  Ab(.,  31  {1902),  No.  1.5,  Orlg.,  pp.  786-793).— 
Experiments  on  guinea  pigs  and  a  rabbit  indicated  the  favorable  effect  of  the  uce 
of  pyocyanase,  in  that  death  from  experimental  anthrax  was  postponed  for  con- 
siderable time.  Pyocyanase,  however,  appeared  not  to  have  the  effect  of  prevent- 
ing a  fatal  outcome  of  the  disease.  The  edematous  swellings  observed  in  experi- 
mental animals  after  inoculation  were  developed  to  a  much  le.'s  extent  when  the 
animals  were  treated  with  pyocyanase. 

Some  observations  on  the  Bacillus  anthracoides,  F.  A.  Bainbridge  {Jour. 
Path,  and  Bad.,  8  {1902),  No.  1,  p>p.  117-120).— The  author's  observations  on  this 
organism  were  made  on  material  obtained  from  Chinese  horsehair,  Avhich  had 
already  been  subjected  to  a  boiling  temperature  long  enough  to  destroy  all  except 
si>ore-bearing  organisms.  The  anthrax  bacillus  was  also  found  associated  with  B. 
anthracoides.  The  latter  organism  is  described  as  a  straight,  short,  thick  rod,  which 
usually  forms  chains  of  8  or  10  bacilli,  is  motile,  stains  with  aniline  dyes,  and  does  not 
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decolorize  by  Gram's  method.  Spore  formation  takes  place  after  18  hours'  growth, 
at  a  temperature  of  37°  C.  The  organism  may  be  cultivated  on  all  ordinary  media 
and  growth  takes  place  best  at  a  temperature  of  37°  C.  The  bacilli  are  destroyed  by 
exposure  to  a  temperature  of  72°  C.  for  10  minutes,  and  the  spores  were  killed  by 
being  maintained  at  100°  C.  for  5  minutes.  Mice  when  inoculated  with  this  bacillus 
invariably  died  in  less  than  48  hours.  The  spleen  was  found  enlarged,  (iuinea  pigs 
inoculated  with  1  cc.  of  a  culture  of  the  organism  developed  an  inflammatory  nodule 
at  the  point  of  inoculation,  or  in  some  cases  appeared  to  be  infected.  The  organism 
in  question  resembles  closely  the  anthrax  bacillus,  but  differs  from  it,  however,  in 
its  motility  and  its  very  limited  pathogenic  powers. 

Anthrax  in  dogs,  Lupke  {Dent.  Tierdrztl.  Wchnschr.,  9  {1901),  No.  4S,  pp.  4S5- 
489).— In  the  author's  opinion  the  usual  text-book  statements  concerning  the  prev- 
alence and  seriousness  of  anthrax  in  dogs  is  inadequate.  The  matter  is  frequently 
treated  as  if  anthrax  was  an  exceedingly  rare  disease  in  dogs.  Attention  is  called  to 
the  frequency  of  the  occurrence  of  anthrax  in  dogs  and  a  number  of  examples  are 
cited  where  dogs  became  fatally  infected  from  eating  the  meat  of  animals  dead  of 
anthrax.     The  usual  symptoms  of  anthrax  in  dogs  are  described  in  detail. 

Babies,  D.  E.  Baughman  {Amer.  Yd.  Rev. ,26  {1902), No. 2, pp.  115-123).— Ai\Br\t\oii 
is  called  to  the  recent  controversy  in  which  the  existence  and  nature  of  rabies  have 
been  involved.  The  author  gives  a  critical  review  of  some  of  the  more  important 
literature  on  the  su1)ject,  and  accepts  the  view  that  rabies  is  a  real  disease,  produced 
by  a  virus  which  may  be  communicated  by  means  of  the  bites  of  dogs  and  other 
animals. 

Antitoxin  in  distemper,  H.  A.  Stevenson  {Jour.  Comp.  Med.  and  Vet.  Arch.,  23 
{1902),  No.  2,  p.  116).— In  a  case  of  dog  distemper,  in  which  all  of  the  usual  symp- 
toms were  present  and  in  which  the  ordinary  remedies  failed  to  produce  the  desired 
result,  Mulford's  distemper  antitoxin  was  used  in  doses  of  moderate  size  and  caused 
a  decided  improvement  in  the  condition  within  24  hours.  After  48  hours  the  dis- 
charge from  the  nose  was  checked  and  a  complete  recovery  took  place  inside  of  one 
week. 

Malignant  jaundice  in  the  dog,  W.  Robertson  {.Toar.  Comp.  Path,  and  Ther.,  14 
{1901),  No.  4,  pp.  327-336,  Jiga.  5). — The  author  describes  in  detail  the  symptoms  of 
this  disease  and  briefly  reviews  the  literature  of  the  subject.  Notes  are  given  on  the 
post-morten  lesions  found  in  dogs  affected  with  the  disease  and  on  the  nature  of  the 
blood  parasite.  Numerous  remedies  were  tried  without  much  success.  The  best 
results  were  obtained  from  the  administration  of  calomel  and  quinin.  Evidence  is 
presented  to  show  that  the  blood  parasite  which  causes  this  disease  is  conveyed  from 
one  animal  to  another  through  the  agency  of  the  dog  tick  {Hiemaphijsalis  leachi). 

Intravenous  injections  of  corrosive  sublimate,  A.  Serafini  {Pub.  1st.  Vniv. 
Padova,2  {1902),  NIV,  pp.  17;  e.vtr.  from  Riforma  Med.,  18  {1902),  No.  79-80).— 
Exjieriments  in  intravenous  injections  of  corrosive  sublimate  indicated  that  this 
substance  does  not  exercise  a  germicide  action  upon  the  organisms  of  anthrax  and 
fowl  cholera  in  solution  in  the  ratio  to  the  weight  of  the  body  of  1: 360,000  or  in  the 
ratio  to  the  weight  of  the  blood  of  1 :  30,000.  The  author  does  not  believe  that  this 
method  can  become  of  general  therapeutic  value  in  the  treatment  of  infectious 
diseases. 

The  causes  which  determine  the  absence  of  phagocytosis  in  the  last 
stages  of  fowl  cholera  in  rabbits,  B.  Werigo  {Arch.  Med.  Exper.  et.  Anat.  Path., 
Paris,  1.  ser.,  14  {1902),  No.  2,  pp.  156-202). — The  author  conducted  a  large  number 
of  experiments,  during  which  rabbits  were  inoculated  with  organisms  of  fowl 
cholera.  It  was  observed  that  during  the  last  stages  of  the  disease  the  phenomenon 
of  phagocytosis  w'as  absent.  The  author  investigated  the  cause  of  this  phenomenon 
and  concludes  that  the  absence  of  phagocytosis  in  the  last  stages  of  the  disease  does 
not  depend  upon  any  changes  in  the  phagocyte  cell.  It  is  also  believed  that  a 
change  of  the  medium  or  the  saturation  of  the  organic  liquids  with  the  bacterial 
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toxins  can  not  be  considered  as  causing  a  cessation  of  phagocytosis,  except  to  a  very 
limited  extent.  The  two  causes  of  the  absence  of  phagocytosis  are  beUeved  to  lie 
principally  in  alterations  in  the  bacteria  which  protect  them  against  the  phagocytes. 
During  the  first  stages  of  the  disease  the  bacteria  appear  to  exercise  an  irritating 
effe(;t  upon  the  phagocytes,  by  means  of  which  the  former  become  located  and  are 
surrounded  and  destroyed  by  the  phagocytes.  Later  this  influence  appears  to  be 
lost  and  the  phagocytes  seem  to  be  unable  to  find  the  pathogenic  organisms. 

Bacillar  septicemia  in  cliickens,  F.  Fuhrmann  {Mitt.  Xaturw.  Ver.  Steiermark, 
1901,  No.  38,  2^P-  ^48-255,  pi.  1). — The  author  investigated  a  disease  of  chickens 
which  ran  a  course  without  producing  any  observable  pathological  changes  in  the 
internal  organs.  Detailed  notes  are  given  on  the  behavior  of  the  bacillus  on  various 
nutrient  media.  The  bacillus  did  not  coagulate  milk  and  was  decolorized  by  Gram's 
method.  From  2  to  4  flagella  were  observed  on  each  bacillus.  No  spore  formation 
occurred.  The  optimum  temperature  was  about  that  of  the  body.  Pigeons  and 
mice  were  found  to  be  immune  to  subcutaneous  and  intramuscular  infection. 
Chickens,  siptted  rats,  rabbits,  and  guinea  pigs,  on  the  other  hand,  were  very  sus- 
ceptible. So  far  as  the  author's  observations  go,  the  filtrates  from  cultures  of  bacil- 
lus are  not  toxic.  It  is  Ijelieved  that  the  organism  in  question  belongs  to  the  group 
of  coli  bacillus. 

Goose  septicemia,  C.  Curtice  {Rhode  Island  Sta.  Bui.  86,  pp.  189-203). — A  seri- 
ous outbreak  of  a  fatal  disease  among  geese  occurred  in  a  feeding  plant  at  Adams- 
ville,  R.  I.  Among  a  large  number  of  geese  which  had  been  bought  in  different 
parts  of  the  State  about  3,200  were  affected  and  died.  The  death  rate  averaged  from 
5  to  30  per  day  and  reached  60  on  1  day.  A  similar  outbreak  occured  at  Little 
Compton,  during  which  500  geese,  or  about  20  per  cent  of  the  whole  flock,  died. 
The  symptons  of  the  disease  were  seldom  observed  in  their  entirety.  Some  of  the 
geese  died  within  5  minutes  after  the  first  appearance  of  the  disease,  and  as  a  rule  the 
course  of  the  disease  was  not  longer  than  36  hours.  Apparently  no  cases  recovered. 
Post-mortem  examinations  showed  quantities  of  mucus  in  the  throat  and  nose,  con- 
gestion of  the  blood  vessels  of  the  head,  catarrhal  products  in  the  intestines,  small 
hemorrhages  in  the  walls  of  the  intestines,  and  minute  yellow  or  w^hitish  spots  on 
the  liver.  The  bacteriological  work  was  chiefly  performed  by  Dr.  Theobald  Smith, 
whose  notes  are  included  in  the  bulletin.  A  bacterial  organism  was  isolated  by 
Dr.  Smith  from  the  blood,  liver,  or  mucous  exudate  of  the  affected  geese.  The 
organism  is  oval  and  stains  at  the  poles.  It  belongs  to  the  group  of  hemorrhagic 
septicemia.  Inoculation  experiments  showed  that  this  bacillus  is  pathogenic  for 
rabbits,  guinea  pigs,  pigeons,  mice,  ducks,  and  geese,  whether  administered  hypo- 
dermically  or  by  way  of  the  mouth.  Young  geese  fed  on  small  jaieces  of  the 
intestine  and  liver  from  diseased  geese  were  found  dead  the  next  morning  and  they 
showed  similar  post-mortem  appearances  to  those  observed  in  cases  of  natural  infec- 
tion. It  is  believed  that  infection  in  geese  takes  place  by  way  of  the  mucous  mem- 
brane of  the  head.  Experiments  with  hens  indicate  that  this  animal  is  immune  to 
the  disease,  while  in  1  case  ducks  were  not  affected  by  feeding  with  virulent  material, 
but  succumbed  to  hyj^odermic  inoculation.  It  is  suggested  that  while  infection  takes 
place  through  the  mucous  membranes  of  the  head,  it  probably  occurs  only  in  animals 
in  which  there  are  lesions  of  these  membranes.  Treatment  must  be  preventi\-e, 
medicinal  treatment  being  useless.  On  the  premises  where  the  most  serious  outbreak 
occurred  the  geese  were  fed  in  lots  of  300.  It  is  suggested  that  they  be  divided  into 
smaller  lots,  and  that  the  premises  be  thoroughly  disinfected  from  time  to  time. 
After  the  larger  outbreak  mentioned  above  had  occurred  the  feeding  plant  was  used 
for  fattening  ducks  without  any  case  of  the  disease  having  appeared  in  the  latter. 

Diphtheria  of  birds,  C.  Gueein  {Ann.  Med.  Vet., 51  {1902),  No.  5, pp.  259-272).— 
A  careful  study  was  made  of  the  symptoms,  pathogenesis,  and  treatment  of  this  dis- 
ease. An  organism  was  isolated  which,  when  inoculated  into  healthy  Isirds  produced 
the  same  symptoms  which  were  observed  in  cases  of  natural  infection.     The  pigeon 
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was  found  to  be  most  susceptible  to  the  disease.  In  this  bird  the  virulence  of  the 
organism  was  increased  and  fixed  by  repeated  inoculations.  Experimental  trans- 
mission of  the  diphtheria  of  birds  was  found  to  be  an  easy  matter  in  the  pigeon,  both 
by  inoculation  and  by  injection  of  virulent  products,  especially  the  excretions  of  dis- 
eased birds.  It  was  found  possible  to  produce  an  active  permanent  immunity  to  the 
disease  in  susceptible  animals  by  inoculation  of  an  attenuated  virus  into  the  peritoneal 
cavity.  Hypodermic  inoculations  were  without  effect.  An  antibacterial  preventive 
serum  was  obtained  from  a  horse  by  means  of  which  active  immunity  could  be  pro- 
duced in  susceptible  animals  through  serum  vaccination. 

Infestation  of  ducks  with  Dermanyssus  avium,  R.  Kt.ee  {Deut.  Tierarztl. 
Wchnschr.,  9  {1901),  No.  1,  p.  S). — An  account  is  given  of  a  serious  infestation  of 
ducks  from  this  mite.  It  is  recommended  that  ducks  be  kept  in  special  inclosures 
or  buildings  and  not  allowed  to  occupy  liuildings  along  with  chickens  and  pigeons, 
since  infestation  by  this  mite  may  be  thus  spread  from  the  pigeons  and  chickens  to 
the  ducks. 

AGRICULTURAL  EJfGINEERING. 

Irrigation  of  rice  in  the  United  States,  F.  Boxn  and  G.  H.  Keexey  ( TJ.  S. 
Dipt.  Agr.,  Office  of  E.rperiiiu-nt  Stntiunx  Bui.  113,  pj).  77,  p/.s.  S9,  figs.  10).— In  this 
bulletin  ^Ir.  Bond  describes  the  rice  industry  of  Louisiana  and  Texas,  and  gives 
measurements  of  the  quantities  of  water  used  in  irrigating  rice  in  these  States.  He 
also  discusses  the  water  laws  and  the  difficulties  which  have  arisen  from  overappro- 
priation  of  the  streams.  Mr.  Keeney's  report  deals  with  the  rice  industry  in  the 
South  Atlantic  States  (North  Carolina,  South  Carolina,  and  Georgia),  and  is  almost 
wholly  descriptive. 

The  control  of  water  from  melted  snow  by  means  of  terraces,  P.  Jaxkovski 
(Zliur.  Opniin.  Agron.  [Jour.  I-J.rpt.  Landw.'],  3  {1902),  No.  3,  pp.  34S-354). 

liist  of  references  to  publications  relating-  to  irrigation  and  land  drainage, 
Ellen  A.  Hedrick  {U.  S.  Dept.  Agr.,  Library  Bui.  41,  PP-  181).— The  list,  which 
was  prepared  in  cooperation  with  this  Office,  "includes  references  to  irrigation  and 
land  drainage  principally,  but  .  .  .  includes,  also,  references  to  a  few  allied  subjects, 
such  as  hydraulics,  and  some  departments  of  engineering.  No  attempt  has  been 
made  to  catalogue  articles  in  periodicals  except  in  the  following  cases,  namely: 
Transactions  and  Proceedings  of  the  American  Society  of  Civil  Engineers,  Trans- 
actions and  Proceedings  of  the  Technical  Society  of  the  Pacific  Coast,  Minutes  of  the 
Proceedings  of  the  Institute  of  Civil  Engineers,  Journal  and  Proceedings  of  the  Royal 
Society  of  New  South  "Wales,  and  Annales  des  Fonts  et  Chaussees:  Memoires  et  docu- 
ments. The  work  has  been  done  in  the  libraries  of  "Washington  containing  the 
largest  collection  of  l)ooks  on  the  subjects  mentioned.  Books  which  are  available 
for  reference  in  these  libraries  are  indicated  by  abbreviations  after  the  entries." 

Tests  of  agricultural  machines  at  Plessis,  E.  Leplae  {Rev.  Gin.  Agron.  [Loti- 
rain],  11  {1903),  .Y(as.  7-S,  pp.  376-382;  9,  pp.  390-394,  fig.  i).— This  article  refers 
briefly  to  Ringelmann's  work  in  the  testing  of  agricultural  machinery,  and  discusses 
the  development  and  perfecting  of  the  plow  and  steam  cultivation. 

Report  on  agricultural  implements  and  machines  at  the  agricultural  expo- 
sition of  Hasselt  in  1900,  J.  PvRO  (Bui.  Agr.  [Brussels],  IS  {1902),  Xo.  4,  pp. 
549-593). — A  brief  discussion  of  the  relative  merits  of  different  forms  of  plows, 
grain  seeders,  fertilizer  distributors,  harvesting  and  thrashing  machines,  rakes,  mills, 
feed  cutters,  petroleum  locomobiles,  etc.,  displayed  at  this  exposition.  Attention  is 
also  called  to  a  simple  but  apparently  efficient  device  for  equalizing  tension  and 
transmitting  force,  in  case  of  horses,  without  shock. 

Notes  on  the  application  of  cold  to  agricultural  products  in  commerce 
{Rev.  Gen.  Agron.  [Louvain^,  11  {1902),  No.  7-8,  pp.  368-375)  .—Briei  notes  are  giyen 
on  the  commercial  application  of  cold  in  the  storage  and  transportation  of  agri- 
cultural products. 
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Fifteentli  Annual  Report  of  Maryland  Station,  1902  {Maryland  Sta.  RpL 
1902,  pj).  XVIII  +201). — This  contains  the  organization  list  of  the  station;  a  report 
of  the  director  enumerating  the  lines  of  work  pursued  by  the  different  departments 
and  giving  notes  on  the  station  hhrary,  agricultural  museum  and  exhibits,  etc. ; 
observations  on  precipitation  and  teinperature;  and  a  financial  statement  for  the 
fiscal  year  ended  June  30,  19U2.  Reprints  of  Bulletins  77-84  of  the  station  on  tiie 
following  subjects  are  appended:  The  comparative  digestibility  of  raw,  pasteurized, 
and  cooked  milk  (E.  S.  R.,  13,  p.  674);  dehorning  of  stock  (E.  S.  R.,  13,  p.  895);  the 
disinfectant  properties  of  washing  powders  (E.  S.  R.,  13,  p.  1020);  acute  epizootic 
leucoencephalitis  in  horses  (E.  S.  R.,  14,  p.  91);  soils  and  fertilizers  for  greenhouse 
crops  (E.  S.  R.,  14,  p.  38);  thinning  fruits  (E.  S.  R.,  14,  p.  2-53);  an  inquiry  as  to  the 
causes  of  pithiness  in  celery  (E.  S.  R.,  14,  p.  250);  and  some  feeding  experiments 
with  cows  (E.  S.  R.,  14,  p.  487). 

Proceedings  of  the  fifteenth  annual  convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  A.  C.  True,  W.  H. 
Beal,  and  H.  H.  Goodell  (  U.  S.  Depi.  Agr.,  Office  of  Expenment  Stations  Bid.  11.5, 
pp.  134,  fig-  1,  charts  8). — This  is  a  detailed  account  of  the  proceedings  of  the  con- 
vention held  at  Washington,  D.  C,  November  12-14,  1901  (E.  S.  R.,  13,  p.  507). 

Statistics  of  the  land-grant  colleges  and  agricultural  experiment  stations 
in  the  United  States  for  the  year  ended  June  30,  1901  (  V.  S.  DepA.  Agr., 
Office  of  Experiment  Stations  Bid.  114,  PP-  39). — A  summary  of  the  statistics  relating 
to  the  stations  appeared  in  E.  S.  R.,  13,  p.  700. 

Agricultural  experiment  stations  and  experimental  fields,  L.  Grande au 
{Jour.  Agr.  Prat.,  n.  .sr/'.,  ./'  {1902),  Xo.  38,  pp.  36o-367). — This  article  traces  briefly 
the  history  of  agricultural  experiment  stations  in  France  and  explains  and  illustrates 
the  work  they  may  do  for  the  benefit  of  agriculture. 

Demonstration  fields — their  organization,  object,  and  uses,  L.  Grandeau 
{Jour.  Agr.  Prat.,  n.  ser.,  4  {1902),  Xo.  37,  p]K  337-340) .—Thin  article  explains  the 
practical  usefulness  of  demonstration  fields  and  urges  their  more  general  establish- 
ment throughout  France. 

History  of  Ohio  agriculture,  C.  W.  Bvrkett  {Concord,  X.  H.,  1900,  pp.  211, 
pis.  4). — This  book  gives  an  account  of  the  progress  and  evolution  of  agriculture  in 
Ohio.  Soil,  climate,  special  means  of  transportation,  crops  of  various  kinds,  stock 
raising,  farm  implements  and  machinery,  and  agricultural  education  are  discussed. 

Report  on  Hv.ngarian  agriculture,  C.  BAUDotiiN  {Bui.  Min.  Agr.  \_France],  21 
{1902),  Xo.  2,  pp.  441-450) . — A  brief  report  on  agriculture  in  Hungary,  containing 
in  addition  to  some  general  statements  and  statistics  notes  on  rotation  of  crops,  the 
use  of  fertilizers,  pasturing,  and  the  culture  of  corn,  oats,  forage  beets,  and  catch 
crops  as  practiced  in  that  country. 

Sources  of  the  agricultural  imports  of  the  United  States,  1897-1901,  F.  H. 
Hitchcock  {U.  S.  Bejd.  Agr.,  Section,  of  Foreign  Markets  Bui.  28,  pp.  132). — Of  the 
agricultural  imports  of  the  United  States  during  the  fiscal  year  1901  Brazil  supplied 
13.65,  Cu])a9.88,  the  United  Kingdom  7.53,  Germany  7.19,  Japan  5.26,  and  France 
5.15  per  cent.  The  total  value  of  the  agricultural  imports  during  1901  was  $391,931,051 
and  the  average  value  for  the  5  years  covered  by  this  report  was  $376,549,697.  A 
similar  statistical  report  for  the  years  1896-1900  was  published  as  Bulletin  24  of  the 
Section  (E.  S.  R.,  13,  p.  494). 

Distribution  of  the  agricultural  exports  of  the  United  States,  1897-1901, 
F.  H.  Hitchcock  (  U.  S.  Dept.  Agr.,  Section  of  Foreign  Markets  Bui.  29,  pp.  202).— Oi 
the  agricultural  exports  of  the  United  States  during  the  fiscal  year  1901,  the  United 
Kingdom  received  52.16,  Germany  15.22,  the  Netherlands  5.36,  and  France  5.28  per 
cent.     The  total  value  of  the  agricultural  exports  during  1901  was  $951,628,331,  and 
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the  average  value  for  the  5  years  covered  by  this  report  was  $827,566,147.  A  similar 
statistical  report  for  the  years  1896-1900  was  published  as  F5ulletin  25  of  the  Section 
(E.  S.  R.,  13,  p.  494). 

Agricultural  returns  for  Great  Britain  for  1901  (London:  Board  of  Agriculture, 
pp.  27). — Tables  showing  the  estimated  total  jiroduce  and  average  yield  per  acre  of 
the  principal  crops,  with  particulars  for  each  county  of  Great  Britain  and  a  summary 
for  the  United  Kingdom. 

Crop  statistics  for  the  Northwest  Territories  in  1901  {Rpt.  Dept.  Agr.  North- 
u'est  Territories,  1902,  pp.  25-32). — A  full  account  is  given  of  the  manner  in  which 
crop  statistics  are  obtained.  A  table  shows  the  total  and  average  yield  and  the 
acreage  of  wheat,  oats,  and  barley  for  1898-1901,  inclusive. 

By-products  of  the  starch  industry  in  the  United  States  {Jour.  Soc.  Arts,  50 
{1902),  No.  2592,  pp.  737,  738). — A  brief  note  on  by-products  obtained  in  the  manu- 
facture of  starch  from  cassava,  potatoes,  corn,  wheat,  and  rice. 

The  utilization  of  wastes  and  by-products,  H.  G.  Kittredge  {Twelfth  Census 
United  States,  Census  Bui.  190,  lyp.  26). — A  general  discussion  of  the  uses  made  of  the 
by-products  and  wastes  of  various  industries,  as  follows:  Iron  and  steel,  lumber  and 
timber,  paper  making,  slaughterhouse  products,  woolen  and  cotton  industries,  cotton 
oil,  leather,  dyeing,  silk,  starch,  old  rubber,  breweries,  tin,  mussel  shells,  glass,  ashes^ 
corn  pith,  glycerin,  printers'  ink  rollers,  powdered  milk,  and  corn  oil. 

Notes  on  miscellaneous  work,  P.  Boxame  {Rap.  An.  Sta.  Agron.  [Mauritius'], 
1901,  pp.  25-37). — Brief  notes  are  given  on  the  character  of  the  season  of  1901-2  in 
Mauritius  as  affecting  the  yield  and  quality  of  crops,  especially  sugar  cane;  the  ferti- 
lizing value  of  organic  nitrogen  from  different  sources;  the  composition  and  food  value 
of  corn  meal;  the  composition  of  twigs  of  Typhonodorum  lendleyanum ;  and  the  damage 
caused  by  rats  on  sugar  plantations  with  means  of  prevention. 

Index  to  the  yearbooks  of  the  TJ.  S.  Department  of  Agriculture,  1894- 
1900,  C.  H.  Greathouse  (  V.  S.  Dept.  Agr.  Division  <f  Fuhllc-ations  Bui.  7,i^p.  196). — 
This  is  a  combined  subject  and  author  index  and  is  essentially  a  continuation  of  an 
index  to  the  annual  reports  of  the  Secretary  of  Agriculture  for  1837  to  1893  published 
as  Bulletin  1  of  the  Division. 


NOTES. 


Alabama  College  and  Station. — C.  C.  Thach,  president  of  the  college,  has  been 
made  acting  director  of  the  station.  E.  S.  Mackintosh,  assistant  horticulturist  of 
the  Minnesota  Station,  has  been  elected  professor  of  horticulture  in  the  college,  and 
horticulturist  of  the  station.  The  department  of  horticulture  has  been  separated 
irom  that  of  biolog)^  and  the  chair  made  a  full  professorship.  The  greenhouses  are 
being  repaired,  and  improvements  made  in  other  station  buildings. 

Colorado  College  and  Station. — At  a  recent  meeting  of  the  State  board  of  agri- 
culture Miss  Theodosia  G.  Amnions,  professor  of  domestic  economy,  was  made  dean 
of  women's  work  in  the  college.  W.  R.  Thomas  has  resigned  from  the  board  to 
become  professor  of  constitutional  and  irrigation  law.  J.  S.  Titcomb,  former  deputy 
State  engineer,  has  been  made  assistant  in  the  department  of  irrigation  engineering. 
A  new  department  of  electrical  engineering  has  been  established,  and  L.  D.  Crain, 
instructor  in  mechanical  engineering,  has  been  made  professor.  The  course  will  be 
opened  with  the  next  college  year,  beginning  September  first.  A  new  building,  to 
be  a  central  heating  plant  and  also  to  contain  rooms  for  the  department  of  electrical 
engineering,  is  being  constructed.  An  enlargement  of  the  main  building,  giving 
increased  seating  capacity  in  the  chapel,  has  been  provided  for.  The  State  legislature 
will  be  asked  for  an  appropriation  of  $75,000  for  a  building  for  the  offices  of  the 
experiment  station  and  for  the  department  of  civil  and  irrigation  engineering.  The 
State  board  of  agriculture  has  transferred  |1,000  from  the  college  funds  to  the  station, 
for  expenditure  under  the  supervision  of  the  director. 

Idaho  University  and  Station. — At  a  recent  meeting  of  the  board  of  regents 
H.  T.  French,  agriculturist  of  the  station,  was  made  director.  F.  A.  Huntley,  hor- 
ticulturist of  the  college  and  station,  has  resigned,  to  take  effect  January  1,  1903. 

Kansas  Station. — The  annual  report  of  the  station  states  that  during  the  past 
fiscal  year  (1901-2)  the  station  published  7  regular  bulletins,  in  editions  of  25,000 
to  27,000  copies;  an  index  to  the  bulletins  for  the  year;  and  23  press  bulletins,  the 
latter  in  editions  varying  from  3,600  to  5,000  copies,  except  in  one  instance  in  which 
17,000  copies  were  printed.  During  the  year  the  station  commenced  operations  at 
the  Fort  Hays  Branch  Station,  on  a  part  of  the  old  Fort  Hays  reservation.  Fields  of 
sorghum  and  Kafir  corn,  sown  alone  and  mixed,  barley,  macaroni  wheats,  millet, 
corn,  soy  beans,  cowpeas,  Bromus  inermis,  alfalfa,  Kansas  stock  melons,  peanuts  and 
garvansas,  and  potatoes  were  grown,  a  grass  garden  with  31  varieties  was  started,  and 
about  three- fourths  of  an  acre  set  to  trees  and  shrubs  sent  out  by  the  college.  The 
chief  objects  of  the  Fort  Hays  branch  are  the  testing  of  plants  and  hiethods  of  culture 
with  special  reference  to  the  needs  of  regions  having  deficient  rainfall.  In  large  part 
these  experiments  are  expected  to  be  upon  a  rather  extensive  scale,  but  performed 
with  careful  attention  to  all  details,  so  as  to  yield  results  of  scientific  accuracy.  The 
cooperative  experiments  of  the  station  with  this  Department  in  the  testing  and 
breeding  of  cereals  and  in  range  improvement  and  forage-plant  investigations  will  be 
conducted  largely  at  tlie  Fort  Hays  branch.  Few  of  the  buildings  on  the  reservation 
■could  be  used  when  repaired. 
610 
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Imdiana  Station. — H.  A.  Huston,  director  of  the  station,  has  resigned  to  accept  a 
position  with  the  German  Kali  Works,  in  charge  of  their  new  branch  office  to  be 
opened  at  St.  Louis,  INIo.  This  branch  will  be  run  as  a  part  of  the  propaganda  and 
will  be  purely  educational.  The  territory  covered  by  the  St.  Louis  office  will  extend 
from  eastern  Ohio  to  Colorado  and  from  Arkansas  to  Minnesota.  Professor  Huston 
will  take  up  his  new  duties  in  April  next. 

Iowa  College -and  Station. — At  a  recent  meeting  of  the  trustees  it  was  decided 
to  devote  the  one-fifth  mill  tax  levy  granted  by  the  last  legislature  for  building  pur- 
poses to  the  erection  of  the  following  buildings  in  the  near  future:  Afire-proof  addi- 
tion to  Agricultural  Hall,  60  by  100  ft.,  for  the  use  of  the  departments  of  agronomy 
and  farm  mechanics,  greenhouses  for  agronomy  and  horticulture,  and  a  two-story 
judging  pavilion  for  agronomy  and  animal  husbandry  60  ft.  in  diameter,  to  cost 
$50,000;  a  central  building  for  administration  and  general"  science  purposes,  to  cost. 
$225,000;  a  new  agricultural  building,  to  cost  $200,000;  and  a  central  heating  plant, 
to  cost  $60,000.  The  erection  of  the  buildings  will  be  taken  up  in  the  order  named. 
The  addition  to  Agricultural  Hall  and  the  other  buildings  for  the  agricultural 
department  will  be  taken  up  first,  and  will  be  completed  by  the  opening  of  the  next 
college  year.  The  new  main  building,  which  takes  the  place  of  the  one  destroyed  by 
fire,  the  new  agricultural  building,  and  the  central  heating  plant  will  be  erected  as 
soon  as  the  income  from  the  tax  levy  permits.  The  new  experiment  station  l;)arrL 
has  been  completed. 

Kentucky  Station. — 0.  M.  Shedd,  a  graduate  of  the  Kentucky  Agricultural  Col- 
lege, has  been  made  assistant  chemist,  to  succeed  L.  0.  Beatty;  and  E.  P.  Taylor, 
of  the  Colorado  Agricultural  College,  has  been  appointed  assistant  entomologist  and 
botanist,  to  succeed  T.  L.  Richmond.  The  board  of  trustees  at  the  recent  semi- 
annual meeting  authorized  the  erection  of  a  new  building,  to  be  devoted  exclusively 
to  the  station,  and  costing  $20,000.  This  will  be  erected  on  a  parcel  of  ground 
recently  purchased  for  $4,000,  and  lying  between  the  college  campus  and  the  sta- 
tion farm.  The  building  will  contain  the  offices  of  the  different  divisions  of  the- 
station  and  their  laboratories. 

Minnesota  Station. — Beyer  Aune,  a  graduate  of  the  University  of  Minnesota,  has: 
been  appointed  foreman  of  the  station  farm. 

Nebraska  University  and  Station. — A.  T.  Wiancko,  instructor  in  agriculture  in 
the  university  and  assistant  agriculturist  of  the  station,  resigned  January  1  to  go  to 
Purdue  University,  where  he  will  be  connected  with  the  instruction  in  agriculture,, 
and  will  have  charge  of  the  field  experiments  of  the  Indiana  Station. 

Cornell  University  and  Station. — The  announcement  is  made  that  G.  C.  Cald- 
well has  retired  from  active  service,  in  accordance  with  the  recent  regulations  of  the 
trustees  permitting  professors  to  retire  with  pension.  Professor  Caldwell  has  been 
at  the  head  of  the  chemical  department  of  the  university  since  1868,  and  chemist  of 
the  station  since  its  establishment.  John  W.  Gilmore,  B.  S.  A.,  has  entered  upon 
hia  duties  as  agriculturist  of  the  station.  Mr.  Gilmore  has  recently  returned  from 
the  Philippine  Islands,  where  he  was  connected  with  agricultural  work,  and  pre- 
vious to  that  spent  a  year  in  Hawaii  and  two  years  in  China  engaged  in  teaching 
agriculture. 

Ohio  Station. — At  a  recent  meeting  of  the  board  of  control  of  the  station  it  was; 
decided,  in  view  of  the  great  increase  in  the  work  and  responsibilities  of  the  agri- 
cultural department,  to  divide  that  department  into  the  two  administrative  depart- 
ments of  agriculture  and  animal  husbandry,  and  C.  G.  Williams,  of  Gustavus,  Ohio, 
W'as  appointed  chief  of  the  agricultural  department  and  superintendent  of  the  farm. 
Mr.  Williams  is  a  successful  and  progressive  young  farmer  who  is  widely  known  over 
the  State  as  an  agricultural  writer  and  a  farmers'  institute  speaker.  The  appoint- 
ment of  a  chief  of  the  department  of  animal  husbandry  will  be  made  at  a  later  date. 
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Rhode  Islaxd  College  and  Station. — Kenyon  L.  Butterfield  has  been  elected 
president  of  the  college  and  will  enter  upon  his  duties  about  April  first.  Mr.  Butter- 
field  was  for  several  years  superintendent  of  farmers'  institutes  in  Michigan  and  is 
at  present  instructor  in  rural  sociology  in  the  University  of  Michigan,  where  he  has 
been  taking  post-graduate  work.  T.  G.  Mathewson,  of  East  Greenwich,  has  been 
appointed  president  of  the  board  of  managers  to  succeed  H.  L.  Greene,  resigned.- 
L.  P.  Sprague,  assistant  horticulturif^t  of  the  station,  has  resigned,  and  A.  E.  Stene, 
of  Cornell  University,  has  been  appointed  to  succeed  him. 

South  Carolina  Station.^ — A  new  barn  for  the  station  has  recently  been  com- 
pleted, and  registered  representatives  of  the  beef  and  milk  strains  or  breeds  are 
being  placed  in  it. 

Vermont  Station.— The  general  assembly,  recently  adjourned,  has  replaced  the 
fertilizer  and  feeding  stuffs  inspection  laws,  passed  respectively  in  1888  and  1898, 
with  new  enactments.  A  brand  tax  has  been  substituted  for  a  blanket  license  as  a 
means  of  raising  revenue  for  the  enforcement  of  the  fertilizer  law,  and  a  small  appro- 
priation has  been  voted  the  station  for  use  in  feeding  stuffs  inspection,  thus  doing 
away  with  the  cumbersome  and  unsatisfactory  tag  tax  system  hitherto  in  vogue. 
The  fertilizer  law  has  been  drawn  in  substantial  conformity  with  the  recommenda- 
tions contained  in  the  report  of  the  committees  on  fertilizer  legislation  of  the  Associa- 
tion of  American  Agricultural  Colleges  and  Experiment  Stations  and  of  the  Association 
of  Official  Agricultural  Chemists.  A  joint  resolution  was  passed  requesting  the  sta- 
tion to  investigate  the  seed  trade  of  the  State,  and  to  report  to  the  next  general 
assembly  such  findings  and  recommendations  as  are  deemed  wise  and  will  con- 
tribute to  the  enhanced  purity  of  grass  and  similar  seeds. 

WiscoNsrv  University  and  Station. — T.  F.  McConnell,  instructor  in  animal  hus- 
bandry in  the  college  of  agriculture  and  assistant  in  the  station,  has  been  elected  to 
the  chair  of  animal  husbandry  in  the  Arizona  University  and  Station. 

U.  S.  Department  op  Agriculture. — Another  building  for  the  use  of  the  Depart- 
ment has  been  erected  by  private  enterprise.  The  new  building  is  to  accommodate 
the  botanical  work  of  the  Bureau  of  Plant  Industry,  and  is  located  on  Twelfth  street 
near  the  Department  grounds.  It  is  85  by  40  ft.  and  3  stories  in  height,  with  a  large 
basement.  The  Vjuilding  has  about  35  rooms  above  the  basement,  most  of  them 
of  good  size  and  well  lighted.  The  basement  will  contain  4  large  workrooms,  2  of 
these  to  be  used  for  seed  germination,  and  2  as  laboratories  for  investigations  of  drugs 
and  medicinal  plants  and  of  poisonous  plants,  respectively.  The  first  two  floors  will 
be  given  up  to  office  and  laboratory  rooms  for  the  pure  seed  investigations,  drugs 
and  medicinal  plants,  and  poisonous  plants;  and  the  third  floor  will  accommodate  the 
cereal  investigations,  the  tropical  agricultural  work,  and  the  fiber  plant  investiga- 
tions, and  will  contain  a  general  photographic  room  and  2  dark  rooms.  The  build- 
ing was  ready  for  occupation  January  1.  It  serves  to  bring  together  the  work  in 
botanical  lines  which  heretofore  has  been  quite  widely  scattered. 

Society  of  Official  Horticultural  Inspectors. — The  second  annual  meeting  of 
this  society  was  held  at  Atlanta,  Ga.,  October  6,  7,  and  8,  on  the  occasion  of  the  con- 
vention of  the  Association  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions. ■  Representatives  were  present  from  Florida,  Georgia,  Illinois,  Massachusetts, 
New  Jersey,  New  York,  Pennsylvania,  South  Carolina,  and  Virginia.  The  sessions 
were  presided  over  by  S.  A.  Forbes,  of  Illinois,  and  W.  M.  Scott,  of  Georgia,  acted 
as  secretary.  We  are  indebted  to  the  courtesy  of  the  latter  for  this  account  of  the 
meeting.  The  proceedings  took  the  form  of  discussions  of  topics  suggested  in  a  pre- 
liminary programme,  rather  than  the  presentation  of  set  papers.  At  the  conclusion 
of  the  discussion  of  each  topic  the  views  of  the  delegates  on  that  point  were  recorded 
in  a  resolution  offered  by  some  member. 

Upon  the  first  topic,  Interstate  Comity  Avith  Respect  to  the  Certification  of  Nurs- 
eries, the  unanimous  opinion  of  the  delegates  was  to  the  effect  that  the  examining 
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or  certifying  officer  of  each  State  accept  at  its  face  value  the  statements  made  in  cer- 
tificates duly  granted  under  the  laws  of  other  States,  so  far  as  the  laws  of  his  own 
State  admit,  unless  information  at  hand  creates  a  reasonable  doubt  as  to  the  regu- 
larity of  the  certificate  or  its  application. 

The  discussion  of  the  second  topic,  Exchange  of  Communications  with  Reference 
to  Receipt  of  Diseased  Nursery  Stock  Originating  in  Other  States,  was  brief,  as  all 
present  appeared  to  be  of  the  same  mind,  viz,  "that  the  inspectors  of  the  several 
States  should  freely  and  frankly  exchange  communications  with  regard  to  nursery 
infestation,  and  that  each  should  notify  every  other  of  such  cases  of  infestation  and 
attempts  at  evasion  of  the  laws  as  might  from  time  to  time  come  to  his  notice." 

The  third  topic  related  to  Interstate  Cooperation  for  the  Control  of  Horticultural 
Pests  whose  Area  of  Distribution  Extends  Across  State  Lines.  In  the  discussion 
several  cases  were  cited  in  which  it  was  shown  that  cooperation  was  necessary  to 
2:)roduce  the  desired  results,  and  this  view  was  expressed  in  the  resolution  adopted, 
which  gave  the  preference  in  the  treatment  of  any  particular  pest  to  such  cases. 

Upon  the  question.  Is  it  Desiral)le  that  Nurserymen  Should  Pay  Any  Part  or  All 
of  the  Expenses  of  Nursery  Inspection  Required  by  Law,  Either  Direct  or  as  a  Fee 
for  a  Certificate?  considerable  difference  of  opinion  was  expressed,  some  holding 
that  there  should  be  no  fees;  others  that  the  nurserymen  should  pay  small  fees,  as 
in  the  case  of  fertilizers,  etc. ;  others  that  they  should  take  out  a  license  at  a  small 
fee,  as  a  matter  of  record  for  the  inspector.  The  resolution  adopted,  however,  was 
to  the  effect  that  the  nurserymen  should  not  be  required  to  pay  the  expense  of  the 
ordinary  inspection  of  nursery  stock.  On  the  related  topic.  Is  it  Desirable  that  the 
Entire  Cost  of  Insecticide  or  Fungicide  Measures  Required  by  Law  Should  be  Borne 
by  the  Owner  of  the  Affected  Property?  the  consensus  of  opinion  was  that  the  State 
should  not  bear  the  cost  of  the  treatment  of  private  premises,  but  that  the  entire 
cost  should  ])e  borne  by  the  owner. 

Various  insi^ectors  reported  upon  nursery  pests  in  their  respective  States  whose 
continued  presence  will  prevent  the  certification  of  a  nursery.  Mr.  Smith's  practice 
in  New  Jersey  w-as  to  withhold  certificate  from  nurserymen  whose  premises  were 
fountl  infested  with  San  Jose  scale,  at  least  until  all  infestation  was  ehminated;  stock 
actually  infested  with  black  knot  was  not  certified;  yellows  could  not  be  detected 
on  nursery  stock  and  was  hardly  considered  as  a  factor  in  the  inspection;  crown  gall 
was  inspected  for,  so  far  as  possible,  after  the  stock  was  dug,  and  visibly  diseased 
plants  discarded;  stock  badly  infested  with  woolly  aphis  was  destroyed;  the  occur- 
rence of  ^'l.s^j/fZioiiw  ancylus,  .1.  forbcxi,  and  Chionaspis  furfurus  would  not  debar  the 
stock;  the  occurrence  of  any  scale  insect  on  imported  stock  would  prevent  certifica- 
tion, and  the  presence  of  Diaspis  pyricola  especially  would  act  as  a  bar. 

Mr.  Fernald  reported  that  in  Massachusetts  no  certificate  would  be  granted  so  long 
as  the  San  Jose  scale,  Diaspis  jjcntagona,  Aspidiotus  ostrea'formis,  gypsy  moth,  brown- 
tail  moth,  yellows,  rosette,  or  black  knot  was  found  infesting  the  stock.  Crown  gall, 
he  stated,  had  not  so  far  been  found  in  Massachusetts. 

Mr.  Gossard  reported  that  it  was  his  practice  in  Florida  to  withhold  certificate 
from  the  owner  of  premises  infested  with  San  Jose  scale  until  the  jjroper  steps  had 
been  taken  to  get  rid  of  the  pest  by  fumigation  or  otherwise.  Diaspis  pentagona 
occurred  in  the  State,  but  so  far  had  not  been  found  in  the  nurseries.  Citrus 
plants  were  commonly  infested  with  various  scale  insects,  but  no  definite  action  had 
yet  been  taken  with  respect  to  such  cases.  White-fly  was  so  generally  distributed 
as  to  render  restrictive  measures  against  it  impractical,  but  treatment  was  recom- 
mended. In  cases  of  crown  gall  the  owners  were  instructed  to  destroy  all  affected 
plants,  and  root-knot  infestation  was  also  rejected. 

Mr.  Hamilton  stated  that  the  prevailing  rule  in  Pennsylvania  was  to  grant  a 
certificate  when  the  nursery  was  found  apparently  free  from  San  Jose  scale,  and  to 
withhold  the  certificate  when  this  pest  occurred.     Mr.  Butz,  of  the  same  State, 
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explained  further  that  in  cases  of  crown  gall,  woolly  aphis,  and  some  other  of  the 
more  injurious  pests,  the  nurserymen  were  requested  to  discard  badly  affected  stock, 

Mr.  Burgess  reported  that  in  Ohio  the  presence  in  a  nursery  of  the  San  Jose  scale,. 
black  knot,  or  peach  yellows  was  sufficient  ground  for  withholding  certificate,  and 
that  plants  infested  with  woolly  aphis  or  affected  with  crown  gall  were  caused  to  be 
destroyed.  He  stated  that  the  oyster-shell  bark  louse  was  doing  considerable 
damage  in  Ohio,  and  so  far  as  iiractical  its  dissemination  on  nursery  stock  was 
prevented. 

Mr.  Phillips  reported  that  the  jiractice  in  Virginia  was  to  withhold  certificate  frorn^ 
nurseries  in  which  San  Jose  scale,  black  knot,  or  peach  yellows  was  found  until  the 
trouble  was  effectually  eliminated.  Peach  yellows  had  not  so  far  been  found  in  the 
nurseries,  but  diseased  orchard  trees  in  the  neighborhood  of  a  nursery  sometimes 
occurred,  and  these  were  destroyed  before  a  certificate'  was  granted.  The  same  was 
true  of  black  knot.  He  stated  further  that  severe  cases  of  crown  gall,  woolly  aphis, 
and  pear  blight  were  not  admitted  under  certificate.  Plants  actually  showing  the 
presence  of  such  pests  were  discarded. 

Mr.  Forbes  required  the  Illinois  inspectors  to  send  in  a  statement  of  every  pest 
found  in  the  nursery,  and  before  a  certificate  was  granted  he  required  the  elimina- 
tion of  the  San  Jose  scale  and  black  knot.  Precautions  were  taken  to  avoid  sending 
out  borers,  woolly  aphis,  crown  gall,  and  pear  blight.  Plants  infested  with  woolly 
aphis  to  the  extent  of  causing  warty  formations  on  the  roots  were  discarded,  and  so 
also  were  plants  visibly  affected  with  crown  gall.  Noticeable  infestation  of  the  scurfy 
scale  and  bad  cases  of  oyster-shell  bark  louse  were  rejected. 

Mr.  Scott  stated  that  in  Georgia  the  presence  of  the  San  Jose  scale,  Diaspis  jjenta- 
gona,  black  knot,  or  rosette  would  prevent  the  certification  of  a  nursery;  that  stock 
seriously  affected  with  crown  gall,  root  knot,  or  woolly  aphis  was  not  allowed  to  be 
sent  out  under  certificate;  and  that  stock  infested  with  the  cherry  scale,  scurfy  scale, 
or  oyster-shell  scale  was  caused  to  be  properly  treated  before  it  was  distributed.  It 
had  been  his  practice  in  suspicious  cases  to  have  the  stock  inspected  on  the  heeling-in 
grounds  for  crown  gall,  woolly  aphis,  and  scale  insects. 

Observers  differed  in  regard  to  the  prevalence  of  crown  gall.  This  was  reported 
as  confined  to  the  apple  in  Illinois  and  Virginia,  to  the  peach  in  New  Jersey  and 
Florida,  and  equally  common  on  the  peach  and  apple  in  Georgia. 

Mr.  Engle,  of  Pennsylvania,  called  attention  to  the  black  peach  aphis,  which  in 
his  opinion  all  inspectors  should  rule  against. 

A  motion  was  adopted  calling  for  the  appointment  of  a  committee  of  three,  includ- 
ing the  chairman,  to  compare  all  existing  laws  concerning  the  control  of  insects  and 
diseases  in  the  nursery  or  orchard,  suggest  points  to  be  covered  in  State  legislation, 
and  formulate  suggestively  uniform  State  and  Federal  legislation  to  regulate  nursery 
inspection,  interstate  traffic,  and  orcliard  control,  this  committee  to  report  at  the 
next  meeting. 

With  reference  to  the  procedure  taken  in  cases  of  nursery  infestation  with  scale  or 
other  dangerous  pests,  Mr.  Scott  stated  that  the  Georgia  law  prohibited  the  certifica- 
tion of  a  nursery  when  any  portion  of  it  was  found  infested,  and  that  he  had  dis- 
posed of  such  cases  according  to  the  individuality  of  the  nurseryman,  as  well  as 
the  circumstances  attending  the  case,  in  the  following  manner:  Case  1. — A  por- 
tion of  a  large  nursery  was  found  infested  with  San  Jose  scale,  and  as  agreed 
to  by  the  owner  its  customers  were  notified  of  the  exact  conditions,  with  assurance 
that  the  stock  actually  infested  would  be  burned  and  the  remainder  fumigated  under 
supervision.  To  the  surprise  of  both  the  owner  and  himself  not  a  single  order  was 
countermanded  and  practically  the  entire  stock  was  disposed  of  at  the  customary 
prices.  Case  2. — Upon  the  inspection  of  a  certain  nursery  a  single  specimen  of  San 
Jose  scale  was  found  upon  a  plum  leaf,  and  in  spite  of  a  most  careful  examination  no 
further  infe.station  could  be  found  at  that  time.  A  second  inspection  at  the  heeling-in 
grounds  revealed  a  slight  infestation  of  a  dozen  or  more  trees,  which  were  thrown 
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out.  The  owner  would  not  agree  to  the  notification  of  his  customers  as  in  case  1, 
and  a  certificate  to  cover  the  contents  of  each  box  was  issued  after  a  Hst  was  furnished 
of  persons  to  whom  the  stock  was  intended  to  be  shipped.  Other  cases  were  treated 
Similarly.  Case  3. — ^In  this  case  the  nursery  was  located  in  a  section  where  practi- 
cally all  the  orchards  were  infested  and  the  fruit  interest  was  sufficiently  great  to 
demand  all  the  stock  grown  in  this  nursery.  The  certificate  issued  set  forth  the 
facts,  viz,  that  San  Jose  scale  was  found  in  a  portion  of  the  nursery  and  that  the 
proper  steps  had  been  taken  to  eliminate  it.  Under  this  certificate  practically  all 
the  stock  was  disposed  of  at  market  prices. 

In  Pennsylvania  ^Ir.  Hamilton  required  under  affidavit  the  attachment  of  a  state- 
ment of  fumigation  to  each  shipment.  In  Florida  Mr.  Gossard  required  a  thorough 
cleaning  up  by  destruction  of  trees  actually  infested  and  the  fumigation  of  the 
remainder.  In  Illinois  Mr.  Forbes  did  not  require  the  fumigation  of  the  entire  stock 
wlien  scale  was  found  in  an  isolated  portion  of  the  nursery,  unless  the  indications 
were  that  there  had  been  a  general  spread  of  the  scale.  However,  fumigation  was 
required  for  the  infested  portions  or  for  the  entire  stock  when  the  infestation  was 
general.  In  New  Jersey  Mr.  Smith  required  the  fumigation  of  the  entire  stock  when 
scale  was  found  in  the  nursery,  but  under  no  circumstances  did  he  allow  shipments 
of  stock  from  infested  nurseries  to  go  outside  the  State.  However,  he  did  not 
restrict  the  sale  of  such  stock  within  the  State.  In  Ohio  Mr.  Burgess's  method  was 
to  destroy  all  infested  stock  and  require  the  fumigation  of  such  as  was  dangerously 
near.  In  Massachusetts  Mr.  Fernald  gave  the  owner  the  option  of  fumigation  or 
destroying  the  infested  stock,  and  in  cases  of  general  infestation  a  fumigation 
affidavit  was  required. 

Following  these  statements,  a  resolution  was  adopted  expressing  the  opinion  of 
the  meeting  that  nursery  stock  fumigated  according  to  accepted  requirements  should 
be  considered  as  satisfactory  as  stock  sold  under  certificates  of  inspection  only. 

A  paper  by  Mr.  Smith  relating  to  recent  observations  and  experiments  with  insec- 
ticides for  the  San  Jose  scale,  presented  before  the  section  on  entomology  of  the  gen- 
eral association,  was  discussed  by  the  inspectors;  and  Mr.  Fernald  reported  upon 
some  recent  experiments  by  him  in  Massachusetts,  said  to  represent  the  most  exten- 
sive w'ork  against  the  San  Jose  scale  ever  done  in  New  England.  The  discussion  was 
quite  general  and  extended,  and  tended  to  show  that  the  petroleum  oils,  whale-oil 
soap,  and  lime-sulphur-and-salt  wash  constitute  the  standard  remedies  for  the  San 
Jose  scale  in  orchards. 

The  society  decided  to  meet  again  next  year  in  connection  with  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations.  S.  A.  Forbes  was  reelected 
chairman,  and  J.  B.  Smith  was  elected  to  the  new  office  of  vice-chairman. 

Miscellaneous. — The  Carnegie  Institution  has  made  a  grant  of  $5,000  to  Prof. 
W.  O.  Atwater,  of  Wesleyan  University,  for  investigations  on  the  measurement  of 
oxygen  in  connection  with  metabolism  experiments.  The  attempt  will  be  made  to 
modify  the  workings  of  the  respiration  calorimeter  so  as  to  inti'oduce  known  amounts 
of  oxygen  into  the  respiration  chamber  to  replace  that  used  by  the  subject,  instead 
of  supplying  the  same  in  a  current  of  fresh  air,  as  at  present.  These  investigations 
will  be  in  the  direction  of  a  further  refinement  of  the  methods  for  studying  the 
metabolism  of  nutrients  in  man,  and  are  made  desirable  by  the  present  status  of  the 
study  which  has  been  in  progress  at.iliddletown,  in  cooperation  with  this  Depart- 
ment, for  several  years  past.  The  determination  of  the  oxygen  balance  will  enable 
the  calculation^ of  the  respiratory  quotient,  and  will  furnish  much  more  accurate  data 
for  determining  the  net  value  to  the  body  and  the  replacing  power  of  nutrients  from 
different  sources. 

The  School  of  Practical  Agriculture,  recently  located  at  Briarcliff  Manor,  N.  Y., 
has  moved  to  its  new  location  at  Poughkeepsie.  No  buildings  have  yet  been  erected, 
but  two  houses  ni  the  city  hay^  been  rented  and  for  the  present  the  school  will  be 
quartered  in  these.     As  soon  as  funds  are  obtained  to  warrant  the  expenditure,  a  main 
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building  and  laboratories  will  be  built  at  the  farm  which  has  been  acquired  outside 
thr?  city.  This  school,  which  has  been  popularly  referred  to  as  the  Briarcliff  School, 
will  hereafter  be  known  as  the  School  of  Practical  Agriculture  at  Poughkeepsie. 

The  death  is  announced  of  Dr.  T.  R.  Segelcke,  professor  of  dairying  in  the  Royal 
Veterinary  and  Agricultural  College  at  Copenhagen.  Professor  Segelcke  was  one  of 
the  ver}-  first  to  take  up  the  systematizing  of  butter  and  cheese  making  as  based  upon 
the  observance  of  scientific  principles  of  management,  and  has  been  generally  recog- 
nized as  the  father  of  modern  dairying  in  Scandinavia.  For  many  years  he  carried 
on  a  propaganda  for  the  improvement  of  dairy  practice  among  the  farmers  in  -Den- 
mark, and  found  an  able  second  in  Professor  Fjord,  who  took  up  the  experimental 
side.  He  was  appointed  instru(;tor  in  dairying  at  the  Royal  Agricultural  College  in 
the  early  sixties,  and  in  1874  was  made  professor  of  that  branch.  He  is  said  to  have 
been  the  first  professor  of  dairying  appointed  to  any  institution  in  the  world.  The 
number  of  students  in  the  institution  grew  from  2  in  1864  to  189  in  1877.  Professor 
Segelcke' s  lectures  were  very  popular,  and  have  been  frequented  by  nearly  all  the 
teachers  of  dairying  and  the  leading  dairy  specialists  in  the  Scandinavian  countries 
for  25  years  past.  He  also  held  courses  of  two  to  three  months  in  practical  dairying 
at  a  large  number  of  first-class  creameries  in  different  parts  of  Denmark.  His  popu- 
larity was  shown  on  the  occasion  of  the  celebration  of  his  seventieth  birthday  by  his 
students  last  year.  Of  late  years  he  had  confined  himself  more  especially  to  his 
lectures  at  the  college,  but  remained  at  the  head  of  the  commission  charged  with 
carrying  out  the  regulations  of  the  oleomargarine  laws. 

The  Chemical  Physiological  Experiment  Station  for  Wine  and  Fruit  Growing  at 
Klosterneuburg,  Austria,  has  been  discontinued  and  the  control  work  of  the  station 
united  with  that  of  the  Agricultural  Chemical  Experiment  Station  at  Vienna,  under 
Dr.  F.  W.  Dafert.  The  viticultural  division  of  the  Vienna  Station  has  also  taken 
charge  of  all  work  in  that  line  at  the  Klo'sterneuburg  Station,  except  the  preparation 
of  yeast  cultures  for  wine  making,  which  in  future  will  be  in  charge  of  the  Higher 
School  for  Wine  and  Fruit  Culture  at  Klosterneuburg. 

We  quote  the  following  from  Nature:  The  committee  of  the  class  including  agri- 
cultural practice  and  agricultural  statistics  at  the  Paris  Exhibition  of  1900  has  decided 
to  make  a  grant  of  2,400  francs  to  the  agricultural  section  of  the  Paris  Society  for  the 
Encouragement  of  National  Industries,  to  be  employed  in  agricultural  research  in 
such  a  manner  as  the  committee  of  the  society  determines.  In  his  letter  to  the  presi- 
dent of  the  society,  M.  Tisserand,  on  behalf  of  the  exhibition  committee,  expresses 
satisfaction  that  such  a  grant  is  possible  as  the  outcome  of  the  work  of  the  section  of 
the  exhibition  represented  by  him. 

A  recent  number  of  Chronique  agncole  <Ju  canton  de  Vaud  gives  an  account  of  a  very 
enthusiastic  celebration  of  the  seventy-fifth  anniversary  of  the  birth  of  Samuel  Bieler, 
and  of  the  twenty-fifth  anniversary  of  his  appointment  as  director  of  the  Cantonal 
School  of  Agriculture.  Representatives  of  many  important  agricultural  societies  and 
institutions  of  Switzerland  participated.  Professor  Bieler,  by  public  addresses,  lec- 
tures, publications,  and  activity  in  various  societies,  has  exerted  a  considerable  influ- 
ence on  the  progress  of  agriculture  in  Switzerland,  largely  by  popularizing  science 
relating  to  agriculture  and  making  it  available  for  the  practical  agriculturist. 

The  first  number  of  The  Australian  Gardener  recently  reached  this  Office.  It  is  a 
monthly  journal  of  16  to  18  pages  and  devoted  mainly  to  floriculture.  It  also  con- 
tains information  of  a  practical  character  upon  vegetable  and  fruit  growing,  and  is 
designed  for  professional,  practical,  and  amateur  gardeners  in  Australia,  New  Zea- 
land, Tasmania,  and  South  Africa. 

A  school  for  tanning  industry,  the  first  to  be  established  in  Italy,  was  opened  at 
Turin  in  December.  The  school  was  founded  by  the  local  association  for  the  tan- 
ning industry. 
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An  interesting  feature  of  the  ^Vashing•ton  meeting-  of  the  American 
Association  for  the  Advancement  of  Science  was  a  discussion,  by  six 
men  selected  to  represent  different  branches  of  science,  of  the  ques- 
tion: How  Can  P^ndowments  be  Used  Most  Effectually  for  Scientific 
Research  i  The  occasion  of  this  was  a  joint  session  of  the  biological 
societies  with  the  American  Society  of  Naturalists. 

While  various  phases  of  this  question  were  covered  b}"  the  different 
speakers,  one  point  quite  prominently  emphasized  b}'  nearly  all  was 
the  prime  importance  of  the  //tan.  This  single  factor  overshadows  all 
others  in  research — the  theme,  the  equipment,  the  surroundings,  and 
other  material  resources.  Large  amounts  of  money,  magnificent 
lal)oratories,  expensive  and  elaborate  equipment  do  not  insure  research 
of  high  order,  and  only  to  a  limited  extent  will  they  promote  it.  Men 
with  well-developed  investigating  instincts  are  the  great  prerequisite. 
Such  men  will  rise  al)ove  their  surroundings,  and  will  accomplish 
results  in  spite  of  conditions  which  are  not  ideal.  They  will  not  allow 
a  lack  of  the  hitest  facilities  or  the  best  arrangement  of  their  time  to 
deter  them  from  the  pursuit  of  knowledge.  This  is  the  genius  of  the 
research  worker,  that  his  zeal  and  devotion  and  his  inspiration  serve 
to  offset,  if  necessary,  luifavorable  conditions  which  to  another  would 
be  deterrent. 

Special  natural  traits  and  qualifications  are  required  for  the  success- 
ful research  worker.  Considerable  of  our  research  work,  as  one 
speaker  stated,  is  carried  on  because  research  is  more  or  less  of  a  fad — 
the  thing  for  the  student  to  do;  and  this  often  leads  men  and  women 
into  research  work  who  are  not  suited  to  it  by  nature  or  capable  of 
rising  above  a  comparatively  low  level  in  that  line  of  activity. 

The  conditions  prevalent  in  this  country,  with  its  man}'  opportu- 
nities and  distracting  influences,  do  not  favor  the  highest  development 
of  the  qualities  necessary  in  the  research  worker.  There  is  a  lack  of 
incentive — the  opportunity  for  a  career  which  other  lines  hold  out. 
The  position  of  the  man  of  science  who  devotes  himself  to  research  is 
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not  assured  as  it  is  in  Europe.  Research  work  is  comparatively  new  in 
our  iuii\ersities  as  yet.  Men  have  been  connnonly  selected  for  teaching- 
niainlv  because  of  their  ability  as  instructors,  rather  than  as  investi- 
oators  in  science.  The  commercial  tield  holds  out  such  financial  induce- 
ments that  it  attracts  many  of  the  most  brilliant  men,  and  unfortunately 
it  is  not  always  the  brightest  men  who  take  up  advanced  work  in  our 
universities.  These  influences,  together  with  an  impatience  for  recog- 
nition and  a  restlessness  which  often  leads  to  superficial  work,  militate 
against  the  highest  development  of  research  in  this  country.  The 
remedy  for  this  is  the  spread  of  education  and  a  more  general  apprecia- 
tion and  understanding  of  research. 

Prof.  Asaph  Hall,  the  president  of  the  association,  expressed  senti- 
ments in  line  with  these  thoughts  in  his  retiring  address.  He  said: 
"The  great  steps  of  progress  in  science  have  come  from  the  efforts  of 
individuals.  Schools  and  universities  help  forward  knowledge  by 
giving  to  many  students  opportunities  to  learn  the  present  conditions, 
and  from  them  some  genius  like  Lagrange  or  Gauss  may  come  forth 
to  solve  hard  questions  and  to  break  the  paths  for  future  progress. 
This  is  al)out  all  the  schools  can  do.  We  need  a  body  of  men  who  can 
give  their  lives  to  quiet  and  continuous  study." 

This  need  is  not  confined  to  an}^  particular  branch  of  science.  The 
genius  and  acumen  required  for  investigation  find  a  no  mean  field  for 
the  exercise  of  their  full  faculties  in  the  realm  of  applied  and  economic 
science.  Special  qualifications  and  training  seem  necessary  to  apply- 
ing the  results  of  investigation  in  pure  science  to  practical  everyday 
life.  The  high  plane  of  this  work  and  its  value  to  mankind  were  well 
expressed  in  Dr.  flordan's  address  before  the  Society  for  the  Promo- 
tion of  Agricultural  Science,  which  will  be  printed  in  the  next  number. 

The  advantages  of  institutions  designed  esj^ecially  for  research  were 
emphasized  by  several  of  the  speakers  in  this  discussion;  and  this,  it 
may  be  noted,  is  one  of  the  greatest  initial  advantages  of  the  agricul- 
tural experiment  stations. 

With  reference  to  cooperation  in  research  it  was  held,  at  least  b}^ 
one  of  the  speakers,  to  be  a  mistake  to  strive  too  much  after  coordina- 
tion. Cooperation,  it  was  pointed  out,  often  means  subordination, 
which  is  usually  stifling  in  its  effects;  and  the  best  plan  was  thought  to 
])e  for  each  institution  to  go  on  in  its  own  way  in  research,  rather 
independently,  and  work  out  its  own  plan,  whether  it  lead  to  success  or 
failure. 

W  hile  it  is  not  unusual  to  encounter  this  feeling,  or  something  akin 
to  it,  among  investigators,  the  growing  complexity  of  science  and  the 
increase  in  specialization  seem  to  make  a  certain  amount  of  cooperation 
very  desirable.  This  is  especially  the  case  in  investigating  problems 
in  applied  science.     There  is  greater  need  than  ever  for  a  considerable 
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nuinbcr  of  men,  ropreseuting  ditierent  hnuiche.sot'  science,  to  collabo- 
rate in  tlieir  undertakings  and  thus  to  strengthen  the  work  of  both. 
Some  of  the  most  successful  features  of  our  experiment  station  work 
illustrate  this  quite  forcibly.  Nearly  every  experiment  station  fur- 
nishes some  good  examples.  We  have  only  to  he  reminded  of  some 
of  these  to  see  that  cooperation  within  the  station  has  not  necessarily 
meant  sid^ordination.  We  have  come  to  regard  a  union  of  two  or  more 
departments  as  extremely  advantageous  in  many  lines  of  station  work, 
from  the  standpoint  of  the  individual  workers  as  well  as  that  of  the 
product  as  a  whole.  And  one  of  the  greatest  services  of  the  successful 
station  directors  has  l)een  to  bring  about  a  union  of  effort  among  mem- 
bers of  the  station  staff',  and  to  so  coordinate  and  direct  the  work  of 
different  departments  that  the  energies  will  not  be  scattered  or  the 
work  too  disconnected  and  fragmentary. 

The  name  of  Pierre  Paul  Deherain  is  familiar  to  all  readers  of  this 
journal.  For  years  he  has  been  one  of  the  leading  spirits  in  agricul- 
tural investigation  in  France,  and  is  widely  known  through  his  writings 
and  his  works.  His  death  occurred  in  Paris  December  7,  1902,  at  the 
age  of  seventy-two. 

Deherain's  earlier  years  were  occupied  in  teaching  chemistry  in  the 
Central  School  of  Agriculture,  and  in  1865  he  was  appointed  professor 
of  chemistr}"  in  the  Agricultural  School  at  Grignon.  In  1881  he  was 
made  titular  professor  of  vegetable  physiology  in  the  Museum  of 
Natural  History  at  Paris,  an  honor  which  he  highly  prized,  and  in 
1887  he  was  elected  a  member  of  the  French  Academy  of  Science  in 
the  vacanc}"  caused  by  the  death  of  the  famous  Boussingault. 

During  his  long  connection  with  the  National  School  of  Agriculture 
at  Grignon  and  the  station  at  that  place,  of  which  he  was  director,  his 
time  was  devoted  principally  to  investigation  of  problems  in  plant 
nutrition  and  growth,  the  culture  of  various  special  crops,  the  fer- 
mentation of  manure,  and  soil  problems.  In  the  latter  connection  his 
studies  on  nitrification,  the  loss  of  nitrogen  fi-om  the  soil,  and  the 
value  of  cover  crops  as  an  aid  to  improvement,  were  conspicuous.  In 
1875  he  established  his  Annates ^agronomiques^  which  he  continued  to 
edit  until  the  close  of  his  life.  His  publications  in  this  journal  and 
his  Coars  de  chim.ie  agrlcole  (1872),  Traite  de  chimie  agrlcole  (1892, 
recently  revised),  and  Les  engrais^  les  ferments  de  la  terre  (1895),  may 
be  mentioned  as  among  his  most  important  writings  on  agricultural 
chemistry. 

Although  Deherain's  name  is  not  associated  with  any  great  discovery, 
he  made  very  important  contributions  to  the  methods  of  investigation, 
notably  in  pot  and  plat  work,  and  to  the  problems  of  plant  nutrition 
and  of  nitrification.  His  work  was  conducted  with  such  care  and  so 
thoroughly  weighed  and  digested  liefore  publication  that  it  inspired  a 
high  degree  of  confidence.  His  name  will  occupy  a  high  place  in  the 
annals  of  agricidtural  chemistry  and  plant  physiology. 
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MEETINCx. 

Although  the  American  Association  for  the  Advancement  of  Science 
contains  no  section  for  agriculture  or  agricultural  science,  it  is  doubt- 
ful if  any  other  organization  contributes  so  large  a  number  of  papers 
bearing  directly  and  indirectly  on  that  suliject.  The  meeting  in  Wash- 
ington during  convocation  week  was  especially  rich  in  this  respect. 
It  brought  together  over  1,350  scientific  men  who  are  members  of  the 
association  or  some  of  its  numerous  affiliated  societies,  among  them 
many  who  are  active  workers  in  the  special  fields  of  agriculture. 
It  furnished  the  occasion  for  presenting  the  latest  progress  in  the 
sciences  on  which  agriculture  is  based,  and  held  much  of  interest  to 
every  agricultural  investigator. 

This  fact  emphasizes  the  intimate  relation  of  the  work  of  the  experi- 
ment stations  to  the  work  of  this  great  association  as  a  whole,  and  to  the 
progress  of  science  in  general.  From  present  indications  the  winter 
meetings  of  the  American  Association  and  its  affiliated  societies  may  be 
regarded  as  a  scientific  center  for  the  presentation  of  technical  papers 
in  agricultural  science,  and  as  such  of  the  greatest  importance  to  the 
experiment  station  worker.  The  scope  of  the  association  is  sufficiently 
broad  to  take  in  all  lines  of  agricultural  investigation;  and  the  inspi- 
ration gathered  from  coming  in  contact  with  so  large  a  body  of  men 
whose  lives  and  interests  are  allied  with  the  advancement  of  srience  in 
various  directions,  is  far  reaching  and  can  not  fail  to  be  most  helpful. 
This  is  especially  true  now  that  the  economic  and  applied  phases  of 
science  form  so  conspicuous  a  feature  of  the  meetings. 

It  has  been  thought  a  matter  of  interest  to  bring  together,  as  far  as 
possible,  those  papers  which  related  quite  directly  to  agricultural 
science.  No  such  grouping  is  otherwise  provided  for,  and  as  they  are 
so  widely  scattered  through  the  proceedings  of  at  least  twelve  difi'erent 
sections  and  societies  many  of  them  are  likely  to  be  lost  sight  of. 
The  selection  of  these  papers  from  the  scores  which  are  of  undoubted 
interest  to  agriculture  in  the  broader  sense  is  often  somewhat  embar- 
rassing, but  the  scope  of  this  journal  has  been  taken  as  a  general  guide. 
The  aim  has  l^een  to  group  the  papers  by  subjects,  regardless  of  the 
section  or  society  before  which  they  were  presented.  No  attempt  is 
made  to  give  a  complete  report  for  any  of  these  bodies,  as  that  is 
done  through  other  agencies. 
520 
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AGRICULTUKAL   CHEMISTRY. 

A  liljerul  jjroportion  of  the  papers  presented  before  the  section  of 
chemistry  of  the  American  Association  and  the  American  Chemical 
Society,  which  held  joint  meeting-.s.  were  in  the  tleld  of  agricultural 
chemistry  or  had  a  qiute  direct  l)earing  on  agricultural  investigation. 

The  address  of  the  vice-president  of  the  section  of  chemistry,  H.  A. 
Weber,  was  on  the  subject  of  Incomplete  Observation.  In  this  he 
reviewed  in  a  general  wa}'  the  changes  in  our  theories  on  a  number  of 
subjects,  and  gave  especial  attention  to  the  investigation  of  the  assimi- 
lation of  nitrogen  by  plants.  Beginning  with  the  work  of  Boussing- 
ault,  which  for  a  long  time  was  the  basis  of  the  belief  that  plants  could 
not  assimilate  nitrogen,  he  traced  the  attempt  to  overthrow  this  theory, 
closing  with  the  classic  investigations  of  Hellriegel,  which  established 
beyond  further  doubt  the  ability  of  legumes  to  draw  nitrogen  from 
the  air.  From  the  contacting  evidence  of  investigations  on  this  impor- 
tant topic  during  a  period  of  more  than  forty  years,  the  speaker  drew 
some  deductions  as  to  the  danger  of  inaccurate  and  incomplete  observa- 
tion, and  the  Avay  in  which  this  may  temporarily  hinder  the  progress 
of  science. 

H.  W.  Wiley  described  the  nature  of  the  work  of  the  Bureau  of 
Chemistry  of  this  Department,  and  explained  the  present  organization 
of  the  Bureau.  There  are  now  8  laboratories,  each  with  a  quite  well- 
detined  held  of  work,  i.  e.,  foods,  sugar,  dairy  products,  fertilizers, 
soil  analysis,  road  materials,  insecticides  and  agricultural  waters,  and 
dendro-chemical  studies.  Some  special  features  of  the  work  of  each 
of  these  laboratories  were  briefly  reported,  and  mention  was  made  of 
some  of  the  more  comprehensive  undertakings  of  the  Bureau,  such  as 
the  study  of  the  effect  of  environment  on  the  chemical  composition  of 
crops,  notably  the  sugar  beet  and  the  gluten  content  of  wheat;  the 
comparative  stud}-  carried  on  with  the  experiment  stations  on  the  fer- 
tilizer requirements  of  plants,  and  the  means  of  determining  these  by 
chemical  analysis;  and  the  investigation  of  the  effect  of  food  preserva- 
tives on  the  metabolism  and  digestive  functions,  which  is  now  in 
progress. 

E.  A.  de  Schweinitz  described  the  work  of  the  biochemic  laboratory 
in  the  Bureau  of  Animal  Industry.  He  explained  that  biochemistry 
has  now  become  recognized  as  a  quite  distinct  branch  of  chemical  sci- 
ence, a  number  of  professorships  having  been  established,  and  a  jour- 
nal for  biochemistry  inaugurated  in  Europe.  In  a  general  way  the 
biochemic  laboratory  studies  the  character  and  properties  of  toxic  and 
nontoxic  substances  produced  by  bacteria  within  and  without  the  body, 
and  the  relation  of  these  substances  to  disease  and  its  prevention. 
Dr.  de  Schweinitz  described  the  biochemic  work  on  tuberculosis, 
which  has  had  for  its  aim  a  stud}^  of  the  relation  of  the  germs  from 
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niiin  and  from  aiiiimils  in  their  growth  on  artificial  media,  determining 
the  production  of  fat,  ash,  and  phosphoric  acid  by  them.  This  has 
been  an  aid  in  showing  the  intimate  rehition  of  tubercle  bacilli  from 
human  and  bovine  subjects,  and  has  led  to  the  improvement  of  media 
foi-  the  isolation  of  tubercle  bacilli  in  animal  tissue.  It  has  been  found 
that  a  good  tuberculin  can  be  prepannl  from  nondisease-producing 
bacilli  attenuated  by  gi'owth  on  acid  media.  Reference  w^as  made  to 
the  work  with  mallein  for  use  in  detecting  and  treating  glanders;  a 
studv  of  the  effect  of  germicides  on  enzvms,  and  also  of  the  products 
of  l)acterial  growth;  and  the  more  recent  studies  which  have  been 
undertaken  on  dairy  bacteria  and  the  ell'ect  of  their  products  on  dairy 
products. 

In  a  paper  on  The  Chemical  Work  of  the  Bureau  of  Soils  F.  K. 
Cameron  referred  briefly  to  the  various  lines  of  work  of  the  labora- 
tory of  soil  chemistry  of  that  Bureau.  He  mentioned  especially  that 
relating  to  the  devising  of  methods  of  examining  .soils  in  the  hibora- 
tory  and  in  the  field,  and  studies  of  soil  solutions  with  reference  to 
formation  and  distribution  of  alkali  salts  and  to  plant  nutrition.  Work 
of  this  character  has  been  noted  from  publications  of  the  Bureau 
(E.  S.  K.,  13,  pp.  438,  918,  927). 

A  paper  on  The  Composition  of  Fresh  and  Canned  Pineapples,  by 
L.  S.  Munson  and  L.  M.  Tolman,  reported  data  which  have  been  gath- 
ered with  a  view  to  determining  whether  the  fruit  has  been  preserved 
with  or  without  the  addition  of  cane  sugar.  Thirty-two  samples  of 
fresh  pineapples  from  Florida,  Cuba,  Bahamas,  and  Porto  Rico  ranged 
in  total  solids  from  10.78  to  18.86  and  averaged  14.17  per  cent,  and 
in  total  sugars  from  7.88  to  14.74  and  averaged  11. .50  per  cent.  Ten 
samples  of  canned  pineapples  from  Singapore,  put  up  in  their  natural 
juice  without  the  addition  of  cane  sugar,  averaged  13.39  per  cent  of 
total  solids  and  11.. 56  per  cent  of  sugar,  while  6  samples  from  the 
same  source,  canned  with  the  addition  of  cane  sugar,  averaged  18.17 
per  cent  of  total  solids  and  16.78  per  cent  of  sugar.  The  averages  of 
81  samples  of  canned  pineapples  from  appraisers'  stores.  New  York 
City,  obtained  from  Singapore  and  Straits  Settlements,  were  21.04 
percent  of  solids  and  17.67  per  cent  of  sugar,  and  of  11  samples  from 
the  Bahamas  14. 13  and  10.73  per  cent,  respectively.  The  same  authors, 
with  E.  M.  Chace,  reported  upon  The  Chemical  Composition  of  Some 
Tropical  Fruits  and  Fruit  Products.  The  fruits  analyzed  were  gath- 
ered in  Cuba.  They  included  oranges,  grape  fruit,  limes,  1)ananas, 
tamarinds,  guavas,  mangoes,  pineapples,  sweet  sop,  sour  so|),  cheri- 
moyer,  nispero,  mammee,  hicaco,  and  maranon  (cashew).  Various 
preserves  made  from  a  numl)er  of  these  fruits  were  also  described. 
Some  deductions  were  drawn  with  reference  to  the  high  content  of 
solids  and  sugar  in  these  fruits,   although  the  relation  between  the 
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solids  and  sugar  was  said  to  be  about  the  same  as  in  northern  o-rown 
fruits. 

Tlie  lodin  Absorption  of  Oils,  Comparison  of  Methods,  was  the 
title  of  a  paper  l^y  L,  ^I.  Tolnian  and  L.  S.  Munson.  The  objections 
to  the  Hiibl  method,  as  ])ointed  out,  are  the  liability  of  the  solution  to 
chanoe  with  age  affecting  the  result  of  titration,  and  the  length  of 
time  (>mployed.  in  which  there  is  a  considerable  difference  in  the  prac- 
tice among  analysts.  Comparison  was  made  of  the  Hiibl,  Wijs,  and 
Ilaiuis  methods  on  butter,  olco,  cocoanut,  and  a  variet}^  of  other  oils. 
The  three  methods  were  found  comparative  only  on  oils  with  low 
absorption,  like  butter  and  oleo.  A  special  investigation  of  olive  oils 
of  known  purity  showed  both  the  Wijs  and  Hanus  methods  to  be  sat- 
isfactory; but  the  authors  have  adopted  the  Hanus  method,  as  the 
solution  is  simpler  to  prepare,  and  propose  it  as  a  substitute  for  the 
Hiibl  method,  with  which  it  agrees  well  on  all  oils  cx(;ept  on  dr3dng 
oils. 

A.  H.  Gill  discussed  the  question  of  the  occurrence  of  cholesterol  in 
corn  oil,  which  has  been  reported  ))y  Hoppe-Seyler  and  ))y  C.  G.  Hop- 
kins. The  matter  is  of  interest,  as  corn  oil  is  one  of  the  very  few 
vegeta))le  oils  from  which  cholesterol  has  been  repoi'ted.  The  speaker 
])ronounced  the  melting  point  reported  by  Hopkins  as  too  low  for 
cholesterol,  and  the  color  reaction  as  unreliable.  He  prepared  the 
substance  and  obtained  about  0.22  per  cent.  This  he  identified  as 
phytosterol,  instead  of  cholesterol.  The  substance  agrees  with  that 
obtained  from  wheat  by  others,  and  is  thought  beyond  doubt  to  be 
phytosterol. 

H.  E.  Alvord  presented  .(before  the  Society  for  the  Promotion  of 
Agricultural  Science)  the  results  of  determinations  of  the  water  con- 
tent of  800  samples  of  butter  from  400  creameries  located  in  18  States. 
The  collection  was  considered  representative  of  the  creamery  product  of 
the  United  States.  The  butter  was  made  during  the  period  from  May 
to  September.  The  water  content  for  the  period  covered  varied  from 
7.20  to  17.62  per  cent  and  averaged  11.78  per  cent.  Of  the  total  num- 
ber of  samples  seven-eighths  showed  between  10  and  II  per  cent  of 
water  and  t>ver  one-half  between  11  and  13  per  cent.  The  percentages 
for  the  different  months  were  as  follows:  May,  11.81;  June,  11.91; 
August,  11.79,  and  September,  11.59.  It  was  pointed  out  that  the 
water  content  can  not  be  judged  by  appearance. 

C.  A.  Crampton,  of  the  Bureau  of  Internal  Revenue,  reported  upon 
The  Composition  of  Renovated  or  Process  Butter.  The  speaker 
described  the  methods  ordinarily  practiced  in  making  renovated  but- 
ter, the  origin  of  the  stock,  etc.  The  product  does  not  var}'  much 
from  ordinar}^  butter  in  composition,  as  shown  by  analyses  of  samples 
collected  officially  from  the  principal  manufacturers  of  renovated  but- 
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ter  in  the  LTnitcd  States.  The  average  was  as  follows:  Water  (by 
direct  determination),  U.U  per  cent;  fat,  82.05;  curd,  1.47,  and  ash, 
2.85;  Reichert-Meissl  num])er  29.15.  refractive  index  1.1008,  Crismer 
value  19.05,  Valenta  value  11.6,  acidity  0.57,  and  iodin  number  86.78. 
The  usual  tests  applied  for  renovated  butter  are  polarized  light,  boil- 
in  o-  in  open  vessels,  and  the  Waterhouse  tests,  but  each  of  these  tests 
failed  in  one  or  more  cases  on  the  above  samples.  A  study  was  made 
of  the  changes  in  the  fat  during  the  manufacture  of  renovated  l)utter 
to  determine  whether  any  change  was  produced  in  the  oil  which  might 
serve  as  a  means  of  detection.  There  w^as  no  decided  change  in  the 
character  of  the  fat  after  blowing  or  renovating.  The  greatest  dif- 
ference was  found  in  the  Reichert-Meissl  value,  but  this  was  not  regu- 
lar. The  speaker  concluded  that  for  the  present  physical  tests  must 
be  relied  upon  for  detecting  renovated  butter. 

The  same  author  also  presented  a  paper  on  the  Composition  of 
Spirits  Produced  from  Grain  and  the  Changes  Undergone  by  the  Same 
when  Stored  in  Wooden  Packages,  the  work  reported  being  a  study 
which  has  been  in  progress  for  a  number  of  years,  with  reference  to 
the  fixing  of  standards  and  the  detection  of  added  coloring  matters. 

In  a  paper  on  Solubility  Curves  for  Magnesium  Carbonate  in  Aque- 
ous Solutions  of  Sodium  Chlorld,  Sodium  Sulphate,  and  Sodium  Car- 
bonate, F.  K.  Cameron  and  Atherton  Seidell  reported  a  contiiuiation 
of  their  studies  of  the  theory  of  solution  as  applied  to  soils,  especially 
the  formation  and  transportation  of  alkali  in  soils  (E.  S.  R.,  13,  p.  927). 
These  have  given  valuable  results  in  pointing  out  a  satisfactory  chemical 
classification  of  alkali,  giving  a  clearer  insight  into  alkali  phenomena, 
and  explaining  the  efi'ects  of  certain  methods  of  treatment  of  soils. 

O.  Schreiner  described  A  Method  for  the  Colorimetric  Determina- 
tion of  Phosphates  and  Silicates  when  Both  are  Present,  which  he 
claimed  is  especially  applicable  to  waters,  soil  solutions,  and  plant 
solutions.  The  method  is  based  upon  the  comparison  of  the  coloration 
produced  when  ammonium  molybdate  and  nitric  acid  are  added  to 
unknown  solutions  containing  phosphates  and  silicates,  with  that  pro- 
duced when  standard  solutions  are  so  treated.  The  method  of  pro- 
cedure consists  in  adding  to  one  of  two  equal  portions  of  the  solution 
to  be  tested  the  ammonium  molybdate  and  nitric  acid  simultaneously, 
to  the  other  ammonium  molybdate  first  and  the  nitric  acid  one-half 
hour  afterwards.  It  is  claimed  that  the  coloration  produced  in  the 
second  case  by  the  silicates  which  may  be  present  is  just  about  one 
half  that  produced  in  the  first  case.  From  this  equations  are  derived 
which  furnish  a  ready  means  of  calculating  the  relative  proportions 
of  phosphates  and  silicates  present. 

In  a  paper  by  J.  H.  Long  on  The  Relation  of  the  Specific  Gravity 
of  Urine  to  the  Solids  Present,  it  was  pointed  out  that  the  important 
thing  in  urine  analvsis  is  not  the  total  solids  but  the  solids  of  metabo- 
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lisin.  i.  c.  th(>  total  solids  less  the  salt,  which  can  be  easily  determined 
by  estiniatiiio-  the  salt.  The  author  gave  the  factor  or  coefficient  which 
he  has  worked  out. 

A  paper  by  A.  S.  Loevenhart  on  Some  Observations  on  the  Rennin 
Coaoulation  of  Milk,  which  was  presented  before  the  American 
Physiological  Society,  may  ))e  mentioned  here.  It  was  explained  that 
in  the  rennin  coagulation  of  milk  there  is  a  stage  when  the  milk  may 
yield  a  heat  coagulum  before  there  is  any  apparent  change  in  the  con- 
sistency of  the  milk.  The  interval  ])etween  this  metacasein  stage  and 
the  syjontaneous  coagulation  varies  inversely  with  the  amount  of  rennin 
present;  it  may  be  so  transient  as  to  he  imperceptible,  or  it  may  be 
indetinitely  prolonged  by  an}^  agency  w  hich  partially  tixes  the  calcium, 
as  boiling,  adding  a  little  ammonium  oxalate,  etc.  Large  amounts  of 
anunonium  oxalate  entirely  prevent  any  heat  coagulation  at  this  stage, 
indicating  that  soluble  calcium  salts  are  necessary  for  the  metacasein 
reaction.  If  the  rennin  be  destroyed  by  heat  at  that  stage,  a  coagulum 
will  be  produced  by  the  addition  of  calcium  chlorid.  indicating  that 
the  caseinogen  has  been  largely  transformed  into  paracasein.  Fresh 
milk  can  not  precipitate  paracasein  solutions  nor  can  it  prevent  the 
pi-ecipitation  of  paracasein  by  calcium  chlorid.  These  facts  led  the 
author  to  conclude  that  the  calcium  salts  in  milk  are  altei'ed  in  some 
way  during  the  action  of  the  rennin,  and  by  virtue  of  this  become 
capable  of  precipitating  paracasein.  It  was  suggested  as  most  prob- 
able that  the  calcium  salts  of  the  milk  are  very  loosely  combined  with 
some  constituent  of  the  milk,  and  that  these  compounds  are  dissociated 
during  the  action  of  the  rennin. 

BOTANY. 

The  botanical  papers  of  agricultural  interest  were  about  equally 
divided  between  the  section  of  botany  of  the  Association,  the  Botan- 
ical Society  of  America,  and  the  Society  of  Plant  Morphology  and 
Physiology.  Isolated  papers  on  botanical  subjects  were  also  read 
before  other  sections  and  societies  and  are  here  included.  There  were 
many  others  of  general  interest  to  botanists  but  not  of  sufficient  direct 
bearing  on  agricultural  science  to  be  included  in  this  review. 

In  his  vice-presidential  address  before  the  section  of  botany,  D.  H. 
Campbell  took  the  subject  of  the  Origin  of  Terrestrial  Plants.  The 
various  factors  influencing  the  development  of  terrestrial  plants  were 
stated  to  be  food,  water,  and  various  modifications  of  the  reproductive 
plant  organs.  Of  these  factors  the  speaker  held  that  water  was  one  of 
the  prunary  factors  in  determining  whether  a  plant  should  be  aquatic 
or  terrestrial.  The  progressive  development  of  plants  from  aquatic 
through  amphibious  to  terrestrial  habits  was  traced. 

J.  C.  Arthur,  retiring  president  of  the  Botanical  Society  of  Amer- 
ica, delivered  an  address  on  Problems  in  the  Study  of  Plant  Rusts. 
16398— No.  6—03 2 
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He  reviewed  the  present  knowledge  of  rusts,  paying  particular  atten- 
tion to  the  work  of  Eriksson  as  well  as  of  a  number  of  investigators 
who  have  studied  heteroecious  rusts.  The  probable  nuni])er  of  species 
of  rusts  which  are  more  or  less  definitely  known  was  estimated  at  one 
thousand  or  more.  Among  the  grass  rusts  no  species  attacks  species 
of  grasses  of  more  than  one  tril)e.  Doubt  was  expressed  as  to  the 
accuracy  of  the  mycoplasma  theory  of  Eriksson.  In  conclusion  the 
possible  lines  of  cytological   investigations  with  the  Uredinete  Avere 

pointed  out. 

Before  another  section  of  the  Association  B.  T.  Galloway  outlined 
the  work  of  the  Bureau  of  Plant  Industry  of  this  Department.  Among 
the  investigations  in  vegetable  pathology  only  one  was  mentioned, 
that  in  selecting  cotton  resistant  to  the  wilt,  whereby  the  important 
sea-island  cotton  industry  has  been  reestablished.  Investigations  in 
vegetable  physiology  were  grouped  under  two  heads:  (1)  Those  relat- 
ing to  the  food  of  plants,  and  (2)  those  relating  to  the  improvement  of 
plants.  Under  the  first  head  mention  was  made  of  the  eii'orts  to 
increase  the  available  nitrogen  in  the  soil  through  the  agency  of  nitro- 
gen-collecting bacteria.  The  more  general  use  of  legumes  has  been 
promoted,  and  new  legumes  have  been  introduced,  together  with  the 
micro-organisms  necessary  for  their  successful  production.  Among 
the  investigations  for  the  improvement  of  plants  those  mentioned  as 
among  the  most  important  were  in  l)reeding  and  selection  for  special 
qualities,  such  as  in  wheat  for  immunity  to  rusts  and  other  diseases, 
and  in  corn  for  increase  of  oil,  starch,  or  nitrogen.  The  speaker 
also  called  attention  to  the  trial  shipments  of  fruit  for  the  opening 
up  of  new  markets  and  for  the  education  of  fruit  growers  in  methods 
of  shipping. 

As  was  to  be  expected,  the  subject  of  plant  breeding  received  much 
attention  at  the  various  meetings  of  the  botanists,  and  it  was  evident 
that  the  matter  was  one  of  very  live  interest  to  a  large  contingent. 
The  Society  of  Plant  Morphology  and  Physiology  had  arranged  for  a 
discussion  of  MendeFs  Law  and  its  Bearings,  to  be  led  by  L.  H. 
Bailey  and  H.  J.  Webber,  In  this  Professor  Bailey  took  up  the  sub- 
ject of  mutations  and  variations,  outlining  de  Vries's  investigations  and 
theories.  Mutations  were  said  to  be  fixed  in  their  character  from  the 
time  of  their  appearance,  while  variations  are  more  or  less  progressive. 
Attention  was  called  to  the  work  of  Mendel,  which  was  highly  com- 
plimented as  being  an  important  factor  in  putting  aside  the  former 
idea  that  hybrids  ai-e  largely  due  to  chance,  and  showing  that,  to  a 
certain  extent  at  least,  they  are  governed  by  certain  fixed  laws.  The 
recent  studies  of  Mendel,  de  Vries,  Correns,  and  others  were  said  to 
.show  most  emphatically  that  in  the  studies  of  hybridism  the  old  taxo- 
nomic  idea  of  species  must  be  abandoned.  The  practical  benefit  to  be 
obtained  from  the  recent  investigations  in  hybridity,  so  far  as  the 
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plant  breeder  is  concerned,  will  lie  aiono-  the  improvement  of  methods 
of  investigation. 

Mr.  Webber  discussed  the  unit  character  as  opposed  to  species  char- 
acter. In  this  he  held  practically  to  the  same  view  expressed  by  Pro- 
fessor Bailey  that  taxonomic  species  were  without  value  in  the  con- 
sideration of  hybridity.  The  speaker  was  inclined  to  believe  that  the 
study  of  the  chromosomes  would  not  offer  an  explanation  as  to  the 
phenomena  of  descent.  He  illustrated  some  of  the  moditications  and 
contirmations  of  MendePs  law  as  shown  in  his  experiments  with  corn, 
cotton,  and  other  plants. 

Discussing-  these  papers  W.  H.  Brewer  called  attention  to  the  experi- 
ments in  the  breeding  of  animals,  and  William  Saunders  pointed  out 
exceptions  to  MendePs  law  in  the  case  of  crosses  of  raspberry,  bar- 
berry, etc.  Before  the  Society  for  the  Promotion  of  Agricultural 
Science.  Dr.  Saunders  outlined  some  results  of  experiments  in  cross- 
fertilization  conducted  at  the  Canada  Experimental  Farms.  The  object 
sought  in  cereals  was  early-ripening  sorts  which  were  productive  and 
of  good  quality.  Red  Fife  wheat  was  crossed  with  earh^-ripening 
sorts  from  Russia  and  India.  In  this  way  crosses  have  been  secured 
which  are  from  -t  to  10  days  earlier,  and  satisfactory  in  other  i-espects. 
In  experiments  in  crossing  apples,  14  sorts  have  been  secured  which 
are  considerecj  satisfactor}"  enough  to  be  grown  for  general  use. 

In  a  paper  before  the  section  of  botany,  H.  J.  Webber  gave  an 
account  of  experiments  conducted  by  himself  and  W,  T.  Swingle  on 
the  crossing  of  citrus  fruits.  The  ordinary  sweet  orange  has  been 
crossed  with  the  hardy  deciduous  Citrus  trifoliata.,  and  during  the 
past  season  a  few  specimens  fruited.  Among  the  h3'brids  2  were 
described  which  are  believed  to  possess  some  merit,  the  plants  being 
more  tolerant  to  frost  than  the  ordinar}"  sweet  orange.  The  fruits, 
however,  are  smaller  and  decidedly  inferior  to  the  sweet  orange, 
although  a  considerable  improvement  over  the  fruit  of  the  hard}'^ 
orange.  The}^  are  thin  skinned,  juicy,  and  nearly  seedless,  but  very 
sour,  the  flavor  resembling  that  of  the  lemon  more  than  the  orange. 
The  trees  are  reported  to  be  evergreen  or  semievergreen,  and  capable 
of  withstanding  a  temperature  of  8°  F.  without  appreciable  injury. 
From  the  seed  of  these  h3"brids  it  is  expected  that  some  better  varie- 
ties ma}'  be  obtained.  The  fruits  of  a  cross  of  the  pomelo  and  tanger- 
ine were  also  described,  the  fruit  being  nearly  intermediate  in  size  and 
color  between  the  two. 

A  paper  b}^  Hugo  de  Vries,  on  atavistic  variations  in  (Enotliera 
eruciata^  was  read  by  H.  C.  Cowles.  The  author  gave  the  results  of 
his  experiments,  describing  various  mutations.  In  Europe  there  seems 
to  be  a  quite  common  variation  of  this  American  plant,  and  a  number 
of  other  forms  were  mentioned  which  were  attributed  either  to  muta- 
tions or  crosses. 
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Anioiiii'  other  physiolog-ical  papers  was  one  ]>y  K.  Goebel,  on  Regen- 
eration in  Plants,  read  by  D.  T.  MacDougal.  In  this  paper  an  account 
was  given  of  the  regeneration  in  Bryophylluni,  Begonia,  and  otl-y?r 
plants  in  which  various  phenomena  were  shown  by  the  repeated 
removal  of  vegetative  shoots  from  leaf  buds,  etc.  In  many  instances 
seedlings  were  shown  to  have  the  power  of  reproducing  parts  that  had 
been  lost  through  various  causes.  The  theoretical  consideration  of 
the  causes  was  noted.  In  the  discussion  which  followed,  T.  H.  Morgan 
combated  the  hypothesis  of  Goebel  that  reg-eneration  is  due  to  the 
presence  of  "  formative  stuffs"  and  of  polarity. 

The  Pearly  Root  Development  of  Tree  Seedlings,  an  Important  Fac- 
tor in  their  Local  Distribution,  was  the  subject  of  a  paper  by  J.  W. 
Toumey.  The  correlation  ])etween  the  early  root  development  and 
the  local  distribution  of  seedlings  was  shown  by  means  of  a  series  of 
lantern  slides.  The  seeds  of  about  150  species  of  trees  have  been 
planted  and  the  seedlings  examined  to  determine  whether  the  root 
systems  exert  an  influence  on  the  distribution  of  the  species.  Hickory 
produces*  a  strong,  persistent  tap  root,  and  these  species  persist  on 
account  of  these  tap  roots  seeking  crevices  in  rocks  and  penetrating 
the  soil  deeply,  so  that  they  can  flourish  in  poor,  rock}"  soils.  On  the 
other  hand,  oaks  do  not  have  such  a  persistent  tap  root  l)ut  soon 
develop  secondary  roots,  and  on  this  account  oaks  in  geixeral  require  a 
more  moist  soil  than  hickories.  The  tap  root  of  the  beech  develops 
strongh"  for  a  time,  l)ut  in  the  course  of  a  year  a  broad  system  of 
lateral  roots  is  developed,  the  tap  root  being  checked  in  its  further 
growth.  Similar  root  systems  are  found  in  the  maple  and  red  ash, 
and  these  trees  require  a  rich  soil  for  their  l)est  growth.  The  sugar 
maple  develops  lateral  roots  quite  early,  and  in  general  trees  which 
develop  strong  lateral  root  systems  in  their  early  stages  are  not  adapted 
to  growth  on  sterile  soils.  Attention  is  called  to  the  fact  that  in 
desert  regions  all  the  shrubby  plants  develop  long  tap  roots. 

A.  D.  Selby  described  etiolated  seedlings  of  the  allig-ator  pear  {Persea 
gratii<.xim<i).  The  etiolated  and  normal  plants  were  of  about  the  same 
height,  but  structurally,  as  well  as  in  color,  considerable  differences 
were  noted.  In  the  etiolated  seedling  the  leaves  were  strongly  modi- 
fied and  greatly  reduced  in  size,  and  considerable  differences  in  stem 
structure  were  also  noted. 

W.  F.  Ganong  pointed  out  that  while  most  persons  interested  in 
botany  accept  the  statement  that  stamens  and  pistils  are  sexual  organs, 
it  is  denied  by  some  of  the  newer  morphologists,  who  hold  that  sexu- 
ality is  confined  to  the  gametophyte  within  the  embryo  sack  and  the 
pollen  grain.  The  author  showed  "that  the  older  terminology  is  cor- 
rect, and  that  pistils  and  stamens  should  ])e  viewed  as  sexual  organs. 

The  isolation  of  a  hitherto  unknown  pigment  found  in  the  leaves  of 
Sarraceniapurpurra   by  W.  J.  Gies  was  reported.     The  same  author 
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is  said  to  li!i\('  cxtructod  a  di<;'('s(i\('  lliiid  from  (lie  pitclicrs  of  -S'.  piir- 
piina^  tho  fcnuciit  Ixmmo-  an  acti\('  dio-estor  of  lihriu. 

The  rate  of  u^()^\■tll  as  ati'ected  by  lio-ht  and  darkness  was  the  subject 
of  a  paper  by  O.  T.  MacDougal,  a  xevy  brief  sunuuary  of  which  was 
presented.  In  siil)stance  the  autlior  reported  tluit  the  average  rate  of 
grow  til  is  no  h>ss  in  tlie  light  tiian  in  darkness,  nor  does  the  average 
rate  of  elong:ation  materially  dili'er. 

B.  M.  Duggar  presentt^d  a  })a])ei' onThe  Nutrition  of  Certain  Edible 
Basidioniycetes,  in  which  Hrefeld's  work  was  reviewed,  as  well  as  that 
pu])lished  in  Bulletin  16  of  the  Bureau  of  Plant  Industry.  The  author 
has  beeji  successful  in  growing  these  fungi  through  several  generations 
by  the  addition  of  basic  salts,  also  when  fragments  of  the  fungus  were 
added  to  the  culture  media.  It  w^as  found  in  practice  that  bits  of 
tissue  instead  of  spores  gave  excellent  results  when  grown  in  pure 
cultures.  When  the  fungus  is  not  an  obligate  parasite  any  basidiomy- 
cete  may  be  grown  in  this  yvay. 

The  same  speaker  described  The  Toxic  Eti'ects  of  Some  Nutrient 
Salts  on  Certain  Marine  Algte.  The  experiments  on  which  this  work 
is  based  were  conducted  at  the  Marine  Zoological  Laboratory,  Naples, 
and  at  Woods  Hole.  Ordinary  sea  water  is  said  to  contain  about  3.(S6 
per  cent  of  total  salts.  By  varying  the  amount  of  the  different  salts 
it  was  possible  to  determine  the  toxic  effect  of  different  compounds. 
These  were  presented  in  gram-molecule  solutions,  and  it  is  believed 
that  the  action  is  molecular  rather  than  attributable  to  ions.  The 
magnesium  salts  wei'e  found  to  be  the  least  toxic  of  all,  while  the 
ammonium  salts  occupied  a  high  position  among  the  toxic  elements. 

The  Decrease  in  Vitalit}-  of  Grain  by  Age  was  the  subject  of  a  paper 
by  William  Saunders.  Twelve  samples  of  seeds  grown  in  1897  were 
stored  in  an  office  building  at  ordinary  room  temperatures,  and  sub- 
jected to  germination  tests  each  year  from  1898  to  1902.  The  samples 
included  3  varieties  of  wheat,  3  of  oats,  2  of  barley,  2  of  peas,  and  1  of 
flax.  The  average  percentages  of  germination  for  the  five  years  were 
as  follows:  Wheat,  80,  82.3,  77.3,  37.3,  and  15;  oats,  90.2,  93,  78.2, 
67,  and  54;  barley,  97,  91,  78.5,  36,  and  19.5;  peas,  94,  95,  88,  64,  and 
64;  and  flax,  81,  82,  75,  49,  and  26.  The  results  show  that  the  seeds 
germinated  as  well  the  second  year  as  the  first,  that  a  slight  decrease 
in  germination  occurred  during  the  third  3'ear,  and  a  great  decrease 
during  the  fourth  3'ear. 

The  Introduction  of  the  Banana  into  Prehistoric  America  was  dis- 
cussed by  O.  F.  Cook  before  the  Anthropological  Association. 

'  H.  C.  Cowles  traced  the  physical  and  ecological  resemblances 
between  the  sand  dune  formations  of  Cape  Cod  and  Lake  Michigan. 
Certain  peculiarities  of  the  flora  of  each  region  were  pointed  out,  the 
ocean  side  of  Cape  Cod  not  showing  any  zonal  arrangement  of  plants. 
The  conditions  of  Cape  Cod  are  said  to  be  less  xerophytic  than  usually 
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.supposed.  TIh'  niinilx'r  of  pliints  on  Cape  l"o(l  is  said  to  )>v  much 
move  abunclant  than  oti  the  dunes  of  Lake  Michioan.  while  about  75 
per  cent  of  the  species  were  common  to  each  region. 

In  this  connection  mention  may  })e  made  of  a  paper,  not  altogether 
botanical,  by  A.  S.  Hitchcock  on  the  work  done  in  the  fixation  of  sand 
cbuH^s  in  Hlurope.  The  matter  Avas  presented  liefore  the  Society  for 
the  Promotion  of  Agricultural  Science,  and  was  })ased  on  a  recent  per- 
sonal examination.  The  countries  visited  were  Holland,  Denmark, 
Prussia,  and  France.  In  some  places  work  along  this  line  has  been 
carried  on  for  100  years,  but  the  more  successful  methods  have  l)een 
employed  only  during  the  last  30  years.  The  objects  sought  are  the 
protection  of  the  land  ])ack  of  the  sand  and  the  utilization  of  the  sand 
itself.  Various  methods,  such  as  the  use  of  some  dead  cover,  stakes, 
and  artificial  dunes,  have  l)een  employed  for  holding  the  sand  in  place 
until  the  desirable  forest  covering  can  be  secured.  Close  to  the  sea  a 
forest  covering  can  not  be  esta])lished  and  the  growth  of  sand  grass  or 
beach  grass  is  encouraged.  It  was  stated  that  in  the  United  States 
efi'orts  along  this  line  are  being  made  only  on  Cape  Cod  and  to  a  less 
extent  near  San  Francisco.  W.  Saunders  descri])ed  briefly  the  work 
being  carried  on  at  Sable  Island,  in  which  favorable  results  have  been 
obtained  in  the  introduction  of  l*lnu.s  inarittnia. 

Several  papers  on  plant  diseases  of  various  kinds  and  the  organisms 
causing  them  were  presented  before  the  botanical  or  other  bodies. 

W.  A.  Kellerman  discussed  various  suggestions  and  experiments 
regarding  uredinous  infection.  The  author  worked  with  17  forms  of 
rusts,  making  about  80  experiments.  A  number  of  new  a?cidial  forms 
have  been  discovered  and  were  mentioned.  The  author  described  a 
simple  cheap  cover,  consisting  of  a  frame  of  wire  netting  covered  with 
cheese  cloth,  which  is  well  adapted  to  experimental  purposes  until 
transpiration  l)ecomes  too  great.  At  this  time  a  galvanized-iron  frame 
carrying  glass  sides  and  top  is  to  be  substituted.  The  speaker  urged 
extreme  care  in  avoiding  accidental  infections.  In  working  out  of 
season  in  the  greenhouse  he  recommended  that  both  host  plant  and 
fungus  should  be  similarly  treated  as  to  heat,  moisture,  etc.,  as  pre- 
liminary to  infection  experiments. 

Following  this  paper  J.  C.  Arthur  gave  an  account  of  his  Cultures 
of  Uredinete  in  liHi2.  These  were  mostly  made  on  hetercecious  rusts 
of  grasses  and  sedges.  Three  hundred  and  fourteen  cultures  were 
made,  of  which  23  collections  failed  to  give  anv  termination.  More 
than  100  hosts  were  used,  and  the  successes  and  failures  were  enumer- 
ated. The  necessity  of  field  investigations  as  a  preliminary  to  infec- 
tion experiments  was  pointed  out,  and  it  was  suggested  that  when  a  rust 
is  found  in  the  field  the  collector  should  carefully  examine  and  report 
upon  all  the  plants  growing  within  a  radius  of  about  10  feet  of  the  host 
carrying  the  rust,  as  this  might  furnish  hints  as  to  the  possible  alter- 
nate hosts  of  the  species. 
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A  paper  hv  L.  K.  floiics  and  L.  P.  Spra^'iie,  (Mititlcd  IMiim  I)lio-ht 
Giiised  by  the  Pear  P)lis4-lit  Oroanisin,  was  read  In'  L.  K.  flones.  The 
blight  was  conlined  to  young-  plum  twigs  from  which  the  pear  blight 
organism  {Baclllmamylovorus)  was  isolated.  The  inoculation  of  green 
pears  with  portions  of  the  diseased  plum  twigs  was  found  a  very  satis- 
factory method  of  investigation.  Organisms  isolated  from  both  the 
plum  and  pear  were  grown  in  a  series  of  artificial  cultures  and  found 
to  behave  alike  in  every  respect.  Typical  cases  of  pear  blight  were 
produced  by  inoculation  with  the  bacillus  obtained  from  plum  twigs. 
The  typical  plum  l)light,  howevei',  was  not  secured  b}^  inoculation. 
The  organism  was  l)elieved  to  gain  access  to  the  young  twigs  by  way 
of  the  axillar}^  buds.  If  allowed  to  develop  unhindered  in  plums,  it 
was  suggested  that  the  organism  may  acquire  increased  virulence  toward 
this  host. 

E.  F.  Smith  called  attention  to  a  bacterial  disease  of  Japanese  plums 
in  which  both  leaves  and  fruit  are  afiected.  The  organism  was  found 
to  enter  through  the  stomata  existing  on  the  fruit  and  leaves.  The 
disease  was  first  reported  from  Michigan,  and  although  under  investi- 
gation for  a  number  of  years,  a  single  organism  has  always  been  found 
present.  In  one  orchard  the  fruit  of  four-fifths  of  the  Hale  plums 
were  afiected,  and  a  second  variety.  Wickson,  was  attacked  to  a  less 
extent.  The  organism,  entering  through  the  stomata  of  the  fruit, 
develops  abundantl}^  breaking  down  the  tissues  and  producing  pecu- 
liar diseased  areas,  which  were  described  at  considerable  length.  On 
the  leaves  the  organism  causes  a  shot-hole  effect,  the  dead  portions  fall- 
ing out.  This  organism  has  ])een  isolated  and  cultivated,  and  inocula- 
tion experiments  prove  it  to  l)e  the  cause  of  the  disease.  It  is  described 
as  Pseudomonm  pi'iou,  n.  sp.  In  a  second  paper  the  author  offered 
proof  that  P.  stewartl  is  the  cause  of  the  sweet  corn  disease  occurring 
on  Long  Island.  This  disease  may  be  first  recognized  from  the  char- 
acter of  the  inflorescence,  the  male  spikes  giving  the  first  indication  of 
disease.  These  take  on  a  peculiar  white  color,  followed  later  by  the 
wilting  of  the  corn,  which  is  said  to  characterize  the  disease.  The 
author  isolated  and  cultivated  the  organism,  and  by  means  of  inocula- 
tion has  secured  characteristic  symptoms  of  the  disease  in  at  least  75 
per  cent  of  his  infections. 

L.  K.  Jones  gave  the  results  of  studies  of  cytohydrolytic  enzyms 
produced  by  the  soft  rot  bacteria,  BaciUdS  carotoconis.  The  enzym 
was  separated  from  the  living  organism  by  filtration,  sterilizing  by 
heating,  by  the  use  of  phenol,  thymol,  or  formalin,  and  b}'  precipita- 
tion. Detailed  studies  were  made  with  the  enzym  secured,  and  prac- 
tically no  diastatic  action  was  o])served. 

W.  A.  Orton,  in  a  paper  read  before  Section  G,  described  a  disease 
of  mulberry  fruit  which  is  reported  from  Georgia,  Alabama,  and 
Mississippi.  Often  as  much  as  50  per  cent  of  the  fruit  is  afiected. 
The  symptoms  are  peculiarly  eidarged  portions  of  the  aggregated 
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fruits.  The  disease  is  of  fungus  orioin.  and  the  point  of  attack  seems 
to  be  the  seeds,  which  are  greatly  cnhirged.  The  fungus,  \\hich  is 
closely  allied  to  Glceosporium,  was  descrii)ed  as  a  new  genus.  Sper- 
matomyces,  the  species  name  mori.  being  given  to  it. 

H.  von  Schrenk  presented  a  paper  on  the  production  of  wart-like 
intumescences  as  a  result  of  spraying  with  various  fungicides.  In  the 
greenhouses  at  the  Missouri  Botanic  Gardens  in  St.  Louis  the  cauli- 
flower plants  were  attacked  by  Peronospora  parasitica  in  an  epidemic 
form.  In  order  to  protect  the  plants  various  fungicides  were  sprayed 
upon  them  and  as  a  result  the  lower  sides  of  the  leaves  became  covered 
with  large  wart-like  growths.  These  were  formed  by  the  elongation 
of  the  cells  of  the  palisade  parenchyma.  This  peculiar  condition  is 
supposed  to  have  been  caused  ])y  the  stinmlating  action  of  the  copper 
salts  in  the  fungicides. 

The  same  speaker  discussed  the  cause  of  ''blue  timber.''  This  is  said 
to  be  a  serious  afi'ection  of  various  timbers,  especially  of  pine,  hem- 
lock, and  spruce,  and  is  quite  different  from  the  green  color  sometimes 
noted  in  hard  woods.  There  appears  to  be  no  deposition  of  crystals  of 
coloring  matter  in  this  disease,  and  the  color  is  attributed  to  the  mass- 
ing of  the  hyphcT?  of  a  fungus  which  is  always  present  in  the  medullary 
rays  of  the  blue  wood.  The  fungus  is  said  to  fructify  on  wood  cut 
from  the  tree,  but  not  on  the  living  tree. 

A  report  was  made  before  the  section  of  botany  by  D.  T.  MacDou- 
gal  on  The  Desert  Laboratory  of  the  Carnegie  Institution.  The  ])oard 
of  trustees  of  the  Carnegie  Institution  has  granted  $8,000  for  the 
establishment  and  maintenance  during  1902-3  of  a  desert  botanical 
laboratory.  F.  V.  Coville  and  D.  T.  MacDougal  have  been  appointed 
b}"  the  board  an  advisory  committee  to  have  charge  of  the  location 
and  management  of  the  laboratory.  The  proposed  laboratory  is 
designed  for  the  thorough  study  of  the  physiological  and  morpholog- 
ical features  of  plants  occurring  in  desert  conditions,  with  particular 
reference  to  the  relation  of  water,  light,  temperature,  and  other  spe- 
cial factors  to  their  development.  In  the  discussion  which  followed 
the  announcement  of  this  grant  a  number  of  desirable  localities  were 
suggested  as  possible  sites  for  the  laboratory,  the  consensus  of  opinion 
favoring  Tucson,  Ariz.,  or  that  vicinity. 

BACTERIOLOGY. 

The  Society  of  American  Bacteriologists  held  three  very  full  ses- 
sions, Deceml)er  30  and  31,  which  were  presided  over  by  H.  W.  Conn. 
Nearly  half  the  pa^jers  bore  on  agricultural  bacteriology,  and  these 
included  some  of  the  most  important  read  at  the  meeting. 

In  a  pai^er  on  Oligonitrophilic  Bacteria  of  the  Soils,  F.  D.  Chester 
explained  that  the  oligonitrophilic  bacteria  are  those  which  grow  in 
nitrogen-free  or  nitrogen-poor  media,  and  which  possess  the  power  of 
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utilizing-  the  free  nitrogen  of  the  air.  Nitrogen  assiniihition  in  the 
soil  is  not  the  result  of  the  activities  of  a  single  organism,  hutol"  sym- 
biosis  of  niicroaerophiles  (("/cy.s//vV////y//^><';,s'A'^i'/v'c///'^/y/,  several  species 
of  Granulobacter  of  Beijerinek.  and  Kadiobacter  of  Beijerinck)  with 
macroaerophiles  (Azotol)a('ter  of  Beijerinek).  Either  of  these  forms 
alone  is  unable  to  assimilate  nitrogen,  but  mixed  cultures  of  Azotobac- 
ter  with  the  other  forms  showed  gain  of  nitrogen  of  4  to  7  mg,  per 
p-ram  of  assimilated  sugar  in  the  medium.  A  form  of  Azoto'oacter 
isolated  from  Delaware  soil  was  without  the  power  of  assimilating 
atmospheric  nitrogen, 

W.  M.  Esten  exhibited  an  electric  thermo-regulator,  previously 
described  by  H.  E.  Ward,  for  regulating  the  temperature  in  incuba- 
tors heated  l)}^  electric  lamps  within  the  oven.  Two  pieces  of  this 
apparatus  have  been  made,  which  have  proved  very  satisfactory  and 
efEcient  in  maintaining  the  incubators  at  a  constant  temperature  when 
they  were  being  run  at  a  higher  temperature  than  the  surrounding 
air.  The  apparatus  was  highly  commended  on  account  of  its  sim- 
plicity, reliability,  and  safety  from  tire. 

The  same  author  described  the  preparation  of  a  number  of  culture 
media  for  determining  the  kind  of  bacteria  in  milk  on  the  plate  culture. 
A  oelatin  containing  milk  from  which  the  casein  has  been  removed, 
designated  the  custard- whey  gelatin,  was  said  to  bring  out  the  differ- 
ences more  prominently  than  a  peptone-litmus  gelatin,  and  to  inhibit 
the  growth  of  liquefying  l)acteria.  By  means  of  this  custard-whey 
gelatin  it  is  quite  possible  to  tell  the  age  of  the  milk  by  the  appearance 
of  the  growth  in  the  plate  culture. 

A  paper  entitled  Milk  Agar  as  a  Medium  for  Demonstration  of 
Proteolytic  Enzyms,  by  E.  G.  Hastings,  was  presented  by  H.  L. 
Russell.  The  culture  medium  was  prepared  by  the  addition  of  10  to 
12  per  cent  of  skim  milk  to  agar,  and  was  found  very  satisfactory  for 
showing  the  presence  of  digesting  bacteria  in  dairy  products.  The 
medium  was  readily  cleared  up  by  the  growth  of  such  bacteria. 

W.  A.  Stocking,  jr.,  presented  a  paper  on  The  Germicidal  Action 
of  Milk,  in  which  he  reviewed  the  claims  that  milk  soon  after  it  is 
drawn  has  a  temporary  inhibiting  action  on  bacteria,  as  judged  from 
the  inunber  of  bacteria  in  the  milk,  and  presented  data  in  opposition 
to  this  belief  which  tended  to  show  that  no  true  germicidal  action 
exists.  It  was  found  that  in  nearly  all  experiments  the  total  number 
of  bacteria  during  the  first  few  hours  decreased,  but  a  study  of  the 
different  forms  present  showed  that  while  the  non-acid  species 
decreased  the  acid  species  increased  regularly  from  the  first.  One 
case  was  mentioned  in  which  alkaline  species  were  present  and  inhib- 
ited or  retarded  the  growth  of  the  lactic  organisms.  The  acid  species 
were  mostly  the  true  lactic  acid  organisms.  There  seem  to  be  only 
two  or  three  types  of  acid  organisms  which  persist,  09  per  cent  in 
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most  cases  Ix'iiiL;'  lactic  acid  ornanisius,  the  rujuctiers  and  alivaiiiic 
an'l  otiicr  species,  and  most  of  the  acid  specicvs  not  hictic.  I)(>ing 
crowded  out. 

Fui'th(M'  P^videnco  of  the  Apparent  Idontitv  of  Badihis  coli  and 
Certain  Lactic  Acid  Bacilli  was  present(^d  by  S.  C.  Prescott.  The 
authoi-  prepai-ed  a  series  of  cultures  of  l)acteria  corresponding- to  lactic 
acid  bacteria  isolated  from  grains  and  dairy  products,  and  another 
series  of  cultures  of  bacteria  corresponding  to  the  coli  bacillus  isolated 
from  fecal  matter  and  from  sewage  polluted  water.  The  two  series 
were  compared  as  regards  cultural  reactions,  morphological  characters, 
fermentative  power,  and  pathogenic  properties,  and  were  found  to  be 
practically  identical  in  these  respects.  The  bacteria  from  both  sources 
were  shown  to  be  somewhat  pathogenic  to  guinea  pigs.  The  general 
conclusion  was  drawn  that  the  two  classes  of  bacteria  studied  were 
actually  identical.  Bacteria  corresponding  to  Bacillus  coli  are  not 
confined  to  the  intestinal  tract.  The  mere  presence  of  such  bacteria 
in  water  does  not,  therefore,  necessarily  prove  sewage  pollution. 
Their  presence  in  large  quantities  would  be  more  indicative  of  such 
condition. 

L.  A.  Rogers  reported  the  isolation  of  a  fat-splitting  torula  yeast 
from  several  sami)les  of  canned  butter.  The  cells  are  elliptical,  about 
3.5  yu  long  and  show  little  tendenc}'  to  form  chains  or  bunches.  The 
torula  shows  a  much  weaker  action  than  that  of  fat-splitting  molds. 
The  acid  number  of  a  pure  butter  fat  inoculated  with  a  milk  culture  of 
the  torula  increased  in  2  weeks  from  0.570  to  3.474.  It  ferments  mal- 
tose slowly  at  37'^  C,  but  does  not  ferment  lactose,  galactose,  levulose, 
mannose,  or  sucrose. 

A  Preliminary  Chemical  Study  of  Various  Tubercle  Bacilli  was 
reported  by  E.  A.  de  Schweinitz.  Analyses  of  tubercle  bacilli,  men- 
tioned elsewhere,  were  reported,  and  the  relation  of  human  and  bovine 
tuberculosis  was  discussed.  Investigations  were  reported  which  led 
the  speaker  to  the  opinion  that  the  two  diseases  are  due  to  the  same 
organism.  Tuberculosis  was  produced  experimentally  in  a  calf  by 
inoculation  with  a  «'ulture  of  the  tubercle  bacilli  from  the  organs  of  a 
child  which  died  of  the  disease,  and  the  bacillus  isolated  from  the 
organs  of  the  calf  resembled  the  bovine  more  than  the  human  form. 
Experiments  with  monkeys  showed  them  to  be  very  susceptible  to  the 
bovine  tubercle  bacillus. 

A  paper  })y  M.  Dorset  on  Egg  Medium  for  the  Cultivation  of  Tuber- 
cle Bacilli  was  presented  in  substance  by  E.  A.  de  Schweinitz.  This 
medium  is  easily  prepared  from  fresh  eggs.  The  tubercle  bacillus 
grows  very  readily  upon  it,  colonies  appearing  in  6  to  7  days  after 
inoculation.     (See  p.  611.) 

Other  papers  of  rather  less  interest  in  this  connection  were:  Contri- 
bution to  the  Study  of  Agglutinins,  by  W.  W.  Ford;  The  Reaction  of 
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Certain  Water  Bacteria  with  DvsiMiterv  Iinniiinc  Serum,  by  D.  II. 
Bergey;  (lerinicidal  Properties  of  (ilyceriii  in  Relation  to  Vaeeine 
Virus,  by  M.  J.  Koscnau;  and  Th(^  Bacterial  Flora  of  the  Oyster's 
Intestine,  ])y  C.  A.  Fulhn-.  which  showed  a  liora  characteristic  for  the 
ojHter. 

ECONOMIC    ENTOMOLOGY. 

The  papers  on  economic  entomology  were  all  presented  before  the 
Association  of  Economic  Entomologists,  which  met  December  26  and 
27,  or  the  Society  for  the  Promotion  of  Agricultural  Science.  Several 
of  these  papers  were  also  read  at  the  zoological  meetings. 

Before  the  Association  of  Economic  Entomologists  the  address  of 
the  retiring  president,  E.  P.  Felt,  was  on  the  subject  of  The  Litera- 
ture of  American  Economic  Entomology.  Notes  were  given  on  the 
extent  and  value  of  the  various  kinds  of  entomological  publications, 
including  bulletins,  reports,  journals,  books,  indexes,  and  more  pre- 
tentious forms  of  literature,  as  well  as  newspaper  articles.  The  great- 
est amount  of  literature  has  been  written  on  the  subject  of  the  Rocky 
Mountain  locust,  followed  )>y  the  San  Jose  scale,  gypsy  moth,  chinch 
bug,  cotton  worm  and  boUworm,  codling  moth,  Hessian  fly,  and  peri- 
odical cicada,  in  the  order  named. 

C.  L.  Marlatt  gave  an  illustrated  talk  on  the  economic  entomology 
of  Japan.  This  included  an  account  of  the  author's  itinerary  in  his 
recent  studies  in  Japan,  with  notes  on  the  entomological  work  and 
literature  in  Japan,  the  institutions  and  laboratories  for  studying 
entomology  in  that  countr}^  and  special  notes  on  their  work  on  the 
insects  of  rice,  deciduous  fruits,  citrus  fruits,  tea,  lotus,  bamboo,  etc., 
and  on  the  silk  industry. 

E.  P.  Felt  reported  observations  on  the  Grapevine  Root  Worm,  an 
extensive  outbreak  of  which  occuiTed  in  Chautauqua  County  during 
the  past  season.  Oviposition  occurred  about  7  da3^s  after  the  appear- 
ance of  the  adult  beetles.  The  eggs  were  deposited  from  July  3  to 
August  19.  The  period  of  oviposition  was  about  3  days  and  the  eggs 
were  laid  in  clusters  of  5  to  75.  Each  female  laid  about  100  eggs. 
The  larva?  were  found  to  travel  2  or  more  yards  per  hour  and  were 
able  to  make  their  wa}'^  through  12  in.  of  soil  in  a  comparatively  short 
tune.  Cultivation  of  the  soil  was  apparently  etiective  against  the 
pupa>.  A  moditied  curculio  catcher  was  used  with  good  results  in 
catching  the  beetles.  The  insects  were  also  destroyed  by  spraying 
with  arsenate  of  lead  in  the  laboratory,  but  in  the  field  this  insecticide 
gave  negative  results. 

Dr.  Felt  also  reported  upon  Results  Obtained  with  Certain  Insecti- 
cides. It  was  found  that  a  20  per  cent  mechanical  mixture  of  crude 
petroleum  applied  April  7,  when  followed  b}^  an  excessively  rainy 
period,  destroyed  nearly  all  the  scales  without  injuring  the  trees.    Pear 
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;iiul  pencil  tiers  wtMV  spiaved  with  crude  oil  in  Viirious  forms  without 
iniurv  exco])t  when  it  was  undiluted,  and  yood  results  were  also 
oljtuiiied  on  plums.  No  iujurv  was  produced  from  a  20  pci"  cent 
mixtur(>  applied  in  July.  Wdmle-oil  soap  also  g-ave  good  results  in 
destroying  the  San  Jose  scale  when  applied  at  the  rate  of  li  l])s.  per 
gallon  of  Avater.  Lime,  sulphur,  and  salt  was  applied  April  7  to 
about  60  trees,  but  the  period  following  w^as  very  rainy  and  it  appeared 
to  have  but  little  value.  Orchardists  in  the  same  neighborhood,  how- 
ever, had  excellent  results  from  this  insecticide. 

A.  L.  Quaintance  gave  Further  Notes  on  the  Lime,  Sulphur,  and 
Salt  Wash  in  Maryland.  The  author's  previous  report  that  this  treat- 
ment was  inetiective  was  reversed  by  later  observations.  The  effect- 
iveness of  the  insecticide  persisted  for  several  months. 

The  lime-sulphur-salt  mixture  was  also  discussed  by  W.  E.  Britton. 
Pear,  peach,  quince,  and  plum  trees  in  Connecticut  w-ere  sprayed 
with  this  mixture  in  April.  In  June  the  percentage  of  living  scales 
varied  from  zero  to  7  per  cent.  The  mixture  was  as  effective  as  any 
other  insecticide,  and  was  used  by  orchardists  on  large  orchards  with 
good  results.  During  a  prolonged  discussion  of  this  subject,  partici- 
pated in  by  various  members,  C.  L.  Marlatt  stated  his  belief  that  at 
present  the  best  remedies  for  San  Jose  scale  are  the  lirae-sulphur-salt 
mixture,  pure  kerosene,  and  kerosene  emulsion. 

C.  B.  Simpson  reported  Observations  on  the  Life  Histoiy  of  the 
Codling  Moth,  illustrated  })y  lantern  slides.  In  the  author's  experi- 
ments it  was  found  that  ^  to  i  of  the  eggs  were  laid  on  the  fruit, 
while  most  of  the  eggs  were  laid  on  the  leaf;  the  larvaj  mav  come 
to  maturity  in  the  leaves  without  the  presence  of  apples.  About 
80  per  cent  of  the  first  generation  of  larvaj  were  found  to  enter  at  the 
calyx,  and  28  per  cent  of  the  second  generation.  The  average  length 
of  life  of  the  moth  was  found  to  be  4  days.  It  is  believed  that  there 
are  2  generations  per  year.  A  period  of  50  days  was  noted  Ijetw^een 
the  maxinuuu  appearances  of  larvse.  With  regard  to  the  broods  of 
this  moth,  it  is  stated  that  there  are  probably  1  in  Canada,  New  Jersey, 
and  parts  of  Idaho,  2  in  Oregon  and  the  Upper  Austral  Zone  in  gen- 
eral, and  3  in  the  Lower  Austral  Zone. 

In  a  note  on  A  Criticism  upon  Certain  Codling  Moth  Investigations, 
F.  L.  Washburn  gave  special  attention  to  a  criticism  by  Cordley  and 
Gillette  of  his  work  in  Oregon.  The  author  believes  that  the  number 
of  broods  of  the  codling  moth  in  western  Oregon  is  still  in  doubt.  The 
same  author  read  a  paper  on  the  Distribution  of  the  Chinch  Bug  in 
Minnesota,  showing  that  during  the  past  season  it  was  confined  to  the 
southern  parts  of  the  State.  This  limited  distribution  it  is  believed  is 
determined  partly  by  the  methods  of  farming  employed  in  different 
parts  of  the  State. 

J.  Fletcher  discussed  the  question  Can  the  Pea  Weevil  ))e  Extermi- 
nated ?    It  was  argued  that,  since  the  pea  weevil  has  no  other  food  plant 
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than  the  coinnioii  pea,  it  coukl  prol)al)ly  be  exteriuiiiated  l)y  interrupt- 
ing- the  cultivation  of  the  peas  for  1  or  "i  years,  or  by  thoroug'hly  fumi- 
gating the  seed  peas.  The  great  practical  difiicuities  with  either  one 
of  these  plans  were  carefully  discussed.  Th(>  author  recommends  har- 
vesting the  peas  a  little  earlier  in  the  fall,  and  immediately  thrashing 
and  sacking  the  peas  so  as  to  prevent  the  escape  of  the  ])eetles  in  the 
fall,  and  the  treatment  of  all  seed  peas  with  l)isulpliid  of  carbon. 

"W.  B.  Alwood  presented  notes  on  Plants  Injured  l^y  17-year 
Locusts.  It  was  stated  that  the  locust  did  not  deposit  e^g^  in  an 
orchard  which  was  previously  sj^rayed  with  Bordeaux  mixture.  The 
eggs  were  deposited  in  a  considerable  variety  of  plants,  including  14 
families,  30  genera,  and  33  species. 

V.  L.  Kellogg  gave  brief  notes  on  observations  made  on  Aleurodidse 
and  Coccida\  A  number  of  new  species  and  new  host  plants  were 
discovered  for  these  insects,  and  investigations  were  made  extending 
throughout  the  Sierra  Nevada  Mountains.  The  Monterey  pine  on  the 
grounds  of  Stanford  University  were  badly  attacked  by  the  bark 
beetles,  and  a  tar-canvass  jacket  was  adjusted  to  the  trees  for  the  pur- 
pose of  conducting  some  fumigation  experiments.  It  was  found  that 
hydrocyanic-acid  gas  destroyed  the  insects  in  all  stages,  while  carbon 
bisulphid  was  of  little  value  in  this  respect. 

A.  F.  Burgess  read  a  paper  on  Economic  Notes  on  Coccinellidse. 
Statistical  data  were  presented,  including  the  numl)er  of  eggs  laid  by 
various  species  of  ladybirds,  the  period  occupied  by  the  different 
stages  of  development,  and  the  number  of  plant  lice  eaten  by  the 
ladybirds  during  their  various  stages. 

In  a  paper  on  Melanoplus  feinoratus^  J.  L.  Phillips  stated  that  this 
insect  caused  serious  damage  in  Virginia  to  pasture  and  meadow 
grasses,  wheat,  and  the  foliage  of  apple  trees. 

The  position  of  the  sette  of  San  Jose  scale  in  the  tissues  of  imported 
plants  was  discussed  by  G.  B.  Symonds.  It  was  found  that  the  beak 
of  the  San  Jose  scale  is  inserted  in  a  straight  line  in  fruits,  through 
the  cell  bodies  and  not  between  the  cells  in  the  cell  membranes.  In 
wood,  the  beak  is  bent  at  a  right  angle  just  beneath  the  surface  of 
the  bark. 

H.  Osborn  discussed  a  method  for  mounting  dried  C'occida?  for 
permanent  preservation.  Specimens  were  mounted  between  strips  of 
mica  of  the  size  of  microscopic  slides.  They  were  thus  protected 
against  breaking,  moisture,  and  museum  pests. 

Papers  on  the  i  nsects  of  the  year  and  minor  entomological  notes  were 
presented  ))y  E.  P.  Felt,  of  New  York;  J.  Fletcher,  of  Canada; 
H.  Osborn,  of  Ohio;  A.  L.  Quaintance,  of  Maryland,  and  C.  M.  Weed, 
of  New  Hampshire,  some  of  which  l)rought  out  discussions  in  regard 
to  particulai-  insects.  J.  Fletcher  stated  that  in  Manitoba  hopper- 
dozers  were  largely  abandoned  in  the  tight  against  grasshoppers,  for 
more  effective  poisoned  baits,  which  consist  of  a  mixture  of  bran  or 
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horse  uianurc  and  Paris  green.  In  the  expin-inients  reported  })y  the 
author  horse  manure  was  found  to  be  the  moi-e  effective.  The  bait 
was  prepared  so  as  to  contain  1  lb.  of  Paris  green  and  1  11),  of  salt  to 
50  ll)s.  of  horse  manure. 

In  a  paper  on  Plant  Enviroment  and  Insect  Depredations,  F.  W. 
Kane  called  attention  to  the  value  of  proper  cultural  methods,  which 
may  be  so  practiced  as  to  reduce  insect  ravages  to  a  minimum.  The 
necessity  of  devising  practical  remedies  available  to  ordinary  farmers 
and  fruit  growers  was  emphasized. 

The  three  following  papers  were  presented  before  the  Society  for 
the  Promotion  of  Agricultural  Science.  The  Importance  of  Injurious 
Insects  Introduced  from  A))road,  by  E.  P.  Felt,  discussed  the  intro- 
duction and  distribution  of  the  more  important  insects,^ gave  estimates 
of  the  extent  of  the  damage  done  by  a  number  of  them,  and  presented 
a  classified  list  of  the  important  species.  Notes  were  also  given  on  a 
number  of  beneficial  species  which  have  been  introduced. 

H.  Osborn  discussed  insect  problems  in  Ohio,  giving  notes  on  a 
number  of  injurious  insects  and  estimates  of  the  damage  done  hy  them. 
The  total  loss  of  farm  and  vegetable  crops  due  to  insects  was  placed 
at  10  per  cent.  Some  of  the  insects  receiving  especial  attention  were 
the  Hessian  fly,  San  Jose  scale,  cankerworm,  and  the  codling  moth. 
In  the  discussion  of  this  paper  it  was  stated  that  some  varieties  of 
wheat  were  found  more  resistant  to  the  Hessian  fly  than  others,  ])ut 
that  it  was  not  always  practical  to  grow  the  more  resistant  varieties. 
Deco}'  crops  were  also  mentioned  as  successful  when  propeily  attended 
to.  The  use  of  lime-sulphur-and-salt  wash  against  the  San  flose  scale 
in  New  York  was  reported  l)y  W.  H.  Jordan  as  very  successful  in 
experiments  conducted  during  one  season. 

A  paper  by  F.  M.  Webster,  entitled  The  Use  of  Arsenate  of  Lead 
Against  the  Codling  Moth,  was  read  by  title.  Experiments  on  the 
use  of  arsenate  of  lead  were  conducted  by  the  author  in  1!H)1,  with 
results  which  were  considered  encouraging.  In  1902  practical  tests 
were  made  by  a  number  of  fruit  growers  in  Ohio  and  Indiana,  the 
results  on  the  whole  being  considered  favorable  to  the  use  of  this 
insecticide.  In  one  instance  the  percentage  of  wormy  apples  from 
sprayed  trees  was  3.6  and  from  unsprayed  70.5;  in  another  instance 
1.4  and  54,  respectively;  and  in  a  third  experiment  6.0  and  69, 
respectively. 

Before  another  body  L.  O.  Howard  spoke  briefly  regarding  efforts 
of  the  Division  of  Entomology  to  lessen  the  damage  that  insects  are 
doing  to  agricultural  interests,  which  is  estimated  at  $300,000,000  per 
annum,  and  for  the  control  of  which  the  Government  spends  only 
$150,000  per  annum.  For  the  purpose  of  classifying  the  Avork  insects 
are  divided  into  groups,  e.  g.,  those  affecting  field  crops,  orchard 
fruits,  truck  crops,  sugar  beets,  etc. ;  those  concerned  in  silk  produc- 
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tioii,  iuid  those  injui'ious  to  mankind  In*  carrvino-  diseases.  A  study  of 
the  life  liistorv  of  these  insects  is  made  for  the  purpose  of  revealing 
their  most  \ulnerable  points,  and  then  attacks  upon  them  are  made  at 
those  points.  This  method  has  enabled  the  Division  of  Entomology 
among  other  things,  to  check  the  ravages  of  the  cotton-boll  weevil 
b\'  cidtui'al  methods,  and  to  point  out  ways  of  lessening  the  ravages  of 
the  codling  moth  in  the  Northwest.  The  Division  has  also  introduced 
into  this  country  a  number  of  l^eneficial  insects,  such  as  the  ladybird 
beetle  from  Australia,  which  has  saved  the  orange  crop  of  California, 
and  the  insect  from  Algeria  which  fertilizes  the  Smyrna  fig  and  makes 
it  possible  to  successfully  grow  this  fruit  in  California. 

PHYSIOLOGY. 

A  number  of  papers  of  especial  interest  to  students  of  nutrition 
were  presented  at  the  meetings  of  the  American  Physiological  Societ}". 
Among  these  the  following  may  be  mentioned:  New  Experiments  on 
the  Physiological  Action  of  the  Proteoses,  by  L,  B.  Mendel  and  F.  B. 
Underhill;  Further  Observations  of  the  Movements  of  the  Stomach 
and  Intestines  (with  demonstration),  by  W.  B.  Cannon;  Salivary 
Digestion  in  the  Stomach,  by  W.  B.  Cannon  and  H.  F.  Day;  Biological 
Relationship  of  Proteids  and  Proteid  Assimilation,  l)y  P.  A.  Levene 
and  L.  B.  Stookey;  On  Digestion  of  Gelatin,  by  P.  A.  Levene  and 
L.  B.  Stookey;  On  the  Nucleoproteids  of  the  Pancreas  and  Thymus, 
with  Special  Reference  to  their  Optical  Properties,  by  A.  Gamgee  and 
W.  Jones.  Professor  W.  O.  Atwater  read  a  paper  on  the  Sources  of 
Muscular  P^nergy,  in  which  the  results  of  his  experiments  with  the 
respiration  calorimeter  were  quoted  with  especial  reference  to  the 
value  of  different  materials  as  sources  of  energy  in  the  animal  body. 

ENGINEERING. 

A  paper  on  Agricultural  Engineering,  by  Elwood  Mead,  noted  the 
revolution  in  the  conditions  of  farm  life  and  farm  labor  in  the  last  fifty 
years.  These  have  necessitated  greater  attention  on  the  part  of  the 
farmer  to  problems  in  agricultural  engineering,  the  substitution  of 
power  for  hand  labor,  and  the  use  of  more  effective  implements  and 
machines.  A  nmnberof  the  agricultural  colleges  of  this  country  have 
turned  their  attention  to  this  matter,  incorporating  in  their  courses 
of  instruction  a  study  of  the  principles  on  which  efficient  machines 
rest ;  and  in  European  countries  institutions  have  been  established  for 
the  study  and  improvement  of  farm  machinery,  which  are  supported 
by  the  State.  The  lack  of  classified  and  verified  information  was  men- 
tioned; and  the  desirability  of  efforts  in  this  direction  by  the  National 
Department  of  Agriculture  was  pointed  out. 

C.  G.  Elliott  described  The  Drainage  Problems  of  Irrigation,  a  new 
series  of  problems  which  confront  the  owners  of  irrigated  lands.     The 
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Icukao-e  from  ctuuils  unci  overirrig'ation  have  destroyed  the  productive- 
iK  ss  of  hiiid  by  producing  saturation  of  soils  in  certain  localities  and 
n^sulting  alkali  conditions.  Well-directed  drainage  operations,  it  was 
believed,  will  reclaim- such  lands  and  protect  those  Avhich  are  threat- 
ened with  the  evil. 

The  Ilydrographic  Work  of  the  U.  8.  Geological  Survey  was 
described  by  H.  H.  Presley,  who  reviewed  the  work  on  the  measure- 
iiuMit  of  streams  and  the  relation  of  this  to  problems  in  irrigation. 

The  Road  Material  Lal)()ratory  of  the  Bureau  of  Chemistry  of  this 
l)('l)urtment  was  the  subject  of  a  paper  l)y  L.  W.  Page.  He  men- 
tioned the  ditierent  road-making  materials  and  pointed  out  the  wisdom 
of  Inning  them  tested  by  laboratory  methods  before  they  are  used  in 
construction.  Differences  in  the  amount  and  character  of  traffic  may 
determine  the  kind  of  material  that  is  required.  The  binding  mate- 
rials present  with  crushed  rocks  of  various  kinds  were  said  to  have 
much  to  do  with  the  value  of  these  materials  for  surfacing  roads. 

The  Cementing  Power  of  Road  Materials  was  presented  by  A.  S. 
Cushman.  The  cementing  value  is  a  phenomenon  of  the  same  nature 
as  the  plasticity  of  clays,  and  results  in  the  road-material  lab- 
oratory of  this  Department  seem  to  point  to  the  fact  that  plasticity  is 
dependent  on  a  colloidal  condition  of  the  particles.  Surfaces  of  roads 
are  continually  being  powdered  by  the  effect  of  traffic  wear  and  weath- 
ering, and  the  particles  are  continually  being  cemented  and  recemented. 
If  the  material  of  the  road  lacks  plasticity  the  particles  blow  and  wash 
away  too  readil3\  The  binding  cjuality  of  such  rocks  as  limestones 
and  dolomites  is  a  function  of  the  hydrogel  impurities,  present  usually 
either  in  the  form  of  silicic  acid  or  hydrated  oxid  of  iron. 

In  a  paper  on  The  Metric  System,  J.  Burkitt  Webl)  opposed  the 
introduction  of  this  s\'stem  from  the  standpoint  of  engineering. 
Standards  of  length  lie  at  the  foundation  of  all  our  important  and 
accurate  manufacturing  and  engineering  work,  and  an  exaihination  of 
the  necessities  of  this  work,  in  both  its  theoretical  and  practical  parts, 
was  stated  to  show  that  a  change  to  the  metrical  system  would  be  not 
only  very  expensive  but  detrimental.  He  argued  that  16  (the  sub- 
divisions of  the  inch)  is  in  many  ways  a  better  number  than  10  as  the 
basis  of  a  system;  and  he  attempted  to  point  out  some  of  the  peculiar 
collateral  advantages  of  16. 

AGKICULTURE    AND    ICCONOMIC   SCIENCE. 

Most  of  the  papers  presented  at  the  meetings  of  the  Society  for  the 
Promotion  of  Agricultural  Science  have  been  noted  elsewhere  under 
a]ipropriate  headings.  The  presidential  address,  delivered  by  W.  H. 
Jordan,  on  Values  in  Science,  will  appear  in  the  next  issue  of  this 
joui-nal. 
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A  report  was  received  from  the  coiuuiittee  iU'tin<>-  in  cooperation  with 
a  committee  of  the  Association  of  American  Agricultural  Colleg-es  and 
Experiment  Stations,  for  the  purpose  of  requestino-  the  board  of  trus- 
tees of  the  Carnegie  Institution  to  apply  some  portion  of  the  Carnegie 
gift  to  the  promotion  of  scientihc  research  in  its  relation  to  agricul- 
ture. In  the  memorial  presented  to  the  board  of  trustees  certain  gen- 
eral lines  were  suggested  as  suitable  for  research  work.  The  commu- 
nication was  considered  at  a  meeting  of  the  board  of  trustees  and 
returned  to  the  committee  with  a  request  for  concrete  suggestions 
rather  than  generalizations.  The  committee  was  continued  with  a 
view  to  making  such  suggestions. 

W.  J.  Beal  discussed  briefly  courses  of  study  in  agricultural  colleges, 
mentioning  some  of  the  features  of  instruction  in  agriculture  in  early 
years,  and  expressing  the  opinion  that  allied  groups  of  subjects  should 
be  elective  b}^  students  soon  after  entering  college.  This  brought  out 
a  spirited  discussion  upon  entrance  requirements  and  agricultural  edu- 
cation in  general. 

The  same  speaker  presented  some  biographical  notes  on  the  late 
Robert  C.  Kedzie,  who  was  a  member  of  the  societ3\ 

A  paper  on  The  Diameter  of  Wool  Fibers  from  Difl^erent  Breeds  of 
Sheep  of  the  United  States  and  Canada,  b}^  T.  F.  Hunt,  was  read  by 
title.  Measurements  of  the  wool  from  1  to  5  sheep  of  13  breeds  were 
made  by  Lamotte  Ruhlen.  and  showed  a  range  in  the  diameter  of  the 
libers  from  -4.28  to  1.8  centimillimeters,  the  extremes  being  represented 
by  the  Leicester  and  the  American  Merino  breeds. 

B.  E.  Fernow  presented  a  paper  on  The  Farmers'  Wood  Lot,  in 
which  the  importance  of  looking  after  the  wood  supph^  more  carefully 
was  emphasized.  Estimates  were  given  of  the  increased  consumption 
of  wood  products  in  the  United  States  and  foreign  countries.  The 
export  trade  of  the  United  States  was  stated  as  having  doubled  during 
the  last  10  jears.  At  the  present  rate  of  consumption  the  timber 
supply  of  the  United  States  in  view  will,  according  to  the  author,  be 
exhausted  within  30  years.  As  60  to  hU)  years  are  required  for  the 
production  of  millable  timber,  and  for  other  reasons,  it  was  shown 
that  few  farmers  can  engage  in  this  business.  For  the  production  of 
wood  for  fuel  purposes,  however,  the  time  required  is  only  20  to  30 
years,  and  waste  lands  ma\^  be  utilized  for  this  purpose. 

Before  the  section  of  Social  and  Economic  Science  a  papei-  on 
Requisites  in  Crop  Reporting  was  read  ])y  H.  Parker  Willis,  which 
dwelt  at  some  length  on  the  purpose  and  importance  of  crop  I'eports, 
and  the  reasons  for  lack  of  confidence  in  such  reports  as  now  prepared. 
The  requisites  pointed  out  were  in  ])rief  (1)  perfect  confidence  in  the 
man  in  charge  of  the  reports,  his  office  force,  and  his  correspondents; 
(2)  publicity  as  to  methods  of  operating;  (3)  dealing  with  facts  rather 
16398— No.  6—03 3 


542  EXPERIMENT    STATION    RECORD. 

tlian  cstiauitos,  und  (4)  the  uniting-  of  all  (iovernnient  jstatistical  agencies 
under  one  management. 

The  Sources  and  Margin  of  Error  in  Census  Work  was  the  sul)iect 
of  ti  paper  hy  Le  (xrand  Powers,  Chief  Statistician  for  Agriculture, 
U.  S.  Census.  This  dealt  mostly  with  errors  in  the  census  of  agricul- 
ture, tlic  principal  sources  of  which  were  said  to  be  omissions  and 
duplications  on  the  part  of  census  enumerators.  In  most  branches  of 
census  work  omissions  and  duplications  nearly  balance,  but  in  the 
census  of  agriculture,  comparisons  with  the  records  of  assessed  land 
show  that  the  omissions  exceed  the  duplications,  the  excess  amounting 
in  farm  areas  to  40, 000, 000  acres,  or  5  per  cent.  The  omissions  are 
.most  numerous  in  sparsely  settled  regions  where  there  is  much  irreg- 
ular land  surface;  the  duplications,  in  thickly  settled  communities, 
especially  where  tenant  farming  prevails  and  both  tenant  and  proprie- 
tor report  on  the  same  items. 

Discussing  the  Economic  Value  of  the  Remaining  Pu))lic  Lands, 
J.  D.  Whelpley  pointed  out  the  extent  and  conditions  of  these  lands 
and  ottered  some  suggestions  regarding  their  management,  the  most 
important  of  which  was  that  speculation  in  them  should  be  stopped  by 
limiting  their  disposition  to  those  only  who  intend  to  build  homes  on 
them. 

The  Social  Asjiects  of  the  Irrigation  Prolilem  were  presented  in  a 
paper  by  Guy  E.  Mitchell. 

Miss  Louise  Klein  Miller,  Director  of  the  Lowthorpe  School  of 
Horticulture  and  Landscape  Gardening  for  Women,  discussed  School 
Gardens,  pointing  out  the  function  of  the  school  garden  as  an  agency 
for  promoting  logical  instruction  in  nature  study  and  elementar}"  agri- 
culture. A  brief  account  was  given  of  the  school  garden  movement 
in  Europe  and  America,  followed  by  a  more  detailed  account  of  Miss 
Miller's  own  work  at  Groton,  Mass. 

NATIONAL    DEPARTMENT    OF    AGRICULTURE. 

The  organization  and  the  scientilic  and  economic  work  of  this  Depart- 
ment were  presented  by  a  number  of  the  cuiefs  of  bureaus  at  various 
meetings  of  the  association  during  the  week. 

The  work  of  the  Weather  Bureau,  as  described  ))y  Willis  L.  Moore, 
is  the  broadest  survey  of  the  kind  ever  made,  with  an  extent  north 
and  south  of  8,000  miles  and  east  and  west  an  equal  distance.  The 
practical  workings  of  the  Bureau  were  mentioned,  and  some  striking 
evidences  of  the  value  of  its  predictions  on  land  and  sea  were  cited. 

The  economic  work  of  the  Bureau  of  Soils  was  outlined  by  Milton 
Whitney.  Maps  were  exhibited  to  illustrate  the  location  and  extent 
of  the  soil  surveys  made  by  the  Bureau  during  the  past  four  years,  and 
brief  reference  was  made  to  some  of  the  results  of  economic  impor- 
tance.    Special  mention  was  made  of  the  Sumatra  tobacco  industry 
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in  the  Connecticut  Valley,  and  the  recent  discovery  of  a  .soil  in  Texas 
said  to  produce  to))acco  with  the  peculiar  aroma  of  the  Cuban  product. 
In  the  Yazoo  Valle^^  of  Mississippi  a  way  has  been  pointed  out  whereby 
thousands  of  acres  of  flooded  bottom  land  can  be  reclaimed  for  cotton 
growing.  In  the  West  the  officers  of  the  Bureau  have  satisfied  them- 
selves that  nuich  of  the  6,000,000  acres  of  alkali  soil  can  be  made  pro- 
ductive by  proper  methods  of  drainage,  and  they  are  attempting  to 
demonstrate  their  theory  to  the  people  in  the  alkali  regions. 

A.  C.  True,  speaking  of  the  Offi^ce  of  Experiment  Stations,  con- 
sidered it  first,  in  relation  to  the  agricultural  colleges  and  experiment 
stations,  as  a  general  agency  for  the  promotion  of  agricultural  educa- 
tion and  research.  On  the  economic  side  these  institutions  are  doing 
much  to  increase  the  amount  of  production  and  to  raise  its  quality 
through  the  application  of  science  to  agriculture.  On  the  social  or 
educational  side  they  not  only  provide  much  material  for  eft'ective 
courses  of  study  in  the  theory  and  art  of  agriculture,  but  also  furnish 
the  motive  for  definite  technical  education  in  agriculture;  and  this  is 
changing  the  intellectual  attitude  of  the  farmer  from  conservatism  to 
progressiveness,  broadening  and  deepening  his  intellectual  life — a 
service  as  important,  to  say  the  least,  as  improving  his  material  con- 
dition. Some  of  the  leading  lines  of  work  of  the  Office  were  men- 
tioned, such  as  the  publication  of  this  journal  and  numerous  technical 
and  popular  bulletins,  the  formulation  of  the  principles  on  which  insti- 
tutions for  agricultural  research  should  be  organized  and  managed, 
the  promotion  of  technical  education  for  the  farmer,  by  encouraging 
the  formulation  of  a  distinct  science  of  agriculture  and  its  reduction 
to  ''pedagogic  form"  to  meet  the  requirements  of  difi^erent  grades  of 
students,  the  organization  and  management  of  agricultural  experiment 
stations  in  Alaska,  Hawaii,  and  Porto  Eico,  and  the  investigation  of 
problems  in  the  nutrition  of  man  and  in  irrigation,  in  cooperation  with 
othei"  scientific  organizations. 

Descriptions  of  the  work  in  several  other  bureaus  and  divisions  have 
been  noted  elsewhere. 

The  meetings  afforded  opportunity  for  the  visitors  to  inspect  the 
laboratories  of  the  Department,  which  was  eml)raccd  l)y  man}'.  This, 
with  the  discussions  of  the  work  of  the  various  branches  in  general  and 
of  special  lines  of  work  in  the  different  section  meetings,  conveyed  to 
many  a  nmcli  clearer  idea  of  the  ol)jects,  scope,  equipment,  and  work- 
ings of  the  Department  in  various  lines. 
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Proceedings  of  the  seventeenth  convention  of  the  Association  of  Agricul- 
tural Experiment  Stations  in  the  German  Empire  {Landw.  Vers.  Stat,  57 
{1902),  No.  1-2,  pp.  1-101). — The  .seventeenth  meeting  of  this  association  was  held 
at  Hamburg  September  21  and  22,  1901,  and  was  presided  over  by  the  president,  F. 
Nobbe. 

Among  the  subjects  under  consideration  were  the  determination  of  citrate-soluble 
phosphoric  acid  in  Thomas  slag,  the  Neubauer  method  of  potash  determination,  the 
Gunning  modification  of  the  Kjeldahl  method  of  nitrogen  determination,  the  allow- 
able water  content  of  molasses  feeds,  and  their  analysis,  the  determination  of  potash 
salts  in  mixed  potash  fertilizers,  fundamental  principles  in  the  examination  of  bran, 
the  relation  of  the  agricultural  experiment  stations  to  the  work  of  the  association, 
the  preparation  of  feeding  stuffs  for  analysis,  with  directions  for  sampling,  the 
changes  produced  by  micro-organisms  in  foods  and  feeding  stuffs  during  storage  ( E. 
S.  R.,  13,  p.  581),  the  microscopical  examination  of  rape-seedcake,  the  money  value 
of  feeding  stuffs,  and  the  present  status  of  the  movement  for  the  introduction  of 
uniform  atomic  weights. 

An  unfavorable  report  upon  the  accuracy  of  the  Neubauer  method  was  made  by 
Soxhlet  and  no  action  was  taken  by  the  association.  Comparative  tests  of  the  Gun- 
ning modification  of  the  Kjeldahl  method  (E.  S.  R.,  14,  p.  118)  and  the  method  of 
the  association  on  different  feeding  stuffs  were  reported  by  Kellner.  Further  testing 
of  the  Gunning  modification  was  recommended.  A  water  content  of  20  per  cent  in 
molasses  feed  and  25  per  cent  in  jieat  molasses  was  adopted  as  allowable.  The 
determination  of  molasses  in  molasses  feeds  was  assigned  for  further  study.  The 
recommendation  was  adopted  that  potash  in  fertilizers  be  reported  only  as  K^O. 
Wittmack  discussed  the  purity  of  bran  and  its  determination,  and  reported  several 
feeding  experiments  with  different  animals.  It  was  recommended  that  all  feeding 
stuffs  for  analysis  should  be  prepared  fine  enough  to  pass  through  a  1-mm.  sieve. 
Emmerling  discussed  the  microscopical  examination  of  rape-seed  cake,  A  commit- 
tee of  three  was  appointed  to  determine  the  relative  value  of  nutrients — protein,  fat, 
and  carbohydrates— in  feeding  stuffs  and  report  annually  to  the  association. 

The  action  of  distilled  water  upon  lead,  F.  Clowes  {Cliem.  Npws,  S6  (1902), 
Ao.  223i;,  j).  168). — The  author  found  that  when  lead  was  placed  in  contact  with 
ordinary  distilled  water  a  white  deposit  was  formed  which  contained  lead  and  a  cer- 
tain amount  of  lead  went  into  solution  in  the  water.  The  lead  in  solution  appeared 
to  be  in  the  form  of  hydroxid.  That  in  the  white  deposit  was  found  to  be  a  hydroxy- 
carbonate  containing  three  molecules  of  carbonate  to  one  of  hydroxid.  Investiga- 
tions in  which  bright  sheet  lead  of  great  purity  was  exi)osed  to  the  action  of  boiled 
distilled  water  iu  vacuo  or  in  different  gases  showed  "that  dissolved  oxygen  is  the 
cause  of  the  action  of  distilled  water  upon  lead,  the  subsequent  action  of  carbonic 
acid  leading  to  the  i)roduction  of  hydroxycarbonate." 
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Tlie  determination  of  iron  in  natural  •waters,  L.  W.  Winkler  {Ztschr.  Analyt. 
Chem.,  41  {1902),  No.  9,  pp.  550-552). — In  the  colorimetric  method  described  ammo- 
nium sulphid  is  used  instead  of  the  potassium  ferrocyanid  commonly  employed. 

The  determination  of  nitric  acid  in  water  by  Noll's  method,  W.  P.  Kasch- 
KADAMOV  {Jour.  Ochruii.  Narod.  Sdrav.,  12  {1902) ,  p.  491;  ah-i.  in  Chem.  Zt/j.,  26  {1902), 
No.  94,  Repert.,  p.  309). — The  method  is  recommended. 

The  volumetric  determination  of  nitric  acid  in  drinking-  waters,  O.  Schma- 
TOLLA  {Apotli.  Zhj.,  17  {1!'02),  pp.  (197,  '!9S;  abs.  in  CJiein.  ('eiifh/..,  1902,  II,  No.  18, 
p.  1152). — A  moditieatic  .  of  the  Marx  method  is  recommended. 

The  litmus-paper  test  for  milk,  li.  D.  Ricumoxd  {Chem.  News,  S6  {1902),  NoT^ 
2238,  pp.  192,  193). — The  use  of  litmus  jiaper  for  testing  the  aciitity  of  milk  is  con- 
sidered very  unsatisfactory. 

Methods  for  the  estimation  of  the  proteolytic  compounds  contained  in 
cheese  and  milk,  L.  I..  Van  Slyke  and  E.  B.  Hart  {Neiv  York  State  Sta.  Bid.  215, 
pp.  81-102). — This  gives  in  detail  the  methods  outlined  in  Bulletin  203  of  the  station 
(E.  S.  R.,  13,  p.  1087)  and  presented  in  full  before  the  Association  of  Official  Agri- 
cultural Chemists  (E.  S.  R.,  14,  p.  108). 

Concerning-  the  coagulable  material  in  egg- white,  L.  Langstein  {Beitr.  Chem. 
Phij.vol.u.  r<it]uil.  Ztschr.  Biochem.,  1  {1901),  pp.  83-104;  (d)S.  in  Ztschr.  Untersuch. 
Nulir.  II.  Genussiutl.,  5  {1902),  No.  14,  p.  663). — Analytical  data  are  reported  and 
discussed. 

Concerning  the  character  of  free  fatty  acids,  E.  A.  Loscii  {Inaug.  Diss.,  Si. 
Petersburg,  1902;  rev.  in  Chem.  Ztg.,  26  {1902),  No.  30,  Repert.,  p.  105).— Under  simi- 
lar conditions  butter  and  lard  become  more  rancid,  that  is,  form  free  fatty  acids  more 
energetically,  than  sunfiower  seed  and  almond  oil.  When  butter  becomes  rancid, 
strong-smelling  products  are  produced.  On  the  other  hand,  when  the  liquid  fatty 
oils  become  rancid  such  products  are  muc-h  less  abundant,  but  bodies  having  a  sharp 
and  burning  taste  are  produced.  The  increase  in  weight  when  fats  become  rancid  is 
very  slight,  being  greatest  in  the  experiments  reported  with  sunflower-seed  oil. 
Generally  speaking,  the  amount  of  volatile  fatty  acids  is  not  large,  while  the  amount 
of  free  nonvolatile  fatty  acids  is  much  increased. 

The  estimation  of  starch  in  cereal  grains,  L.  Lindet  {Jour.  PJtarm.  et  Cliim., 
6.  ser.,  14  {1901),  pp.  397-400;  Ann.  Chiin.  Analyt.,  7  {1902),  pp.  41-43;  abs.  in  Ztschr. 
Untersuch.  Nahr.  u.  Cienussmil.,  5  {1902),  No.  I4,  J)-  665). — In  this  method  of  estimat- 
ing starch  in  cereals  the  i)roteid  material  is  removed  by  digestion  with  pepsin  and 
hydrochloric  acid  and  the  starch  which  remains  behind  is  treated  with  sulphuric 
acid  and  soda  and  then  measured  l)y  determining  the  glucose  and  dextrin  in  an 
aliquot  ]>ortion. 

Filtration  in  determination  of  crude  fiber,  R.  W.  Thatcher  {Jour.  Amer. 
Chem.  Soc,  24  {1902),  No.  12,p)p.  1210,  i^g'ii).— The  author  modifies  the  official  method 
by  filtering  through  asbestos  wool  placed  in  a  large  funnel  on  a  platinum  coi>e.  The 
residue  is  washed  into  a  platinum  disli,  the  water  evaporated,  and  the  determination 
completed  as  usual.  This  procedure  is  especially  adapted  to  the  glycerol-sulphuric 
acid  mixture  used  in  the  Konig  method  for  fiber. 

The  analysis  of  vanilla  extract,  A.  L.  Winton  and  M.  Silverman  {.lour.  Amer. 
Chem.  So<:,  24  {1902),  No.  11,  pp.  1128-1135).— The  authors  give  a  modification  of 
the  Hess  and  Prescott  method  for  the  determination  of  vanillin  and  coumarin 
(E.  S.  R.,  13,  p.  420),  which  is  designed  to  shorten  the  process  without  diminishing 
the  accuracy  of  the  method.  The  modification  consists  in  the  use  of  a  larger  quan- 
tity of  2  per  cent  ammonia  and  weighing  the  vanillin  and  coumarin  immediately 
after  evaporation  of  the  ether  solutions.  Analyses  are  also  given  of  a  number  of 
genuine  and  artificial  vanilla  extracts. 

Uniform  methods  for  the  examination  and  valuation  of  foods,  condiments, 
and  commercial  products  in  the   German  Empire  (  Vereinharwigen  zur  einheit- 
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lichen  Unlersuchung  vnd  BeurtheUnug  von  Xalirungi^-  ^ind  GenussmlUeln  sowie  Gebrduchs- 
(fegtmtandenfur  dai^  Veidsehc  Reich.  BerUn:  J.  Springer,  pt.  J,  1S97,  pp.  XIII  + 109; 
pt.  2,  1S9'\  pp.  XII  +  184;  pt-  3, 1902,  pp.  X+  i^'-;^).— This  work  contains  the  methods 
for  the  examination  of  foods,  condiments,  and  commercial  products  decided  upon  by 
a  connnisslon  of  food  chemists  appointed  at  the  request  of  the  Imperial  Board  of 
IleaUli.  A  valuable  point  to  be  noted  in  connection  with  the  work  is  the  very  full 
bibHography  which  accompanies  each  of  the  principal  sections. 

The  chemistry  of  India  rubber,  C.  O.  Webek  {London:  Charles  Griffin  &  Co.,  Ltd.; 
Philadelphia:  J.  B.  Lippincott  Co.,  1903,  pp.  XI+314,pl'<.  5,  fig.'^.  IG). 

Analysis  of  resins,  balsams,  and  gum  resins,  K.  Dieterich,  transl.  by  C. 
Salter  {London:  Scott,  Greemvood  &  Co.,  1901,  pp.  XIV+340). 

Physical  and  chemical  methods  for  the  quantitative  determination  of 
organic  compounds,  W.  Yaubel  {Die  phymkaUschen  und  chemischen  Methoden  der 
quanlHativen  Bedimmung  arganucher  Verhindungen.  Berlin:  Jidivs  Springer,  1902,  vol. 
1,  pp.  XIV—  593,  figs.  74;  vol.  2,  pp.  AT+  530,  figs.  21)  .—Volume  1  deals  with  physical 
methods  and  volume  2  with  chemical  methods. 


BOTANY. 

The  influence  of  varying  amounts  of  carbon  dioxid  on  photosynthesis,  H.  T. 

Brown  and  F.  Escombe  {Proc.  lioy.  Soc.  [London'],  70  {1902),  No.  464,  pp.  397-413, 
pis.  6;  abs.  in  Bot.  Centbl,  90  {1902),  No.  11,  pp.  293,  294).— X  series  of  plants  was 
experimented  with  to  test  the  effect  of  varying  amounts  of  carbon  dioxid  in  the  air 
on  tlie  photosynthetic  processes  of  the  leaves  and  on  the  growth  of  the  plants.  In 
one  series  leaves  which  were  in  some  instances  still  attached  to  the  plant  were 
inclosed  in  air-tight  cases  through  which  air  was  passed,  and  the  carbon  dioxid  con- 
tent determined  both  before  and  after  its  passage  over  the  leaf.  In  these  experi- 
ments it  was  found  that  by  increasing  the  carbon  dioxid  in  the  air  an  increase  was 
noted  in  the  photosynthetic  power  of  the  leaf  in  nearly  the  same  i)roportion.  In  all 
cases  where  the  illumination  of  the  leaf  was  good,  the  photosynthesis  was  somewhat 
in  excess  of  what  might  be  expected  from  the  increased  amount  of  carbon  dioxid. 
This  was  attributed  to  the  fact  that  in  the  experiment  the  ah-  which  contained  the 
greater  amount  of  the  gas  also  carried  more  moisture  than  ordinary  air. 

Experiments  were  conducted  in  a  similar  manner  in  which  the  illumination  was 
insufficient  and  similar  results  obtained.  Seedling  plants  were  experimented  with 
by  inclosing  them  in  vessels  and  subjecting  them  to  varying  amounts,  of  carbon 
dioxid,  the  experiments  indicating  tliat  the  plants  were  not  stimulated  to  increased, 
growth  by  increasing  the  amount  of  carbon  dioxid.  On  the  other  hand,  there 
appeared  to  be  a  slight  diminution  in  the  increase  of  dry  matter  and  a  less  develop- 
ment of  leaf  area.  There  were  also  certain  morphological  differences  which  are  noted 
elsewhere  (see  below). 

Similar  experiments  were  conducted  in  a  small  greenhouse  and  carried  on  approxi- 
mately from  ]  to  2  months.  The  effect  of  an  increased  amount  of  carbon  dioxid 
became  most  apparent  within  a  week  or  10  days  of  the  beginnijig  of  the  experiment. 
A  marked  difference  was  noted  in  the  habit  and  general  appearance  of  the  plants 
owing  to  a  stimulation  of  axial  growth  accompanied  by  a  more  or  less  pronounced 
shortening  and  thickening  of  the  internodes.  As  it  appeared  evident  that  the 
increased  photosynthesis  did  not  contribute  to  the  increase  of  dry  matter  of  the 
plant,  it  is  concluded  that  the  transformation,  translocation,  and  metabolism  of  the 
leaf  reserves  could  not  keep  pace  with  the  increased  tendency  to  produce  an  extra 
amount  of  plastic  material  from  the  atmosphere.  Without  exception  all  the  plants 
experimented  with  seemed  to  be  best  adapted  to  the  atmosphere  containing  the  ordi- 
nary proportion  of  carbon  dioxid.     Tlie  response  which  they  made  to  slight  increases 
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in  this  aiudunt  appears  unfavorable  to  tlie  j2;r()\vtli  and  reproduction  of  the  plants, 
and  it  is  believed  that  the  eoniparatively  sudden  increase  of  the  carbon  dioxid  in  the 
air  to  an  extent  of  2  or  3  times  the  present  amount  would  result  in  the  speedy 
destruction  of  nearly  all  our  plants. 

The  influence  of  an  excess  of  carbon  dioxid  in  the  air  on  the  form  and 
internal  structure  of  plants,  J.  B.  Farmer  and  S.  E.  Chandler  ( Proc.  Roy.  Soc. 
[Loudon'],  70  {1902),  No.  4G4,  PP-  413-433,  figs.  5;  aU.  in  Bot.  Centbl.,  90  {1903),  No. 
11,  pj).  296,  297). — The  plants  experimented  upon  as  reported  in  the  previous  article 
were  investigated  by  the  authors  to  determine  the  relative  dimensions  of  the  inter- 
nodes,  the  average  relative  area  of  the  leaves,  number  of  stomata  i)er  unit  of  leaf 
surface,  anatomical  differences  in  the  stems  and  leaves,  and  the  relative  amount  of 
starch  and  other  cell  contents  in  the  two  series. 

The  results  are  given  in  detail,  from  which  it  appears  that  an  excess  of  carbon 
dioxid  checks  the  growtli  of  the  internodes  while  prolonging  the  period  of  growth. 
The  leaf  area  is  more  or  less  reduced  by  checking  the  growth  of  the  leaves  at  an 
early  stage.  The  absolute  number  of  stomata  per  unit  area  of  leaf  surface  is  consid- 
erably increased,  although  the  relative  proportion  of  stomata  to  the  number  of  epi- 
dermal cells  remains  practically  constant.  The  anatomical  structure  of  the  leaf  tissue 
is  not  materially  altered.  In  the  stem  the  xylem  areas  are  less  lignified,  Init  the 
phloem  shows  no  alteration.  As  a  rule,  there  is  a  considerable  increase  of  starch 
and  a  diminution  of  the  amount  of  tannin  and  crystals  of  calcium  oxalate.  No  alter- 
ation could  be  detected  in  the  roots  as  a  consequence  of  the  increase  in  the  carbon 
dioxid  content  of  the  air.  These  results  are  held  to  differ  in  a  remarkable  way  from 
those  obtained  by  Teodoresco  (E.  S.  R.,  10,  p.  610),  but  that  author  compared  plants 
grown  in  an  atmosphere  containing  carbon  dioxid  with  those  grown  in  an  atmosphere 
which  was  almost  deprived  of  this  source  of  carbon. 

Investigations  in  chlorophyll  assimilation  of  leaves,  E.  Griffon  ( Cornpt. 
Rend.  Acad.  Sci.  Paris,  135  {1902),  No.  5,  j>p.  ,?05-^05).— Experiments  are  briefly 
reported  on  the  effect  of  illuminating  the  different  surfaces  of  the  leaf  on  its  chloro- 
phyll assimilation.  Leaves  were  placed  in  flattened  tubes,  so  that  the  different  sur- 
faces could  be  subjected  to  direct  and  diffuse  illumination,  and  the  amount  of  gas 
given  off  determined.  Differences  were  noted  for  the  different  surfaces  of  the  leaf, 
and  considerable  inequality  was  observed,  the  differences  seeming  to  be  somewhat 
dependent  upon  the  thickness  of  the  leaf.  In  thick  leaves,  such  as  the  cherry  laurel, 
the  proportion  of  assimilation  of  the  upper  and  lower  surface  was  as  100  :  48.  In 
thin  leaves,  such  as  the  maple,  the  proportion  was  100  :  88,  and  in  the  case  of  leaves 
in  which  the  mesophyll  is  more  or  less  homogeneous,  as  in  the  case  of  the  bamboos, 
the  proportion  was  100  :  92.  In  the  case  of  leaves  whose  under  surface  is  covered 
with  hairs,  as  the  linden,  raspberry,  and  others,  the  difference  was  quite  marked,  and 
for  such  species  as  Eleagnus,  in  which  the  lower  surface  is  covered  with  a  dense  cov- 
ering of  scales,  the  proportion  fell  to  100  :  36.  The  results  seeni  to  indicate  that  the 
palisade  parenchyma  of  the  leaves  is  adapted  to  the  decomposition  of  carl)on  dioxid. 

The  influence  of  colored  light  on  vegetation,  G.  T.  Grignan  ( Rev.  Ilort.  {Paris'] , 
74  {1902),  No.  16,  pp.  S88-390). — A  review  is  given  of  the  work  of  Zacharewicz,  in 
which  fruits  were  grown  under  colored  screens,  and  of  Flammarion's  experiments 
with  strawberries  and  other  plants  grown  under  the  influence  of  different  colored 
light. 

The  influence  of  different  colored  light  upon  plants,  C.  Flammarion  {Ann. 
Min.  Agr.  [France],  21  {1902),  No.  2,  pp.  395-397).— In  continuation  of  the  author's 
investigations  on  this  subject  (E.  S.  R.,  12,  p.  909),  experiments  are  reported  in  which 
(Tladioli  were  grown  under  white,  red,  green,  and  blue  lights.  At  the  same  time 
the  bulbs  of  Montbretia  were  grown  under  similar  conditions.  The  effect  of  the  dif- 
ferent illuminations  is  shown  in  tabular  form,  from  which  it  appears  that  the  plants 
are  not  similarly  affected  by  the  different  kinds  of  light.     Summarizing  his  work  on 
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the  effect  of  colored  lif^ht  upon  jflants,  the  author  claims  to  have  shown  that  red 
ravs  favor  the  development  of  most  plants,  and  the  exclusion  of  blue  an<l  green  is 
also  favorable  to  their  best  growth. 

The  influence  of  electricity  upon  plants,  C.  Flammarion  [Ann.  Min.  Agr. 
[France],  21  {1902) ,  No.  2,  jij).  400,  401). — A  report  is  given  of  experiments  in  which 
beans  were  planted  between  copper  and  zinc  plates  buried  in  the  ground  and  con- 
nected with  a  Leclanche  cell.  The  author  has  experimented  with  this  form  of  appa- 
ratus since  1894,  and  comparing  the  results  finds  considerable  variation.  The 
contradictory  results  are  attributed  to  different  conditions  of  the  atmosphere, 
moisture,  and  temperature,  all  of  which  must  be  considered  in  similar  experiments. 
In  general,  however,  the  electric  current  exercised  a  stimulating  effect  on  the  growth 
and  production  of  the  plants. 

Certain  relations  of  plant  growth  to  ionization  of  the  soil,  A.  B.  Plowman 
{Amei:  Jour.  Sri,  4.  ser.,  14  {1902),  No.  SO,  pp.  129-182).— A  description  is  given  of 
a  series  of  experiments  on  the  relation  of  plants  to  electricity,  conducted  at  the  Har- 
vard Botanic  Garden.  Among  the  facts  recorded  the  author  states  that  seeds  placed 
near  the  anode  are  always  killed  by  currents  amounting  to  0.003  ampere  or  more  if 
continued  for  20  hours  or  longer,  while  seeds  placed  near  the  cathode  have  in  most 
cases  been  but  little  affected  and  under  some  conditions  stimulated  by  the  currents. 
When  the  seeds  were  germinated  in  water  the  difference  was  most  pronounced  when 
a  relatively  heavy  current  was  ])assed  through  the  water  for  only  a  short  time.  In 
this  case  the  seeds  near  the  anode  were  killed  while  those  near  the  cathode  were 
apparently  uninjured.  These  differences  are  attributed  to  the  dissociation  of  the 
atoms  by  the  electric  current.  When  seeds  are  germinated  in  distilled  water  through 
which  a  weak  current  is  forced,  the  oxygen  ions  are  in  excess  in  that  part  of  the 
solution  wdiere  the  stimulation  occurs,  and  the  hydrogen  ions  are  in  excess  where 
the  plants  are  killed.  The  different  effects  are  believed  to  be  produced  by  the  elec- 
trical charges  of  the  ions  rather  than  by  any  mere  chemical  activity  of  the  atoms. 
When  seeds  are  placed  in  solutions  of  various  acids,  bases,  or  salts  of  a  degree  of 
concentration  far  below  the  killing  point,  they  will  germinate  as  well  as  in  ordinary 
distilled  water,  but  when  a  current  of  electricity  of  sufficient  strength  to  propel  the 
ions  is  passed  through  the  solution  that  part  about  the  anode  becomes  destructive  to 
plant  life. 

From  these  facts  it  is  concluded  that  negative  charges  stimulate  and  positive 
charges  paralyze  the  embryonic  protoplasm  of  plants.  In  support  of  this  theory  it 
is  shown  that  if  a  flower  pot  containing  several  lupines  of  about  4  weeks'  growth  is 
charged  with  positive  electricity  the  plants  cease  to  grow,  gradually  lose  their  tur- 
gidity,  and  finally  die;  while  if  the  charge  be  negative  these  effects  are  not  produced, 
but  the  plants  are  stimulated.  When  seedlings  are  grown  in  an  aqueous  culture 
medium  through  which  a  weak  current  of  electricity  is  passed,  the. root  tips  turn 
toward  the  anode.  Normally  the  plant  body  is  electro-positive  to  the  soil  in  which  it 
grows.  The  positive  charge  of  the  plant  attracts  the  negative  ions  of  the  soil  to  its 
roots,  and  any  circumstance  which  would  facilitate  the  electrical  interchange  would 
be  expected  to  be  beneficial  to  the  plant,  as  the  reverse  conditions  would  be  detri- 
mental. These  phenomena  are  dependent  not  only  upon  temperature,  light,  aera- 
tion, and  moisture,  but  also  upon  the  nature  of  the  electric  current  used,  degree  of 
dissociation,  physical  state  of  the  ions,  etc. 

Effect  of  the  composition  of  soil  on  the  minute  structure  of  plants,  H.  B. 
DoRNER  {Froc.  Indiana  Acad.  Sci.  1901,  pp.  284-290,  pU  2)  .—The  object  of  the  experi- 
ment reported  was  to  determine  whether  the  variations  in  soil  produce  other  than 
gross  changes  in  plants.  A  number  of  well-known  plants  were  grown  in  loam,  clay, 
and  sand  under  otherwise  identical  conditions.  The  change  in  soil  was  found  to 
decrease  the  size  of  the  plant,  its  leaf  surface,  length  of  petioles,  diameter  of  the  stem, 
length  of  internodes,  masses  of  roots,  and  to  cause  variation  in  color,  the  decrease 
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being  from  the  loam  to  the  sand.  In  the  histological  characters  there  was  fonnd  to 
be  a  decrease  in  the  transpiring  surface,  the  woody  tissues  of  the  root,  the  develop- 
ment of  wood,  and  a  few  other  characters  in  the  same  way  as  noted  for  the  decrease 
in  gross  characters.  In  most  cases  the  number  of  stomata  was  largest  on  the  plants 
grown  in  the  sand.  In  5  cases  out  of  6  the  thickest  leaves  were  produced  on  the 
plants  grown  in  the  loam,  and  this  increase  was  caused  l)y  a  general  increase  in 
thickness  of  all  the  tissues  in  the  leaf.  In  those  plants  bearing  trichomes  they  were 
found  least  abundant  on  the  plants  grown  in  loam.  In  conclusion  it  is  stated  that 
the  changes  in  gross  structure  were  general  for  all  the  plants  studied,  while  the 
changes  in  minute  structure  were  more  specific  than  general. 

Influence  of  sulphocyanic  acid  on  the  growth  of  Aspergillus  nig-er,  A. 
Feknbach  [Cainpt.  R>'i,(J.  A<;td.  Sri.  Paris,  1S3  (1902),  No.  1,  pp.  '>!,  5;.^).— Tlie  author 
having  observed  the  continued  growth  of  AspergillHS  nige"  in  Eaulin's  liquid,  in 
which  ammonium  sulphocyanate  had  been  accidentally  introduced,  was  led  to 
investigate  the  subject  further,  and  cultures  were  prepared  containing  known  amounts 
of  the  chemical  which  were  seeded  with  the  spores  of  the  mold.  The  tubes  con- 
taining the  cultures  were  subjected  to  the  same  conditions  for  a  period  of  6  days, 
when  it  was  found  that  ammonium  sulphocyanate  had  in  no  appreciable  way 
checked  the  development  of  the  mycelium.  It  was  considered  remarkable,  however, 
that  the  fructitlcation  of  the  mold  had  been  almost  entirely  checked  l)y  the  addition 
of  the  sulphocyanate. 

The  presence  of  rennet  in  plants,  M.  Javillier  {Bui.  Soc.  f'kim.  Paris,  3.  ser., 
27  {1902),  Xo.  15,  jtp.  81S-S22). — A  l)rief  review  and  bil)liograpliy  is  given  of  investi- 
gations which  showed  the  presence  of  rennet  or  similar  substances  in  the  juice  of  a 
number  of  plants,  and  the  experiments  of  the  author  with  rye  grass  {Lolium  perenne) 
are  described.  The  author  found  in  the  juice  extracted  from  this  grass  a  substance 
which  is  capable  of  coagulating  milk,  and  this  power  was  shown  in  the  different 
dilutions  studied.  When  50  drops  of  the  expressed  juice  were  added  to  10  cc.  of 
sterilized  milk,  the  coagulation  was  effected  in  from  2  to  4  hours.  Oxalate  of  potash 
was  found  to  retard  the  coagulation  while  the  salts  of  lime  favored  it.  When  the 
lime  and  magnesia  salts  were  neutralized  by  sufficient  potassium  oxalate,  no  coagula- 
tion was  produced.  In  addition  to  this  plant,  the  author  gives  a  list  of  17  species 
representing  a  wide  range  of  plant  families  in  which  he  has  detected  the  presence  of 
rennet  in  either  the  leaves,  stems,  or  seeds. 

Seed  selection  in  Belgium,  E.  Leclercq  {L'lng.  Agr.  GemhloxLv,  13  {1903),  No. 
2,  2>p.  75-81) . — On  account  of  the  great  improvement  in  live  stock  in  Belgium,  which 
has  been  brought  about  through  various  societies  maintained  for  that  purpose,  an 
attempt  has  been  made  to  establish  societies  for  the  improvement  of  varieties  of  seeds 
and  plants.  The  effect  of  various  factors  upon  plant  improvement,  such  as  selection, 
heredity,  atavism,  etc.,  is  described,  and  statements  are  given  regarding  the  methods 
which  are  proposed  to  be  followed  l)y  cooperative  societies  in  seed  and  plant 
improvement. 

ZOOLOGY. 

Birds  of  a  Maryland  farm.     A  local  study  of  economic  ornithology,  S.  D.  Jidd 

(  r.  S.  Dept.  Agr.,  Division  of  Biological  Snrveij  Bid.  17,  ]>p.  116,  pis.  17,  figs.  41). — This 
bulletin  contains  an  account  of  observations  made  on  a  farm  at  Marshall  Hall,  Md., 
during  frequent  visits  from  1895  to  1902.  The  purpose  of  these  observations  was  to 
determine  the  economic  relations  of  all  the  birds  found  under  certain  definite  local 
conditions.  The  birds  found  on  the  farm  are  classified  into  several  groups  according 
to  their  feeding  habits.  Meadow  larks,  grasshopper  sparrows,  quails,  mourning  doves, 
crows,  blackbirds,  and  certain  other  species  fed  chiefly  in  open  fields.  Field  spar- 
rows, chipping  sparrows,  song  spanows  and  other  native  sparrows,  as  well  as  English 
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sparrows,  perfer  to  ivx'd  under  cover  of  bushes  or  herbaeeoiis  plants.  The  other  birds 
observed'on  the  farm  are  of  less  Umited  distril)ution,  and  include  kingbird,  oriole, 
cedar  bird,  catbird,  hawks,  owls,  turkey  buzzards,  kingfishers,  etc.  A  collection 
was  made  of  insects,  seeds,  and  plants  on  the  farm  in  order  to  determine  the  kinds 
of  food  accessible  to  the  birds.  Crane  flies  and  May  flies  occurred  in  large  numbers 
and  were  eaten  by  many  species  of  birds.  Among  the  injurious  insects  upon  which 
observations  were  made  we  may  mention  potato  beetle,  bean  flea-beetle,  tortoise  bee- 
tles, cabbage  worm,  harlequin  cabbage  bug,  12-spotted  cucumber  beetle,  pea  aphis, 
tobacco  worm,  fall  webworm,  sawfly,  locust  leaf-mining  beetle,  flea-beetles,  rose 
chafer,  May  beetle,  cutworms,  grasshoppers,  ants,  weevils,  and  oak  scale.  Observa- 
tions made  on  insects  injurious  to  farm  crops  indicated  that  birds  are  of  little  service 
in  protecting  farm  crops  against  the  attacks  of  injurious  insects,  and  that  they  can 
not  be  depended  upon  for  this  purpose,  but  that  insecticides  must  be  used  freely  and 
repeatedly.  Better  service  was  rendered  by  birds  in  controlling  the  numbers  of  cer- 
tain insects  injurious  to  shade  trees.  Detailed  notes  are  given  on  the  relationship 
of  birds  to  beneficial  insects,  such  as  honeybee,  soldier  beetles,  tiger  beetles,  brown 
beetles,  ladybirds,  l)ees,  and  wasps.  As  a  rule  these  beneficial  insects  were  not  fed 
upon  to  a  great  extent  l)y  the  birds  on  the  Maryland  farm.  Parasitic  Hymenoptera, 
however,  were  eaten  by  36  species  of  birds. 

Considering  the  insect  food  of  the  645  native  birds  of  which  the  stomachs  were 
examined,  it  was  found  that  the  birds  were  most  insectivorous  in  May,  when  more 
than  90  per  cent  of  the  food  consisted  of  insects.  Throughout  the  entire  period  of 
observation  insects  furnished  60.41  per  cent  of  the  total  amount  of  food  eaten  by  the 
various  birds.  Of  this  amount  beetles  furnished  the  most,  and  white  ants  the  least. 
Observations  were  also  made  on  the  feeding  habits  of  the  nestlings  of  grasshopper, 
sparrow,  oriole,  house  wren,  catbird,  and  other  species.  The  greatest  benefit  from 
the  presence  of  nestlings  consists  in  their  consumption  of  caterpillars  and  grasshop- 
pers. Notes  are  also  given  on  the  destruction  of  poultry  and  game  by  crows,  eagles, 
Cooper  hawks,  sharp-shinned  hawk,  and  great  horned  owl.  Mention  is  also  made 
of  the  consumption  of  fish  by  certain  aquatic  species  and  the  destruction  of  mice, 
rabbits,  and  carrion  by  various  species  of  birds.  Among  the  cultivated  fruits  the 
following  were  grown  on  tlie  farm  upon  which  the  observations  were  made:  Straw- 
berries, cherries,  grapes,  tomatoes,  melons,  together  with  a  number  of  wild  fruits, 
including  raspberries,  elderberries,  blackberries,  mulberries,  smilax,  blueberries,  wild 
cherries,  etc.  These  fruits  were  eaten  in  varying  quantities  by  the  different  species 
of  birds.  Notes  are  also  presented  on  the  distribution  of  seeds  by  birds,  on  the 
destruction  of  grain  by  crows,  blackbirds,  English  sparrows,  and  other  species,  and 
on  the  destruction  of  weed  seeds  l)y  native  sparrows  and  other  species.  Tlie  l)ulletin 
also  contains  an  annotated  list  of  all  the  species  of  birds  observed  upon  the  farm. 

As  a  result  of  the  author's  observations,  it  is  concluded  that  at  Marshall  Hall  the 
English  sparrow,  sharp-shinned  hawk,  and  great  horned  owl  are  injurious  and  should 
be  killed.  The  same  is  true  of  sapsucker,  while  the  feeding  habits  of  the  crow  pre- 
sent rather  an  unfavorable  case  for  this  bird.  The  other  species  of  birds  are  believed 
to  do  rather  more  good  than  harm,  under  ordinary  conditions. 

The  birds  of  Wyoming',  W.  C.  Knight  ( Wyoming  Sta.  Bid.  55,  pp.  174,  P^^-  4S, 
figs.  14)- — The  author  presents  an  annotated  list  of  about  300  species  of  birds  observed 
in  Wyoming.  Brief  notes  are  given  on  the  habits  and  economic  relations  of  the 
more  important  species.     All  of  the  illustrations  for  the  bulletin  are  original. 

The  birds  of  North  and  Middle  America,  II,  R.  Ridcjway  {Smithm.  Inst.,  U.  S. 
Nat.  Mns.  Bui.  r,o,  190 j,  pi.  2,  pjp.  XX  +  834,  pis-  ^^)  ■  —In  this  volume  the  author  con- 
tinues his  descriptive  catalogue  of  the  birds  of  North  and  Middle  America.  The  vol- 
ume contains  a  description  of  the  following  families:  Tanagridse,  Icteridse,  Coerebidse, 
and  Mniotiltidse. 
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Handbook  of  birds  of  the  Western  United  States,  Florence  M.  Bailey 
{Boston  and  Xeiv  York:  Iloiujhton,  Mifilin  cO  Co.,  1902, pp.  X(J ^-  5 12, pis.  86, figs.  601).— 
This  vohime  contains  an  account  of  methods  of  collecting  and  preparing  birds'  skins, 
nests,  and  eggs;  a  study  of  life  zones;  migration  of  birds;  economic  ornithology; 
bird  protection;  and  local  bird  lists  from  different  localities  in  Western  States  by 
various  authors.  The  larger  portion  of  the  volume  is  occupied  with  a  description  of 
the  Inrds  commonly  found  in  the  Great  Plains,  Great  Basin,  Pacific  Slope,  and  Lower 
Rio  (irande.  Keys  are  {^resented  for  the  convenient  identification  of  the  various 
species. 

Birds  of  the  Rockies,  L.  S.  Keyser  {Chicago:  A.  (J.  McClurg  &  Co.,  1902,  pp. 
355,  pis.  8,  figs.  39). — In  this  volume  the  author  presents  a  popular  account  of  the 
common  species  of  birds  in  the  Rockies,  with  notes  of  their  feeding  habits  and  life 
history.    A  check  list  of  C'olorado  l)irds,  inclmling  nearly  SOO  species,  is  also  presented. 

Adirondack  birds  and  their  relation  to  forestry,  E.  A.  Sterlinc;  {Forestry 
Quart.,  1  {1902),  No.  1,  pp.  18-25). — Notes  are  given  on  the  general  relationsliip  of 
birds  to  forestry.  The  woodpeckers,  creepers,  nuthatches,  warblers,  orioles,  sjiar- 
rows,  thrushes,  blackbirds,  fly  catchers,  swallows,  and  crows  and  jays  are  considered 
to  be  most  beneficial  to  forests  on  account  of  their  feeding  extensively  upon  injurious 
forest  insects. 

Some  of  the  commonest  birds  in  Egypt  in  their  relation  to  agriculture, 
G.  Bonaparte  {Jour.  Klicdir.  Agr.  Soe.  and  School  Agr.,  4  {1902),  No.  1,  pp.  10-19). — 
Notes  are  given  on  the  feeding  habits  of  a  number  of  birds,  including  Corvus  comix, 
English  sparrow,  Motncilln  alba,  rock  dove,  Gcderita  cristata,  Coturnix  communis, 
Ardea  Imbulcns,  etc.  All  of  the  birds  mentioned  are  more  or  less  insectivorous  in 
their  feeding  habits,  and  are  believed  to  do  more  good  than  harm  to  agriculture. 

Insectivorous  birds  of  Victoria,  C.  French  {Jour.  Dcpt.  Agr.  Victoria,  1  {1902), 
Nos.  4,  p.  403,  pi.  1;  5,  pp.  520,  521,  pis.  2). — Notes  are  given  on  the  biology  and 
feeding  habits  of  Malurus  cyaneus,  Artamus personatus,  and  Melanodryas  bicolor. 

Index  animalium,  C.  D.  Sherborn  {London:  Cambridge  Univ.  Press,  1902,  pt.  1,  pp. 
LIX  ^  1195). — In  this  work  the  author  contemplates  publishing  an  alphabetical  list 
of  the  specific  names  applied  to  animals  from  January  1,  1758,  to  date.  This  part 
contains  a  list  of  the  specific  names  from  January  1,  1758,  to  December  31,  1800. 
The  author  has  avoided  any  attempt  to  indicate  synonymy  among  specific  names, 
although  the  fact  that  the  name  of  the  genus  stands  opposite  that  of  the  species  in 
each  case  serves  as  a  sort  of  generic  synonymy.  The  date  at  which  the  specific  name 
was  applied  is  fixed  as  nearly  as  possible  in  each  case,  and  the  title  of  the  publica- 
tion is  also  given  in  an  abbreviated  form.  In  the  concluding  portion  of  the  volume 
an  alj>habetical  list  of  the  generic  names  is  given,  and  under  each  genus  are  men- 
tioned all  of  the  specific  names  which  were  applied  between  1758  and  1800. 


METEOROLOGY— CLIMATOLOGY. 

Monthly  Weather  Review  {Mo.  Weather  Rev.,  30  {1902),  Nos.  4,  PP-  157-244, 
figs.  12,  charts  9,  map  1;  5,  pp.  245-292,  pi.  1,  figs.  13,  charts  8;  6,  pp.  293-340,  figs.  5, 
charts  8;  7,  pp.  341-392,  firjs.  11,  charts  8;  8,  pp.  393-432,  charts  8;  9,  j^p.  433-472,  fig. 
1,  charts  8). — In  addition  to  the  usual  reports  on  forecasts,  warnings,  weather  and 
crop  conditions,  meteorological  tables  and  charts  for  the  months  of  April,  May,  June, 
July,  August,  and  September,  1902,  recent  papers  bearing  on  meteorology,  etc.,  these 
numbers  contain  the  following  articles  and  notes: 

No.  4. — Special  contributions  on  Studies  on  the  Statics  and  Kinematics  of  the 
Atmosphere  in  the  United  States — IV,  Review  of  Ferrel's  and  Oberbeck's  Theories  of 
the  Local  and  the  General  Circulations  (illus. ),  by  F.  H.  Bigelow;  Revision  of  Wolf's 
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Sun-spot  Kelative-numbers  (illus.),  V)y  A.  Wolfer;  The  Relation  of  the  Sun-spot 
Cycle  to  Meteorology  (illus.),  by  C.  G.  Abbot;  and  The  Circulation  of  the  Atmos- 
phere in  the  Tropical  and  Equatorial  Regions  (illus.),  by  A.  L.  Rotch;  and  note  on 
Jamaica  Meteorological  Service. 

No.  5.— Special  contributions  on  Studies  on  the  Statics  and  Kinematics  of  the 
Atmosphere  in  the  United  States — V,  Relations  Between  the  General  Circulation 
and  the  Cyclones  and  Anticyclones  (illus.),  by  F.  H.  Bigelow;  Annals  of  the  Astro- 
physical  Observatory  of  the  Smithsonian  Institution,  Volume  I,  by  S.  P.  Langley; 
The  AVinds  and  Rainfall  of  New  Haven  (illus.),  by  T.  H.  Davis;  and  A  Mississippi 
Tornado,  l)y  S.  C.  Emery;  and  notes  on  meteorological  conditions  following  the  St. 
Vincent  and  Martinique  eruptions,  noises  attending  the  eruption  of  Mount  Pelee, 
dust  storm  and  nmd  shower,  and  meteorological  observations  by  travelers. 

No.  6. — Special  contributions  on  Hann's  Meteorology,  by  F.  H.  Bigelow;  Ground 
Temperature  Observations  at  St.  Ignatius  College,  Cleveland,  Ohio,  by^L.  J.  Briggs; 
Unseasonable  Weather  in  the  United  States,,  by  E.  B.  Garriott;  A  Waterspout  at 
Close  Range,  by  O.  L.  Fassig;  Studies  on  the  Statics  and  Kinematics  of  the  Atmos- 
phere in  the  United  States — VI,  Certain  Mathematical  Formuhe  Useful  in  Meteoro- 
logical Discussions  (illus.),  by  F.  H.  Bigelow;  The  First  National  Meteorological 
Congress  of  Mexico,  by  F.  H.  Bigelow;  and  Note  on  the  Oscillation  Period  of  Lake 
Erie  (illus.),  by  R.  A.  Harris;  and  notes  on' apparatus  for  registering  thunderstorms, 
lightning  recorder,  radio-active  rain,  laboratory  work  in  physical  geography^  and 
meteorology,  sea  temperature  and  shore  climate,  trees  as  forecasters  of  rain,  meteor- 
ology in  Argentina,  dancing  dervishes  or  dust  whirls,  the  variations  of  the  tempera- 
ture of  the  free  air  at  great  altitudes,  and  halos,  parhelic  circles  and  contact  circles 
(illus.). 

No.  7. — Special  contributions  on  Studies  on  the  Statics  and  Kinematics  of  the 
Atmosphere  in  the  United  States — ^VII,  A  Contribution  to  Cosmical  ^Meteorology 
(illus.),  by  F.  H.  Bigelow;  The  International  Aeronautical  Congress  at  Berlin,  by 
A.  L.  Rotch;  On  the  California  Charts  of  Rainfall,  by  A.  G.  McAdie;  and  The  Date 
Line  in  the  Pacific  Ocean,  by  J.  Page;  and  notes  on  meteorology  in  Hawaii  (see 
below),  charting  simultaneous  observations,  the  season  of  vegetation,  volcanic  <lust, 
and  the  variation  of  terrestrial  gravity  over  the  ocean. 

No.  8. — Special  contributions  on  Ocean  Currents,  by  J.  Page;  Summer  Meeting  of 
the  American  Forestry  Association,  by  A.  J.  Henry;  The  Permanency  of  Planetary 
Atmospheres,  According  to  the  Kinetic  Theory  of  Gases,  by  S.  R.  Cook;  and  Text- 
books and  Works. of  Reference  for  Students  of  Elementary  Meteorology,  by  W.  F. 
R.  Phillijis;  and  notes  on  experimental  agriculture  at  meteorological  stations,  and 
mountain  stations  for  meteorology. 

No.  9. — Special  contributions  on  The  Rainfall  in  the  City  of  Madras  and  the 
Frequency  of  Sun  Spots  (illus.),  by  M.  B.  Subha  Rao;  A  Dark  Day  in  Washington, 
by  M.  Eells;  and  Indian  Summer;  and  notes  on  weather  fixes  train  loads,  a  com- 
parison with  the  barometric  standard  of  Costa  Rica,  physics  and  meteorology, 
meteorology  at  the  British  Association,  Belfast,  September,  1902,  Weather  Bureau 
men  as  instructors  in  meteorology,  John  T.  Probert,  Heinrich  Wild,  and  Senor 
Augustiu  M.  Chavez. 

Meteorology  in  Hawaii  {Mo.  Weatlier  Rev.,  30  {1902) ,  No.  7,  pp.  364-369,  figs.  5).— 
This  is  a  very  full  abstract  of  an  article  by  C.  J.  Lyons,  territorial  meteorologist, 
published  in  racific  Commercial  Adrertiser,  January  1, 1902.  The  history  and  present 
organization  of  the  weather  service  in  the  Hawaiian  Islands  is  explained  and  the 
climatology  of  the  islands,  especially  with  reference  to  the  sugar  industry  and  to 
health,  is  discussed.  The  wide  variations  in  climatic  conditions,  particularly  as 
regards  rainfall  in  different  parts  of  the  islands,  are  illustrated  by  maps.  The  data 
reported  show  "that  as  to  rainfall  the  islands  have  a  great  variety  of  climates.  While 
some  regions  are  almost  rainless,  others  are  deluged;  and  still  others,  like  Honohdu, 
the  chief  place  of  resort,  have  a  moderate  rainfall  onlv— the  showers  of  an  I^nglish 
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April  with  the  temperature  of  an  Itahan  June."  A  controlHng  c-Hmatic  factor  is  tl  e 
winds.  "The  prevailing  winds  are  the  northeast  trades,  at  a  teniperature  of  about 
70°  F.  and  a  saturation  of  about  65  per  cent,  but  these  are  greatly  modified  by  tlie 
mountain  masses."     These  modifications  are  explained. 

Studies  on  the  statics  and  kinematics  of  the  atmosphere  in  the  United 
States,  F.  H.  Bigelow  {U.  S.  Dept.  Agr.,  Weather  Bureau  Doc.  273,  pp.  62,  jiga. 
29). — These  studies  are  reprinted  from  Monthly  Weather  Review,  30  (1902),  pp.  13, 
80,  117,  163,  250,  304,  347,  and  deal  with  a  new  barometric  system  for  the  United 
States,  Canada,  and  the  West  Indies;  methods  of  observing  and  discussing  the 
motions  of  the  atmosphere;  the  observed  circulation  of  the  atmosphere  in  the  high 
and  low  areas;  review  of  Ferrel's  and  Oberbeck's  theories  of  the  local  and  general 
circulations;  relations  between  the  general  circulation  and  the  cyclones  and  anti- 
cyclones; certain  methematical  formulae  useful  in  meteorological  discussions;  and  a 
contril)ution  to  cosmical  meteorology. 

Report  on  the  work  of  the  Station  of  Agricultural  Climatology  of  Juvisy 
during  the  year  1901,  V.  Flammarion  {Aim.  Min.  Agr.  [F/vf/)rr],  21  {1902),  Av. 
2,  pp.  395-421,  figs.  14). — As  in  previous  years  (E.  S.  R.,  13,  p.  627),  observations 
were  made  on  temperature  of  the  air  and  of  the  soil  at  different  depths,  atmospheric 
jiressure,  humidity,  rainfall,  cloudiness,  duration  of  sunshine  and  solar  radiation, 
and  underground  waters,  and  also  on  the  shedding  and  renewal  of  leaves,  the  action 
of  solar  rays  of  different  colors  on  plants  and  animals  (silkworms),  and  the  influence 
of  electricity  on  plants  (see  p.  54S). 

On  the  existence  of  a  warmer  current  of  air  at  an  altitude  of  from  10  to  15 
kilometers,  R.  Assmaxn  {Sitzber.  Kgl.  Preuss.  Akad.  Wiss.  Berlin,  1902,  No.  24,  pp. 
49.5-504). 

On  some  phenomena  w^hich  suggest  a  short  period  of  solar  and  meteoro- 
logical changes,  X.  and  W.  J.  S.  Lockyer  {Proc.  Roy.  Soc.  {London'],  70  {1902), 
No.  466,  pp.  500-504,  figs.  2). 

Weather  conditions,  C.  W.  Peterson  {Rpt.  Dept.  Agr.  Northwest  Territories,  1901, 
pp.  5-24) . — The  organization  of  the  weather  service  of  the  Northwest  Territories  is 
briefly  explained  and  data  for  temperature,  precipitation,  hailstorms,  and  crop  con- 
ditions for  a  large  number  of  stations  are  given  in  tables  and  notes. 

Rainfall  in  the  agricultural  districts  of  Queensland,  C.  L.  Wragge  ( Queens- 
laml  Agr.  .Tour.,  11  {1902),  No.  3,  p.  208). — This  is  a  summary  of  observations  at  41 
different  places  in  Queensland  during  the  year  ended  July  31,  1902. 

Meteorology  {Trans,  and  Proc.  Nor  Zealand  Inst.,  34  {1901),  pp.  595,  596). — A 
summary  is  given  of  observations  on  atmosi:)heric  pressure,  temperature,  rainfall,  wind 
movement,  and  cloudiness  during  1901  and  37  previous  years  at  Auckland,  Welling- 
ton, and  Dunedin. 

Meteorology,  P.  Boname  {Rap.  An.  Sta.  Agron.  {Mauritius'],  1901,  pp.  1-8). — A 
summary  is  given  of  ol)servations  in  Mauritius  during  the  year  1901  on  atmospheric 
pressure,  temperature,  humidity,  and  rainfall. 

On  the  climate  of  Tunis,  (J.  Ginestous  {Bui.  Dir.  Agr.  et  Com.  [Tunis'],  7  {1902), 
No.  25,  pp.  413-429,  figs.  5,  charts  4)- — This  is  the  fourth  communication  (E.  S.  R., 
14,  p.  124)  on  this  subject  and  summarizes  the  available  meteorological  data  for  the 
three  autumn  months,  Sei^temljer,  October,  and  November. 

Climatology  of  Pojilo-Condore,  G.  Le  Lay  {Bui.  Econ.  Dir.  Agr.  et  Com.  Indo- 
China,  n.  ser.,  5  {1902),  No.  6,  pp.  433-439,  figs.  3). — Observations  on  temperature, 
pressure,  rainfall,  humidity,  cloudiness,  and  wind  movement  during  1900  and  1901 
at  the  meteorological  station  at  Poulo-Condore,  Indo-China,  are  reported. 

Observations  on  thunderstorms  and  hailstorms  in  Steiermark,  Karnten, 
and  Oberkrain,  K.  Prohaska  {Mitt.  Natnru\  Ver.  Steiermark,  1901,  No.  38,  /ij>.  49-84, 
figs.  3). — A  record  is  given  of  the  occurrence  of  thunderstorms  and  liailstorms  in 
these  regions  during  1900  and  previous  years,  as  well  as  of  the  damage  caused  by 
such  storms. 
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WATER— SOILS. 

Water,  A.  J.  J.  Yandevelde  {IM  water,  zijn  nut  en  zljne  geraren  roar  den  viensch. 
(llmd:  G.   Van  Duosselaere,  1902 ,  pp.  23) .—K  general  discussion  of   properties  and 

uses. 

Six  months'  daily  examination  of  Melbourne  tap  water,  T.  Cherry  {Proc. 
Roil.  Soc.  Virtoria,  n.  ser.,  15  [1903),  pt.  1.,  pp.  69-75).— The  methods  and  results  of 
bacteriological  examinations  are  given. 

Sanitary  analyses  of  some  Iowa  deep  well  waters,  .T.  B.  Weems  {Proc.  Iowa 
Acad.  Sci.,9  (1901),  ]/]i.  6^-70).— Analyses  of  samples  of  water  from  20  different  places 
in  the  State  are  reported  and  the  sanitary  quality  of  tin-  different  waters  is  discussed. 

On  the  purification  of  drinking-  water  by  means  of  ozone,  E.  Sugg  and  A.  J.  J. 
Vandevelde  {Reprint  from  Tijdschr.  Toerjepaste  Scheil:  en  Hyg.,6  {190£),  No.  l,pp.  8). 

The  chemical  composition  of  sewage  of  the  Iowa  State  College  sewage 
plant,  .].  B.  Weems,  .T.  C.  Brown,  and  R.  C.  Myers  {Proc.  Iouki  Acad.  Set.,  9  {1901), 
pp.  70-<?0).— Chemical  examinations  of  the  sewage  at  frequent  intervals  are  reported. 
The  determinations  made  include  free  and  albuminoid  annnonia,  nitrite  and  nitrate 
nitrogen,  solids  before  and  after  ignition,  and  oxygen  consumed. 

A  consideration  of  the  action  of  saline  irrigation  water,  C.  F.  Eckart 
(Hawaiian  \_Sugar  Planters''}  Stn.  Rpt.  1902,  pp.  24-74,  76-100,  pJs.  7).— A  series  of 
lysimeter  experiments  to  test  the  effect  of  saline  water  on  soils  and  sugar  cane  is 
reported. 

"Five  large  tubs  of  the  same  dimensions  and  capable  of  holding  250  lbs.  of  soil 
were  converted  into  lysimeters  as  follows:  Over  the  perforated  bottom  of  each  tub  a 
strip  of  coarse  linen  and  another  of  wire  gauze  were  placed  to  prevent  the  carrying 
away  of  particles  of  earth  in  the  drainage  waters  following  irrigation.  Fifteen  pounds 
of  black  sand  formed  a  porous  layer  about  2  in.  thick  at  the  bottom  of  each  lysimeter 
and  on  top  of  this  were  placed  200  lbs.  of  soil.  Underneath  each  tub  a  large  galva- 
nized-iron  funnel  was  attached  to  conduct  all  drainage  into  a  receiver,  where  it  was 
caught  for  measurement  and  analysis.  .  .  .  Two  pieces  of  sound  Lahaina  seed  cane, 
each  bearing  2  eyes,  were  planted  in  each  lysimeter.  .  .  .  An  excessive  amount  of 
irrigation  water  was  applied  weekly  throughout  the  experiments,  [one]  lysimeter 
receiving  fresh  water  and  the  other  lysimeters  receiving  water  containing  200  gr.  of 
salt  to  the  gallon.  Both  the  amount  of  water  applied  per  irrigation  and  its  percentage 
of  salt  were  made  large  to  intensify  the  resulting  action  on  the  soil,  which  was 
determined  1)y  the  analysis  of  the  respective  drainage  waters." 

To  note  the  fixing  j)ower  of  the  soils  for  different  fertilizing  materials,  as  well  as 
the  influence  of  salt  on  nitinfication,  4  of  the  tubs  received  each  5  gm.  of  potash  as 
sulphate  and  5  gm.  of  phosphoric  acid  as  double  superphosphate.  The  nitrogen,  10 
gm.  for  each  tub,  was  applied  in  different  cases  as  nitrate  of  soda,  sulphate  of 
ammonia,  and  dried  blood.     One  tub  receive*!  no  fertilizer. 

Data  regarding  the  amounts  of  irrigation  and  drainage,  the  composition  of  the 
drainage  water,  and  evaporation  are  reported  and  discussed  in  detail.  The  general 
conclusions  reached  are  that  salt  in  "irrigation  water  renders  available  large  amounts 
of  the  lime,  magnesia,  and  potash  in  the  soil.  Where  the  water  is  saline,  over- 
irrigations  are  necessary  to  keep  the  salt  from  reaching  harmful  accumulations  in  the 
soil,  consequently  enormous  quantities  of  lime  and  magnesia,  and  a  very  large  amount 
of  potash  must  be  washed  out  with  the  salt.  Under  such  conditions  the  soil  will 
eventually  be<;ome  dei>leted  as  regards  these  elements  and  become  unproductive, 
unless  they  are  replaced  in  the  land.  Occasional  liming  is  considered  especially 
necessary  when  saline  irrigation  waters  are  used. 

"The  quantity  of  salt  that  may  he  contained  in  irrigation  water  without  producing 
material  injury  to  the  cane  varies  to  a  large  extent  with  the  nature  of  the  soil  and 
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the  volume  of  irrigation  used  per  acre.  The  i|uantities  and  proportions  of  the  ingre- 
dients, other  tlian  common  salt,  contained  in  irrigation  water  also  influence  in  large 
measure  the  action  of  such  water  on  the  growth  of  cane. 

"Cane  planted  in  Ijsimeters  grew  apparently  unchecked  with  its  roots  in  contact 
with  a  soil  water  containing  195.75  gr.  of  chlorin  to  the  U.  S.  gallon.  Cane  abso- 
lutely refused  to  grow  where  the  percentage  of  chlorin  in  the  soil  reached  0.198,  the 
soil  containing  28  per  cent  of  its  weight  of  water. 

''('an  -  in  lysimeters  irrigated  to  excess  with  water  containing  200  gr.  of  salt  to  the 
gallon  made  an  apparently  normal  growth.  In  other  tests  with  the  same  amount 
of  salt  in  the  water,  but  where  excessive  irrigations  were  not  applied,  the  cane  died. 

"In  brackish  irrigation  water  the  quantities  of  lime  and  magnesia  are  usually 
rather  high,  the  latter  element  being  in  excess  of  the  former.  If  it  were  not  for  the 
fact  that  the  lime  of  the  soil  is  considerably  more  soluble  than  the  magnesia,  where 
saline  irrigation  is  used  the  soil  water  would  have  an  excess  of  magnesia  over  lime. 
The  latter  condition  would  l)e  decidedly  unfavorable  to  the  growth  of  cane.  As  the 
lime  is  washed  from  the  soil  in  greater  quantities  than  the  magnesia,  it  is  necessary 
to  apply  the  former  element  to  the  land  to  prevent  the  soil  water  from  ultimately 
containing  more  magnesia  than  lime." 

■Water-holding-  power  and  irrig-ation  of  Hawaiian  soils;  the  application 
of  nitrate  of  soda;  the  accumulation  of  salt  in  Hawaiian  soils,  J.  T.  Crawley 
{Ilairaiian  Planters'  Mo.,  21  {1902),  No.  8,  pp.  358-363). — Observations  on  7  different 
soils  are  reported  which  show  that  the  amount  of  water  in  the  soils  when  saturated 
in  the  field  varied  from  22.87  per  cent  to  29.61  per  cent,  while  in  the  same  soils  sat- 
urated after  being  dug  up  the  amount  of  water  varied  from  31.95  per  cent  to  39.9  per 
cent,  showing  ' '  that  in  order  to  obtain  the  amount  of  water  that  any  given  soil  will 
take  up  it  must  be  saturated  in  the  field."  As  a  means  of  determining  the  amount 
of  water  which  may  be  applied  to  a  soil  without  waste  it  is  proposed  that  determina- 
tions of  the  water  content  be  made  in  the  soil  before  irrigation  and  5  hours  there- 
after, the  difference  between  the  two  determinations  being  taken  as  the  absorptive 
power  of  the  soil.  This,  multiplied  by  9,120,  which  is  the  number  of  gallons  of 
water  corresponding  to  each  per  cent  of  moisture  in  an  acre  of  soil  to  a  depth  of  2  ft., 
gives  the  number  of  gallons  of  water  which  the  soil  will  absorb. 

Experiments  are  reported  in  which  nitrate  was  applied  before  and  after  irrigation. 
"When  nitrate  was  applied  after  irrigation  there  were  12  times  as  much  nitrate  in 
the  first  6  in.  of  soil  than  when  applied  before  the  irrigation.  In  the  aliove  case  a 
considerable  quantity  of  nitrate  of  soda  was  lost  through  irrigation  after  putting  on 
the  nitrate,  but  practically  all  remained  in  the  first  6  in.  of  soil,  when  it  was  apjilied 
after  irrigation." 

Observations  on  soils  which  were  irrigated  with  water  containing  as  high  as  0.2 
per  cent  of  soluble  salts  show  that  there  was  very  little  accumulation  of  salt  in  the 
soils. 

The  reversion  of  superphosphate  of  lime  in  the  soil,  W.  F.  Sutherst  ( Chem. 
Xeu-K,  86  (1902),  No.  2236,  ])/>.  170,  171). — Observations  on  mixtures  of  superphos- 
phate with  calcium  carbonate,  magnesium  carbonate,  and  limonite  in  varying  pro- 
ptirtions  are  reported  which  show  that  the  process  of  precipitation  or  reversion  "does 
not  by  any  means  take  place  instantly,  many  days  elapsing  before  all  the  water- 
soluble  phosphate  is  rendered  insoluble,  and  that  only  when  a  large  excess  of  the 
reverting  agents  are  present — a  state  of  things  not  always  occurring. ' '  Magnesium 
carbonate  proves  to  be  the  most  active  reverting  agent,  iron  oxid  being  next,  and 
calcium  carbonate  last.  Since  the  soil  generally  contains  more  iron  oxid  than 
magnesium  or  calcium  carbonate  the  soluVjle  phosi^hate  is  in  most  cases  precipitated 
chiefly  as  an  iron  compound.  The  author's  investigations  indicate,  however,  that  it 
is  only  from  the  calcium  and  magnesium  compounds  that  the  root  sap  takes  up  phos- 
phoric acid. 
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"The  neutral  «)r  l)asir  phosphatic  manures,  such  as  basic  slag  or  basic  superphos- 
phate, are  in  the  insoluble  form  already,  and  being  comlnned  chiefly  with  calcium, 
the  greater  part  of  the  phosphoric  ac-id  is  thus  available  for  plant  food;  this  l)eing 
especially  the  case  with  basic  superphosphate,  the  whole  of  whose  phosphoric  acid 
is  soluble  in  citric  acid  solution." 

Soil  chemistry  and  bacteriology,  J.  G.  Lipman  {New  Jersey  Stas.  Rpt.  1901,  pp. 
21S,  214,  pf-  1)- — ^  brief  statement  of  the  proposed  work  of  this  new  department  of 
the  station,  with  a  description  of  a  method  of  securing  samples  of  soil  for  examina- 
tion. 

On  the  classification  of  soils,  K.  O.  B.I0Klykke  {Ber.  Norges  Landbr.  Hoiskoles 
Virks.,  1901-1902,  App.  pp.  3-38,  Jigs.  16). 


FERTILIZERS. 

Handbook  of  fertilizers,  31.  Passox  [Handbuch  des  Dungewesens.  Leipzig:  M. 
Heimins  Nachfolger,  1902,  pp.  X  +  333). — The  history  of  the  use  of  fertilizers  in 
ancient  and  modern  times  is  traced ;  the  composition  of  the  plant  and  soil  with  ref- 
erence to  fertilization,  methods  of  improving  soils,  and  the  nature  and  use  of  natural 
and  artificial  manures  and  fertilizers  are  discussed;  and  the  methods  of  applying 
fertilizers  to  particular  crops  are  explained.  There  is  also  a  chapter  devoted  to  the 
best  means  at  the  disposal  of  the  farrier  for  determining  the  fertilizer  requirements 
of  his  soils  in  which  a  simple  sedimentation  method  of  mechanical  analysis,  the 
author's  apparatus  and  method  for  determining  calcium  carbonate  (E.  S.  R.,  13,  p. 
319) ,  and  a  plan  for  plat  experiments  are  described  and  the  practical  application  of 
the  results  so  obtained  is  briefly  explained. 

Phosphates,  H.  J.  Patterson  {Pennsijlvania  State  Dept.  Agr.  Bui.  94,  pyp-  87). — 
A  very  full  discussion  of  the  source"  and  forms  of  phosphoric  acid  used  in  agriculture 
and  their  methods  of  preparation  and  application,  based  to  some  extent  on  compiled 
information,  but  largelj^  on  the  author's  investigations  carried  on  at  the  Maryland 
Station  for  several  years  (E.  S.  R.,  12,  p.  930). 

"All  of  the  experiments  which  have  been  conducted  upon  the  use  of  phosphoric 
acid  in  agriculture  have  given  results  which  seem  to  warrant  the  general  statement 
that  much  of  the  practice  now  followed  in  the  use  of  phosphates  is  not  founded  upon 
facts.  .  .  . 

"There  is  no  doubt  but  that  tlie  first  step  in  the  economical  use  of  phosphates  is 
to  imitate  nature  and  endeavor  to  keep  the  soil  well  supplied  with  organic  matter; 
for  it  is  only  by  such  means  that  the  phosphates  contained  in  the  soil  naturally  and 
those  applied  artificially  can  be  fully  utilized  by  the  cultivated  crops. 

"  It  is  very  evident  from  all  the  tests  cited  that  some  crops,  particularly  the  turnip 
family,  have  a  greater  ability  than  others  to  use  crude  or  insoluble  phosphates,  and 
these  experiments  would  certainly  teach  thjrt  the  aim  should  be  to  employ  such 
crops  for  rendering  insoluble  phosphates  available  and  by  such  a  practice  save  much 
that  is  now  being  spent  for  sulphuric  acid  and  the  cost  of  manufacturing  the  soluble 
phosphates. 

"The  experiments,  in  most  instances,  show  that  the  presence  of  carbonate  of  lime 
is  of  considerable  advantage  in  increasing  the  availability  of  phosphates. 

"Some  of  the  testa  show  that  the  iron  and  alumina  phosphates  are  much  more 
valuable  as  plant  foods  than  is  generally  considered;  in  fact,  under  some  circum- 
stances they  seem  to  be  as  soluble  and  even  superior  to  lime  phosphates. 

"In  regard  to  the  so-called  available  phosi^horic  acid  of  commercial  fertilizers,  the 
results  all  j)oint  to  the  fact  that  there  is  no  difference  in  it  depending  upon  its  source; 
that  is,  a  pound  of  available  phosphoric  acid  from  a  mineral  source  is  just  as  valuable 
as  a  pound  from  an  organic  source.  .  .  . 
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"The  reHults  uf  both  field  and  iilat  experiiiu'iits  show  that  certain  clayses  of  phos- 
phates are  more  availal)le  and  hence  have  a  higher  agricuhnral  vakie  than  would  be 
given  them  by  official  methods  of  analysis.  This  condition  would  seem  to  war- 
rant some  modified  method  for  analyzing  such  materials.  This  is  particularly  true 
of  the  tetra-phosphates  when  used  on  some  soils." 

Investigations  relative  to  the  use  of  nitrogenous  materials,  E.  B.  Voor- 
iiEEs  [XeifJerscn  Sta.s.  Rpt.  i:)01,pp.  144-18^^). — The  investigations  here  reported  area 
continuation  of  those  of  previous  years  (E.  S.  R.,  18,  p.  727)  and  have  in  part  been 
discussed  in  Bulletin  150  of  the  station  ( E.  S.  R.,  13,  p.  435).  The  composition  of  cow 
manure  (mixed  and  unmixed  solid  and  liquid)  before  and  after  being  subjected  to 
leaching  and  experiments  ■w;ith  the  different  kinds  of  manure  on  oats  followed  by 
corn,  without  additional  manure,  are  reported,  the  main  purpose  being  to  compare 
the  availability  of  the  nitrogen  of  the  different  kinds  of  manure  with  that  of  other 
fertilizing  materials.  Taking  the  nitrogen  recovered  by  the  crops  as  100  in  case  of 
nitrate  of  soda,  the  relative  availabilit}-  observed  was  as  follows: 

Relative  auailabilUy  of  nitrogen  in  different  forms. 


:  Oats  and 
corn. 


Nitrate  of  soda ; 100. 00  j  100. 00 

Sulphate  of  ammonia 90. 22  i  87. 75 

Dried  lilood GS.  35  73. 07- 

Soliil  inanure,  fresh 14. 16  26.  36 

Solid  niannre.  leached !  9. 67  j  21. 99 

Solid  and  liquid  manure,  fresh j  40.10  ,  51.46 

Solid  and  liquid  manure,  leaclied 28. 91  !  35. 91 

"It  is  ciuite  apparent  that  in  the  residual  effect  considered,  the  availability  of  the 
manure,  especially  the  solid  manures,  is  increased  very  considerably.  At  the  fame 
time  the  availability  of  the  nitrate  and  of  the  ammonia  is  decrea.sed." 

The  availability  of  organic  nitrogen  in  raw  materials,  J.  P.  Stkeet  [New 
JerM'ii Slas.  Rpt.  1901,  pp.  lS7-14S).—T\ie,  solul)ility  of  nitrogen  of  31  classes  of  mate- 
rials in  potassium  permanganate  solution,  a.s  determined  l)y  a  method  described  in  an 
earlier  report  (E.  S.  R.,  11,  p.  720),  is  reported  and  discussed.  The  average  results 
obtained  were  as  follows:  Horn  meal  (1  sample)  95.9  percent,  ammonite  (2  samples) 
9-1.5,  concentrated  tankage  (1  sample)  93.7,  cracklings  (1  sample)  93.5,  dried  blood 
(15  samples)  93,  hoof  meal  (2  samples)  91,  castor  pomace  (1  sample)  90,  peanut  pulp 
(1  sample)  89.3,  pigeon  manure  (1  sample)  88.8,  degelatinized  bone  (1  sample)  87.3, 
button  bone  (2  samples)  85.4,  tankage  (15  samples)  85.2,  steamed  bone  (3  samples) 

84.6,  dissolved  bone  (2  samples)  83.1  and  62.7,  dried  fish  (43  samples)  81.1,  cotton- 
seed meal  (3  samples)  80.3,  bone  sawings  (3  samples)  77.8,  linseed  meal  (1  sample) 

77.7,  soft  ground  bone  (1  sample)  71.6,  wool  waste  (6  samples)  71.3,  horse  meat  (1 
sami>le)  70.4,  raw  bone  (4  samples)  67.4,  dissolved  tankage  (2  samples)  64.5,  king 
crab  (2  samples)  62.5,  hair  manure  (1  sample)  54.6,  burned  garbage  (1  sample)  51.5, 
garbage  fertilizer  (3  samples)  48.7,  snuff  sand  (1  sample)  48.3,  steamed  leather  (1 
sample)  39.5,  treated  leather  (1  sample)  33.4,  raw  leather  (1  sample)  25.5  per  cent. 
In  case  of  dried  blood  the  solubility  ranged  from  87.4  to  95.6,  with  an  average  of  93 
per  cent;  dried  fish  from  56.1  to  92.9,  with  an  average  of  81.1  per  cent;  tankage  from 
65  to  93.2,  with  an  average  of  85.2  per  cent. 

A  review  of  the  investigations  concerning  denitrification  [Neir  Jersey  Slaf^. 
Rpt.  1001,  j^p.  183-210). — A  very  c(jmplete  review ,  which  has  been  noted  elsewhere 
(E.  S.  R.,  14,  p.  234). 

Nitrate  of  soda  in  Africa,  Maiziekes  {L' Eii</r<ii.-<,  17  (1903),  Xo.  4-'>,  ]>p-  1070- 
1073,  fig.  /).^A  brief  discussion  of  the  probable  occurrence  of  extensive  subterranean 
deposits  of  nitrate  of  soda  in  the  region  of  the  oasis  of  Touat,  in  Algeria. 
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New  deposits  of  nitrate  {L'Em/rals,  17  (WOJ),  No.  4^;,  pp.  109.5,  1096).— The 
OGCiirrence   of   nitrate   in   Sonthern  Algeria   and    in    Death  Valley,  CaL,  is   briefly 

referred  to. 

On  injury  by  percMorate,  B.  S.iollema  and  A.  Stutzer  {Devi.  Landn:  Preside,  29 
{I90J),  A'o.  90,  p.  7J.i).— The  question  of  the  priority  of  discovery  of  the  injurious 
effect  of  perehlorate  on  plants  is  discussed. 

Fertilizing-  Hawaiian  rice  soils,  J.  T.  Crawley  {Havaaan  Planters'  Mo.,  21 
(1902'),  No.  4,  p]>.  179-182). — This  article  describes  the  present  practice  of  using  no 
fertilizer  or  applying  only  shrimp  meal,  and  discusses  the  fertilizer  requirements  of 
rice  as  indicated  by  analyses  of  the  rice  plant  and  of  a  number  of  Hawaiian  rice  soils. 

Fertilizing  in  fall  and  winter  [Mitt.  Dent.  Lnndw.  GeRell,  17  {1902),  No.  44,  pp. 
267,  2i':S).—k  general  discussion  of  the  fall  and  winter  application  of  lime  and  marl 
and  j)h<)sphatic  and  potassic  fertilizers. 

Analyses  of  commercial  fertilizers,  ]\I.  A.  Scovell  and  H.  E.  Curtis  {Kentncliy 
Sl(i.  J'yiil.  10?,  pp.  167-228).— The  results  of  inspection  of  fertilizers  during  the  spring 
of  1902,  including  analyses  of  500  samples,  are  reported  with  brief  explanatory  notes. 
"  The  results  of  the  analyses  show  that  of  the  500  samples  analyzed,  55,  representing 
49  brands  and  23  firms,  fell  so  far  below  the  guaranteed  analyses  in  phosphoric  acid, 
nitrogen,  or  potash,  or  any  two,  or  all  three  of  these  ingredients,  that  the  deficiencies 
could  not  be  accounted  for  by  variations  in  sampling  or  analysis.  It  is  probable  that 
in  most  cases  variations  can  be  accounted  for  by  hurried  or  careless  mixing  at  the 
factories,  or  gross  mistakes  in  shipping  one  Ijrand  for  another,  but  in  one  or  two 
instances  the  results  show  a  desire  on  the  part  of  the  manufacturer  to  guarantee  a 
higlier  i)ercentage  of  the  essential  ingredients  than  the  goods  contain.  The  great 
majority  of  the  manufacturers,  however,  have  furnished  in  most  instances  fertilizers 
fully  u[)  to  guarantee." 

Analyses  of  commercial  fertilizers,  W.  L.  Hutchinson  {Mississippi  Sta.  Bui.  77, 
pp.  27) . — Analyses  and  valuations  of  345  samples  examined  during  1902  are  reported. 

Fertilizers  (New  Jersey  Slas.  Rpt.  1901,  pp.  17-77). — A  reprint  f)f  Bulletin  154  of 
tlie  station  ( E.  S.  R.,  13,  p.  730)  with  addition  of  data  regarding  market  prices  of 
fertilizers  in  New  Jersej'  during  1900  and  pr(^;eding  years,  the  text  of  the  State  fer- 
tilizer law,  and  lists  of  inspectors  and  of  manufacturers  whose  goods  were  inspected 
during  1901. 

Report  of  analyses  of  commercial  fertilizers  for  the  spring'  and  fall  of 
1902,  L.  L.  Van  Slyke  and  W.  H.  Andrews  {New  York  State  Sta.  Jiul.  216,  pp. 
103-167). — The  results  of  analyses  of  446  different  brands  of  fertilizers  are  reported. 
Of  these,  309  were  complete  fertilizers  in  which  the  total  nitrogen  varied  from  0.68 
to  8.97  per  cent,  averaging  2.24  per  cent;  the  water-soluble  nitrogen  from  0  to  5.72 
per  cent,  averaging  0.93  per  cent;  the  available  phosphoric  acid  from  1.72  to  12  per 
cent,  averaging  8.62  jier  cent;  the  potash  from  0.55  to  13.33  per  cent,  averaging  4.67 
per  cent.  In  50  out  of  the  309  brands  examined  the  potash  was  in  the  form  of  sulphate 
free  from  excess  of  chlorids.  The  average  amounts  of  nitrogen,  available  phosphoric^ 
acid,  and  potash  exceeded  the  guaranteed  averages  by  0.32  per  cent,  0.91  per  cent, 
and  0.22  per  cent,  respectively.  The  average  retail  selling  price  of  the  fertilizers 
was  $26.14,  the  retail  cost  of  the  separate  ingredients  unmixed,  $20.76. 
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Annual  report  of  the  Alaska  Agricultural  Experiment  Stations  for  1901, 

C.  C.  Georgeson  (  V.  S.  Dept.  Agr.,  Office  of  E.rperimad  Stations  Rpt.  1901,  pp.  239- 
359,  ph.  77).— This  report  deals  with  experiments  in  growing  cereals  and  vegetables 
at  the  Alaska  Experiment  Stations  and  at  nuuierous  other  points,  together  with  the 
progress  made  in  the  iuiprovement  (jf  the  stations  during  1901.  In  addition  to  this 
matter  the  conditions  and  agricultural  possibilities  of  the  Yukon  Valley,  the  region 


FIELD    CROPS.  559 

of  the  interior  along  the  trails  between  Eagle  and  Valdez,  the  Fortyniile  country, 
the  Tanana  Valley,  and  the  Coj^per  River  region  are  presented.  Reports  on  the 
culture  of  tield  and  garden  crops  by  settlers  at  different  ])oints  are  given,  and  soil 
temperatures  taken  daily  at  various  places  for  several  years  during  the  growing 
seasoUj^nd  meteorological  observations  at  different  points,  for  1899  to  1900,  inclusive, 
are  tfll)ulated. 

Work  at  Sitka  Station. — Swedish  winter  rye  sown  October  3,  1900,  survived  the 
winter  and  ripened  September  15.  Wheat  sown  at  the  same  time  did  not  live  through 
the  winter.  Romanow  spring  wheat,  which  has  given  the  best  results  in  previous 
tests,  was  the  only  variety  grown  in  1901 .  Two  jilats  of  old  ground  were  seeded  May 
8  and  a  plat  of  new  ground  May  11.  The  wheat  on  the  old  ground  was  harvested 
September  17  and  the  crop  on  the  new  ground  October  3.  The  following  varieties  of 
l)arley  were  tested:  Manshury,  Sisolsk,  Manchuria,  Lapland,  Black  Hulless,  and 
Chevalier.  All  of  these  varieties  proved  promising  with  the  exception  of  Chevalier. 
Ivapland  was  the  earliest  of  the  varieties  grown.  Black  Hulless  is  not  considered  a 
very  productive  barley,  but  is  recommended  for  its  earliness  and  its  value  as  a  food 
material  for  the  natives,  being  well  adapted  for  this  purpose  on  account  of  its  naked 
kernels. 

Of  2  varieties  of  oats  under  test,  Burt  Extra  Early  gave  the  best  yield.  This 
variety  has  proven  one  of  the  most  promising  and  has  never  failed  to  mature.  The 
other  variety.  North  Finnish  Black,  did  not  mature  satisfactorily  and  is  not  consid- 
ered adapted  to  the  region.  The  following  quantities  of  fertilizing  substances  were 
applied  per  acre  and  compared  in  connection  with  growing  North  Finnish  Black  oats 
on  new  ground:  30  tons  of  seaweed,  30  tons  of  stable  jnanure,  5'00  lbs.  fish  guano, 
30  tons  of  seaweed  plowed  under  and  500  lbs.  of  guano  sown  broadcast  after  plowing, 
and  30  tons  of  stable  manure  plowed  under  and  500  lbs.  of  guano  appHed  broadcast 
after  plowing.  The  oats  were  sown  May  22  and  on  June  15  they  ranked  in  appear- 
ance in  the  following  order  from  the  best  to  the  poorest:  (1)  Manure  and  guano,  (2) 
seaweed  and  guano,  (3)  manure,  (4)  seaweed,  and  (5)  guano.  The  check  plat, 
which  had  received  no  fertilizer,  was  the  poorest.  This  relative  rank  was  maintained 
throughout  the  season  and  the  yields  of  hay  obtained  from  the  different  plats  were 
also  in  the  same  order.  The  yield  on  the  check  plat  was  practically  nothing.  "The 
experiment  simply  proves  in  an  emphatic  way  .  .  .  that  new  cleared  and  broken 
land  is  unproductive  unless  it  is  fertilized."  The  results  of  growing  oats  and  peas  as 
a  mixture  were  quite  satisfactory. 

A  plat  of  Orenbor^  buckwheat  sown  May  22  was  ripe  September  5.  This  variety 
and  a  so-called  Finnish  buckwheat  can  be  grown  successfully  in  Alaska,  but  Japanese 
and  Silver  Hull  buckwheat  have  quite  generally  been  failures.  Flax  on  new  ground 
was  not  a  success.  The  results  of  vegetables  on  old  ground  were  highly  satisfactory, 
while  on  new  ground  they  were  practically  failures.  Seaweed  was  found  to  be  an 
excellent  fertilizer  for  potatoes,  followed  in  productiveness  by  guano.  The  culture 
of  raspberries,  currants,  and  gooseberries  was  successful. 

Work  at  Kenai  Station. — Sisolsk  rye  was  sown  August  20,  1900,  and  harvested  Sep- 
tend)er  26,  1901.  The  plants  grew  from  5  to  6  feet  high.  At  the  close  of  the  blos- 
soming period  the  plants  tillered  profusely  and  much  of  the  straw  remained  green 
up  to  the  time  of  harvesting.  Only  about  50  per  cent  of  the  heads  produced  grain. 
Promising  results  were  obtained  with  Sandomer  and  Yarasloff  winter  wheat.  It  is 
believed  that  on  old  ground  and  in  ordinary  seasons  Yarasloff,  the  earlier  of  the  two 
varieties,  will  mature.  Sandomer  showed  a  greater  tendency  to  sucker.  Several 
varieties  of  spring  wheat  were  sown  May  10  and  11,  but  owing  to  a  drought  the 
growing  season  was  shortened  and  the  crop  was  cut  for  hay  September  6. 

Manshury  barley  sown  May  24  on  old  and  new  ground  was  harvested  October  4. 
The  old  ground  produced  a  uniform  growth,  while  on  the  new  ground  the  plants 
were  quite  uneven  in  height  and  threw  uj)  many  suckers.  At  the  time  of  harvest 
only  the  older  heads  were  ripe.     Beartown  barley  was  grown  on  old  ground  from 
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seed  raised  at  tlie  station  in  1899.  When  the  i)lantH  were  going  out  of  ])loom  about 
August  15  they  were  quite  uniformly  36  inches  high.  This  is  the  earhest  variety 
grown  at  the  station.  It  has  a  tendency  to  lodge  badly.  Sisolsk  barley,  grown  on 
the  .same  kind  of  ground  as  Beartown,  threw  up  numerous  suckers  and  consequently 
produced  a  very  uneven  crop.  The  early  heads  had  produced  firm  grains,  while  the 
suckers  were  still  green  when  the  crop  was  cut  October  5.  Perm,  on  the  same  kind 
of  ground  as  the  two  preceding  varieties  and  from  seed  grown  at  the  station,  had 
begun  ripening  liy  September  16  and  w^as  harvested  on  the  same  day  with  Beartown 
and  Sisolsk. 

Experiments  were  carried  on  with  9  varieties  of  oats,  all  of  which  were  harvested 
from  October  1  to  5.  Burt  Extra  Early  produced  a  large  percentage  of  ripe  plants, 
although  new  suckers  were  growing  up  all  the  time.  White  Russian,  grown  from 
seed  produced  at  the  station,  stood  up  well  and  showed  a  good  percentage  of  ripe 
plants  at  the  end  of  the  season.  Siberian  oats  tillered  very  heavily  when  wet  weather 
set  in  and  ripened  only  the  earliest  heads.  Improved  Ligowa  tillered  less  than  any 
other  variety  and  about  90  per  cent  of  it  ripened.  Most  of  the  grain  of  the  Black 
Finnish  variety  was  hard  when  harvesteil,  l)ut  the  straw  was  not  all  yellow.  The 
straw  of  Tobolsk  was  also  partly  green,  and  about  75  per  cent  of  the  grain  ripened. 
St.  Petersburg,  Zhelanni,  and  Banner  ripened  only  a  small  percentage  of  their  grain. 

r)renborg  buckwheat,  although  a  partial  failure,  produced  more  seed  than  Silver 
Hull.  Japanese  buckwheat  was  a  total  failure.  Ufa  and  Yarasloff  spring  emmer 
were  retarded  by  drought  and  did  not  mature.  Riga  flax  yielded  very  little  ripe 
seed.  A  part  of  the  iTop  came  up  later  than  the  rest  and  set  no  pods,  but  the  straw 
was  fine  and  straight  and  the  fiber  exceedingly  tough.  Good  stands  of  fiat  peas,  red 
clover,  and  red  and  alsike  clover  mixed  were  oV)tainetl. 

Potatoes  were  grown  on  the  level  ground  and  in  raised  beds,  as  practiced  by  the 
Russians  in  the  Territory.  The  raised  beds  did  not  show  any  merit.  The  potatoes 
were  planted  May  18  and  dug  September  27.  The  yield  was  about  eightfold,  and 
from  60  to  70  per  cent  were  marketable.  Among  the  vegetables  tested  cabbage, 
peas,  beans,  rhubarb,  asparagus,  and  turnips  were  grown  more  or  less  successfully. 

Work  at  Rampart  Station. — Spring  rye,  barley,  oats,  spring  wheat,  and  clover  were 
grow' n,  and  notes  on  these  crops  to  about  the  middle  of  August  are  given.  The  ])rin- 
cipal  facts  in  connection  with  these  experiments  are  that  fall  sown  rye  made  a  healthy 
and  vigorous  growtli  the  following  spring  and  produced  plump  and  perfectly  matured 
grain  by  the  beginning  of  August,  and  that  barley  sown  the  latter  part  of  May 
matured  seed  by  the  middle  of  August.  Among  the  garden  crops  tried  lettuce,  kale, 
l)eas,  onions,  and  carrots  made  a  good  growth.  Buckwheat  and  potatoes  were  killed 
to  the  ground  .by  frost  July  31.  At  this  date  the  tubers  from  native  seed  potatoes 
were  larger  than  the  tubers  obtained  from  other  sources. 

Annual  report  of  the  Hawaii  Agricultural  Experiment  Station  for  1901, 
J.  G.  Smith  {U.  S.  Dept.  Agr.,  Office  of  Experiment  Statlo)»i  Rpt.  1901,  pp.  361-379, 
ph.  8). — The  official  steps  taken  in  connection  with  the  establishment  of  the  station 
are  summarized,  and  the  work  done  upon  the  station  site  in  the  way  of  land  improve- 
ment, the  construction  of  buildings,  and  in  general  the  preparation  for  experimental 
work,  is  reported  in  detail.  The  condition  of  the  coffee  industry  is  described  and 
direc:tions  for  the  culture  of  coffee  are  given.  Potato,  sweet  potato,  taro,  rice,  and 
cassie  culture  in  the  islands  is  briefly  noted.  The  raising  of  ducks,  chickens, 
and  turkeys  is  mentioned,  and  the  lines  of  inquiry  of  most  importance  are  suggested. 

Annual  report  of  the  Porto  Rico  Agricultural  Experiment  Station  for 
1901,  F.  D.  Gardner  {V.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Rpt.  1901,  pp. 
3S1-41.-J,  jdx.  5).— The  initial  steps  taken  toward  the  establishment  of  the  station 
are  summarized,  and  the  agricultural  resources  and  capabilities  of  Porto  Rico  are 
discussed.  In  connection  with  the  consideration  of  the  soils  and  climate  of  the 
island,  the  results  of  mechanical  analyses  of  Porto  Rican  soils,  and  subsoils  made  by 
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the  P>i;reaii  of  Soiln  of  tlii«  Department,  and  the  rainfall  records  from  January, 
1899,  to  Decemljer,  1901,  are  reported.  The  coffee,  sugar,  and  tobacco  industries  are 
described,  and  statistics  bearing  on  the  sul)ject  are  presented.  The  prcduction  of 
citrus  fruits,  alligator  pears,  mangoes,  bananas,  guavas,  pineapples,  cocoanuts,  fiber 
plants,  and  a  number  of  minor  crops,  is  briefly  noted.  A  description  of  stock  raising 
on  the  island,  including  some  statistics  with  reference  to  this  industry  and  a  note  on 
insec-t  pests,  are  also  given. 

Report  of  the  agriculturist,  E.  R.  Li;Oyd  {Mississip2)iSta.  Rpt.  1902,  pp.  10-16). — 
Thirty-two  varieties  of  corn  were  tested  in  1901  and  the  results  ol)tained  are  briefly 
given,  together  with  short  descriptive  notes  for  each  variety.  The  results  with  20 
varieties  of  cotton,  tested  the  same  season,  are  also  given.  The  application  of  10  tons 
of  barnyard  manure  increased  the  yield  of  seed  cotton  304  lbs.  per  acre.  The  use  of 
barnyard  manure  also  had  good  effects  on  the  yields  of  cowpeas  and  corn.  Fall-sown 
wheat,  flax,  and  alfalfa  were  winterkilled. 

Beport  of  Calgary  Experiment  Station,  P.  T.  Bone  {Tip)t.  Dept.  Agr.  Northwest 
Territories,  1901,  pp.  4-^-56). — N'ariety  tests  with  spring  and  winter  wheat,  oats,  bar- 
ley, spelt,  rape,  and  potatoes  are  reported,  and  the  culture  of  alfalfa,  flax,  and  sugar 
beets  is  discussed. 

Annual  report  on  experimental  farms  and  gardens  in  the  Bombay  Presi- 
dency {Ann.  apt.  Expt.  Farms  and  Gardens  in  Bombay  Presidency,  1902,  pp.  1-33). — 
The  results  of  culture  tests  with  Australian  saltbush,  Paspulum  dilatatum.  Sorghum 
vulgarc,  Mauritius  water-grass,  Guinea  grass,  soy  beans,  rhea,  cassava,  sweet  potatoes, 
maize,  i^eanuts,  Pennisetnm  fyphoideum,  and  sugar  cane  are  briefly  noted.  The  use 
of  different  fertilizers  in  connection  with  growing  these  crops  is  also  described.  In 
many  instances  the  results  of  this  season  confirm  the  conclusions  drawn  the  previous 
year. 

Methods  of  conducting  plat  experiments,  B.  R.  Larsen  [Arheidsregler  for  de 
spredte  Akerrehstforsog.  Christiania:  Juhansen  &  Nielsen,  1902,  pp.  27). — Methods  of 
conducting  plat  experiments  at  the  Agricultural  High  School  of  Norway  are  outlined 
for  the  purpose  of  instructing  experimenters  cooperating  with  the  institution. 

Crop  report  for  1901  and  1902,  F.  G.  Sly  {Dept.  Land  Records  and  Agr.,  Cen- 
tral Prorinces,  Season  ami  Crop  Rpt.  1901-2,  pp.  1-11). — Among  other  data  statistical 
notes  are  given  on  the  culture  oiAndropogon  rnlgare,  Cajanus  indicus,  Sesamum  indicam, 
Cicer  (rrietinuni,  Latliyrus  satirvs,  Errum  lens,  Phaseolus  mango,  and  P.  aconiti  folius. 

The  effect  of  potash  on  plants,  as  shown  in  experiments  with  potatoes, 
tobacco,  buckw^heat,  mustard,  chicory,  and  oats,  H.  Wilfarth  and  G.  Wim.mer, 
{Arh.  Deut.  Landic.  Gesell.,  1902,  No.  68,  pp.  106,  figs.  14)- — The  experiments  here 
reported  were  conducted  in  the  years  1896-1900,  inclusive.  The  results  obtained  with 
the  different  crops  for  each  season  are  taliulated  in  detail  and  discussed. 

A  soil  mixture  almost  free  from  potash  was  used  in  the  test.  The  potash  applica- 
tions were  more  effective  in  increasing  the  size  of  the  plant  organs  containing  the 
reserve  material  than  in  increasing  the  yield  of  the  stems  and  leaves.  This  fact  was 
especially  marked  in  the  case  of  potatoes  and  beets.  Although  an  increase  in  the 
application  of  potash  decreased  the  percentage  of  stems  and  leaves,  it  did  not  have  a 
very  marked  effect  on  the  roots.  The  influence  of  potash  on  the  appearance  and 
shape  of  the  leaves  was  quite  marked.  The  lack  of  potash  manifested  itself  by  a 
yellowish-brown  color  of  the  entire  leaf,  followed  by  spots  or  stripes  located  in  the 
portions  between  the  veins.  These  spots  or  stripes  were  also  yellowish-brown,  but 
much  more  intense  than  the  rest  of  the  leaf,  and  in  some  instances  assumed  a  whitish 
appearance.  The  jaetiole  of  the  leaf  and  the  ribs  retained  their  dark  green  color. 
The  lack  of  potash  was  especially  well  shown  in  the  leaf  coloration  of  tobacco,  buck- 
wheat, and  potatoes.  The  insufficiency  of  potash  in  the  soil  was  also  indicated  by  a 
characteristic  curling  of  the  leaves  and  by  a  sudden  collapse  of  individual  plants. 
The  effects  of  insufficient  supplies  of  nitrogen  and  phosphoric  acid  in  soil  differed 
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materially  from  tho,<c  due  to  a  lack  of  potash.  Nitrogen  in  insufficient  quantities 
was  cnaracterized  by  yellow  leaves,  and  a  lack  of  phosphoric  acid  by  dark  green 
leaves.  Sugar  beets  grown  in  soil  lacking  either  nitrogen  or  phosphoric  acid  remained 
small,  but  did  not  decompose,  and  also  contained  a  normal  percentage  of  sugar.  A 
heavy  application  of  nitrogen  when  potash  was  lacking  reduced  the  percentage  of 
tubers  and  seed  and  also  the  percentage  of  starch,  as  comj^ared  with  results  ol)tained 
from  light  applications  under  the  same  conditions.  This  was  esj^ecially  noticeable 
with  i)otatoes  and  beets.  The  percentages  in  these  tests  were  based  upon  the  entire 
plant. 

The  (juantity  of  water  transpired  per  gram  of  dry  matter  produced  was  found  to 
increase  when  potash  was  applied.  This  result  is  considered  due  to  the  check  in 
plant  growth  as  soon  as  the  potash  supply  has  been  used  up,  in  which  case  the  pro- 
duction of  dry  matter  is  arrested,  while  the  transpiration  continues.  The  quantity 
of  water  transpired  under  normal  conditions  for  each  gram  of  dry  matter  produced 
by  the  entire  plant,  as  determined  in  these  experiments,  was  as  follows:  Potatoes  200 
to  230,  tobacco  300  to  370,  buckwheat  400,  mustard  500,  chicory  400,  and  oats  460  gm. 

The  various  potash  salts  used,  with  the  exception  of  potassium  nitrate,  did  not 
cause  any  marked  differences  in  the  results.  With  potatoes  potassium  sulphate  and 
potassium  chlorid  gave  practically  equal  yields,  but  the  starch  content  of  the  tubers 
was  in  favor  of  the  sulphate.  The  effect  of  potash  on  starch  formation  was  studied, 
and  the  results  obtained  showed  that  for  each  gram  of  potash  taken  up  by  the  plant 
potatoes  i)roduced  36  gm.  of  starch,  buckwheat  31,  and  oats  29.  The  sugar  content 
in  Ijeets  Avas  subject  to  greater  fluctuations  than  the  starch  content  in  the  other 
plants,  the  range  being  from  8  gm.  of  sugar  for  every  gram  of  potash  taken  up  by  the 
entire  plant  when  no  potash  was  given  to  25  gm.  when  sufficient  iwtash  was  supplied. 

The  effects  of  insufficient  potash,  phosphoric  acid,  and  nitrogen  were  also  compared. 
A  beet  grown  in  soil  lacking  i)otash  weighed  26  gm.  and  contained  only  2^  per  cent 
of  sugar,  while  a  beet  grown  in  soil  lacking  phosphoric  acid  weighed  only  14  gm. 
but  contained  14  per  cent  of  sugar,  and  one  grown  with  insufficient  nitrogen  weighed 
15  gm.  and  contained  17  per  cent  of  sugar.  Based  on  the  dry  matter  in  plants  the 
sugar  content  was  2,  22,  and  33  per  cent  for  the  beets  groAvn  on  soil  lacking  potash, 
phosphoric  acid,  and  nitrogen,  respectively. 

In  studying  the  quantity  of  potash  taken  up  by  plants  when  present  in  more  than 
necessary  quantities  it  was  found  that  the  dry  matter  of  the  leaves  of  jiotatoes, 
tobacco,  buckwheat,  and  mustard  contained  5,  3,  2,  and  Si  per  cent,  respectively.  In 
the  dry  matter  of  sugar-beet  leaves  5^  jier  cent  of  potash  was  found.  In  the  seed  and 
tubers  the  relation  was  foimd  quite  different.  In  the  case  of  the  greatest  lack  of  pot- 
ash the  tubers  of  potatoes  contained  from  1.2  to  1.9  per  cent  of  potash  in  the  dry 
matter,  the  seed  of  tobacco  1.4  per  cent,  buckwheat  0.7  per  cent,  mustard  1  per  cent, 
and  oats  0.9  per  cent.  When  the  potash  supply  was  increased,  even  until  it  reached 
a  surplus,  these  figures  were  not  increased  to  any  great  extent.  Very  large  quanti- 
ties of  potash,  however,  caused  a  marked  increase  in  the  potash  content  of  potato 
tul)ers,  and  in  the  case  of  chicory  and  sugar  beets  the  potash  content  in  the  roots  rose 
with  the  quantity  of  potash  ajiplied  to  the  soil.  Considering  the  total  amount  of  pot- 
ash taken  up  by  the  plant  it  is  shown  that  without  potash  fertilization  from  56  to  81 
per  cent  occurred  in  the  tubers,  and  when  potash  was  applied  in  increasing  quanti- 
ties, the  percentage  rose  to  93  but  fell  back  to  70  when  the  application  was  in  excess 
of  the  needs  of  the  plant.  In  sugar  beets  receiving  no  potash  from  10  to  20  per  cent 
of  the  total  potash  taken  up  was  found  in  the  root,  while  in  samples  grown  on  a  soil 
having  received  a  normal  supply  it  reached  44  per  cent.  Chicory  contained  29  per 
cent  of  the  total  jxjtash  in  the  roots  when  no  potash  was  applied  and  77  per  cent 
when  a  liberal  api)lication  was  made.  The  percentage  of  total  potash  of  the  plant  in 
buckwheat  and  oats  is  quite  constant,  being  39  and  58  per  cent,  respectively,  but  an 
excess  of  potash  in  the  soil  caused  a  marked  decrease.     In  the  case  of  mustard  the 
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figures  ranged  from  14  to  31  per  cent  and  decreased  to  13  per  cent  when  potash  was 
given  in  excess.  The  tigures  for  tobacco  varied  greatly  with  the  different  varieties 
and  were  quite  irregular.  The  average  figures  show  that  for  each  gram  of  potash 
potatoes,  buckwheat,  and  oats  contained  42,  79,  and  49  gm.  of  starch,  respectively. 
Sugar  beets  contained  150  gm.  of  sugar  for  each  gram  of  potash  and  chicory  247  gm; 
of  carljohydrates  calculated  to  the  starch  equivalent.  Tobacco  seed  contained  25  gm. 
and  mustard  seed  30  gm.  of  fat  for  each  gram  of  potash.  It  is  calculated  from  the 
results  of  these  experiments  that  0.51  kg.  of  potash  is  required  fur  the  production  of 
100  kg.  of  fresh  potatoes,  4.2  kg.  f.ir  100  kg.  of  tol)acc()  leaves,  0.103  kg.  for  100  kg.  of 
green  mustard  i)lants,  and  about  1  kg.  for  100  kij.  of  dry  matter  in  the  entire  oat  jilant. 

Fertilizer  tests  on  grass,  barley,  and  swedes  {Bd.  Acjr.  \_Lovdoit'],  Rpt.  Agr. 
Education  and  Research,  1900-01,  pp.  4S-50,  58-72). — Fertilizing  pasture  with  high 
and  low  grade  basic  slag  gave  inconclusive  results,  and  there  was  no  apparent  differ- 
ence in  the  effect  of  the  2  kinds  of  slag  on  the  character  of  the  herl)age.  In  the 
results  from  fertilizer  tests  with  barley  in  1900,  it  was  observed  that  the  influence  of 
nitrogenous  manure  was  most  apparent  and  that  pho.sphatic  fertilizers  together  with 
sulphate  of  annnonia  also  increased  the  yield  of  grain.  The  effect  of  potash  was  very 
slight.  In  1901  results  indicated  that  when  the  yields  of  grain  and  straw  and  the 
malting  properties  of  barley  are  concerned  a  complete  mixture  of  connnercial  fertili- 
zers is  most  profitable.  The  following  is  considered  a  suitable  application :  1  cwt. 
sulphate  of  ammonia,  2  cwt.  superphosphate,  2  cwt.  kainit.  With  swedes  the  gen- 
eral results  show  that  better  crops  were  grown  by  mixtures  of  commercial  fertilizers 
than  by  barnyard  manure.  Suljihate  of  ammonia  and  nitrate  of  soda  are  much  more 
effective  than  either  potash  or  phosphates  in  increasing  the  hay  crop.  In  this  con- 
nection the  dangers  of  heavy  dressings  of  nitrogenous  fertilizers  are  discussed  and 
cas^s  are  pointed  out  where  clover  was  killed  by  the  use  of  sulphate  of  ammonia  or 
of  nitrate  of  soda. 

Experiments  with,  phosphatic  fertilizers  on  meadows  and  rye,  Remy  {Deut. 
Landir.  I'trs.'^e,  29  {1902),  Nos.  90,  p.  729;  93,  p[>.  753,  7.5.^).  — The  results  of  coopera- 
tive experiments  with  superphosphate,  Thomas  slag,  and  Algerian  i)hosphate  on 
meadows  and  rye  are  ta])ulated  in  detail  and  discussed.  The  results  showed  that  in 
general  phosphatic  acid  in  finely  ground  Algerian  phosphate  is  equal  in  \'alue  to 
phosphoric  acid  in  the  form  of  Thomas  slag. 

Alfalfa  on  Illinois  soil,  C.  G.  Hopkins  {Illinois  Sta.  Bui.  76,  pp.  311-349,  figs. 
9). — Results  of  pot  and  field  experiments  are  reported.  The  purj^ose  of  the  experi- 
ments was  to  determine  the  value  of  furnishing  the  soil  with  different  elements  of 
plant  food  in  'alfalfa  culture  and  to  study  the  effect  of  inoculating  the  soil  with  bac- 
teria whi(;h  enable  the  growing  alfalfa  plant  to  use  the  free  nitrogen  of  the  air. 

The  observations  showed  that  the  bacteria  which  enable  alfalfa  to  obtain  nitrogen 
from  the  air  are  usually  absent  in  Illinois  soils,  and  that  the  crop  for  this  reason  ia 
entirely  dependent  upon  the  soil  for  its  nitrogen.  Without  the  proper  soil  bacteria 
an  exceedingly  rich  soil  and  liberal  apiilications  of  nitrogenous  fertilizers  are  required 
to  produce  good  crops  of  alfalfa.  Even  the  rich  black  prairie  soil  of  Illinois  lacked 
sufficient  available  nitrogen  for  maximum  crops,  and  applications  of  available  nitro- 
gen produced  yields  of  hay  from  2  to  4  times  as  large  as  crops  entirely  dependent 
upon  the  natural  supjjly  of  the  soil.  An  experiment  further  showed  that  inoculated 
soil  produced  crops  just  as  large  as  soil  heavily  fertilized  with  commercial  nitrogen. 
On  most  soils,  excejjt  limestone  soils,  the  application  of  air-slaked  lime  as  well  as 
inoculation  with  bacteria  has  proved  beneficial. 

In  studying  the  effect  of  the  different  plant  food  elements  in  the  different  experi- 
ments it  was  found  that  a  complete  fertilizer  with  lime  gave  better  results  than  appli- 
cations lacking  in  one  element  or  lime.  The  maximum  losses  when  either  nitrogen, 
phosphoric  acid,  or  potash  were  lacking  were  3,200,  1,440,  and  480  lbs.  of  hay  per 
acre,  respectively.     The  author  considers  these  figures  as  fairly  representative  of  the 
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relative  values  of  tlie  different  elements  of  the  soil  under  test.  In  the  field  tests  air- 
glaked  lime  and  bone  meal  were  each  applied  at  the  rate  of  320  lbs.  per  acre  and 
]H)tassium  sulphate  at  the  rate  of  160  lbs.  After  inoculation  the  lime  increased  the 
yieltl  of  hay  over  no  fertilizer  by  1,020  lbs.  per  acre,  and  bone  meal  and  lime  together 
bv  2,220  lbs.  The  total  yields  were  5,280  lbs.  of  air-dried  hay  from  the  unfertilized 
soil,  7,740  lbs.  from  the  limed  soil,  and  10,000  l))s.  from  the  soil  which  had  received 
lime  and  bone  meal. 

Tlie  fixation  of  nitrogen  by  the  Ijacteria  was  determined  in  both  pot  and  field  cul- 
ture. The  pot  experiments  indicated  that  on  ordinary  fertilized  soil  tlie  alfalfa 
bacteria  were  capable  of  fixing  46.42  lbs.  of  nitrogen  j^er  acre.  The  dry  matter  of 
the  crops  from  theuninoculated  pots  contained  2.59  per  cent  of  nitrogen  as  compared 
with  8.62  per  cent  from  the  inoculated  pots.  The  results  of  the  Held  experiments 
were  in  perfect  agreement  with  these  results. 

General  directions  for  growing  alfalfa  are  given  and  the  present  status  of  alfalfa 
culture  in  Illinois  (l('scril)ed. 

Growing  alfalfa  in  Kansas,  H.  M.  Cottkell  {Kanms  Sla.  Bid.  I14,  jip.  51-83, 
ph.  7). — This  Inilletin  is  a  treatise  on  alfalfa  culture  under  Kansas  conditions.  The 
requirements  of  the  crop  are  discussed  and  full  directions  for  the  different  cultural 
steps  are  i)resented.  Attention  is  also  given  to  the  curing  and  feeding  of  alfalfa.  In 
treating  the  different  subjects  the  author  draws  upon  results  obtained  at  different 
exjieriment  stations. 

Fertilizer  and  culture  experiments  with  hops,  A.  D.  Hall  {Bd.  Agr.  [Lon- 
(lon'\,  Mpt.  Agr.  Educatiun  and  Research,  1900-01,  pp.  83-90). — Cooperative  fertilizer 
tests  have  been  in  progress  for  several  years,  and  the  detailed  results  of  the  work  are 
here  tabulated  and  general  conclusions  presented.  It  is  stated  that  since  the  hop  is 
an  all-round  feeder,  the  fertilizer  aitiilication  should  contain  all  the  elements  of  plant 
food.  Tlie  results  further  point  to  the  fact  that  the  proljlem  of  manuring  hops 
resolves  itself  largely  into  a  study  of  the  soil  in  order  to  determine  the  deficient 
elements. 

In  the  culture  experiments  different  methods  of  cultivation  were  compared.  A 
plat  of  24  hills,  which  for  7  years  received  no  cultivation  at  all  except  the  mere 
destruction  of  weeds  by  the  lightest  hoeing,  yielded  150  lbs.  of  green  hops,  while  2 
other  plats  with  the  same  number  of  hills,  one  deeply  cultivated  and  the  other  uncul- 
tivated, for  one  year  gave  each  146  lbs.  The  entire  tract  receiving  no  cultivation 
averaged  2,400  lbs.  of  dry  hops  per  acre.  In  this  case  the  manures  were  simply  put 
on  the  surface  of  the  soil. 

Experiments  with  hops,  Remy  {Deut.  Landv.  Pressc,  29  {1903),  No.  88,  pp.  716, 
717). — Fertilizer  experiments  were  conducted  to  test  the  relative  efficiency  of  dif- 
ferent potash  salts.  It  was  found  that  the  concentrated  potash  salts  obtained  at 
Stassfurt  are  equally  effective  with  the  higher  priced  martellin.  The  author  arrives 
at  the  conclusion  that  when  the  lower  maturing  leaves  of  the  hop  plant  approach  a 
minimum  content  of  phosphoric  acid  at  the  beginning  of  the  blossoming  period,  the 
soil  is  in  need  of  that  element.  The  nitrogen  requirement  of  hops  varied  remark- 
ably with  the  different  varieties.  The  English  varieties  required  much  more  nitro- 
gen than  the  continental  sorts.  A  report  on  the  work  of  breeding  hops  is  given,  but 
the  exiieriments  have  not  been  in  progress  long  enough  to  show  results. 

Seed  selection  of  oats,  J.  Huxtemann  {Deut.  Landw.  Presse,  29  {1002),  No.  92, 
])]>.  747,  748).— Seed  oats  were  separated  by  means  of  a  centrifugal  machine  into  3 
grades  and  compared  in  a  culture  test  with  unselected  seed.  It  was  found  that  the 
second-grade  seed  gave  a  better  return  than  the  first  grade.  In  the  variety  under 
test  a  large  percentage  of  grains  had  attached  to  them  secondary  smaller  grains,  and 
owing  to  the  increased  weight  the  centrifugal  machine  threw^  these  combined  grains 
into  the  heavier  seed,  although  they  did  not  really  belong  to  that  grade.  This  fact 
is  given  as  explanatory  of  the  small  yield  from  the  first-grade  seed.     The  selection 
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of  s^eed  1)y  means  of  the  machine  was  found  profitable.     Notes  on  tlie  culture  of  oats 
are  also  i^iven. 

Paspalum  dilatatum  [Ihpt.  Ai/r.,  Onlnd  I'mnncc^,  Ihd.  7,  190^',  pp.  5).— Culture 
tests  with  I'dxpdlum  dllulatmn  on  different  soils  are  reported  and  its  value  for  India 
discusse^l.  The  results  of  the  experiments  seemed  to  indicate  that  it  is  a  fairly  good 
forage  crop  for  cultivation  with  slight  irrigation  or  with  good  moisture-retaining  soils. 

Potato  experiments  in  1901,  B.  D.  IIalsted  {New  Jersey  Staf!.  Rpt.  1901,  j>p. 
388,  389). — In  connection  with  other  work  the  effect  on  the  yield  of  potatoes  by 
mulching  with  shavings  was  observed.  The  relative  numbers  fcjr  the  yield  were  360 
on  nudched  and  310  on  unmulched  soil,  and  the  relative  weights  of  the  crop  91  lbs. 
for  nudched  land  and  67.3  lbs.  for  unmulched  ground. 

Fertilizer  experiments  with  rape  {Deut.  Landw.  Fresse,  29  {1902),  No.  95,  pp. 
768,  769,  _/7.y.s.  4). — Rape  was  sown  on  sandy  soil  in  August  and  harvested  the  follow- 
ing .July.  The  normal  ai)plicationsof  the  various  fertilizing  sul)stances  used  per  hec- 
tare were  as  follows:  120  kg.  of  nitrate  of  soda,  200  kg.  of  Thomas  slag,  75  kg.  of  40 
per  cent  potash  salt,  and  400  kg.  of  carbonate  of  lime.  Much  the  greater  gain  was 
obtained  from  double  these  amounts  of  the  different  substances  applied  together.  The 
nitrate  of  soda  was  applied  in  Septemlier,  March,  and  April,  one-third  of  the  total 
quantity  being  given  each  time. 

On  cane  sugar  and  the  process  of  its  manufacture  in  Java,  H.  C.  Prixsen- 
GEEKLUis  {Altrinchiim,  Eng.:  Office  of  "Sugar  Cane,"  1902,  2.  ed.  enl.,  pp.  106). 
■  Experiments  with  sugar  cane,  C.  F.  Eckart  {Hawaiian  \_Sugar  Planters'']  Sta. 
lijit.  1902,  pp.  3-24). — Culture  and  variety  tests  with  sugar  cane  are  reported.  Plant- 
ing tests  as  described  in  a  previous  report  (E.  S.  R.,  12,  p.  1033)  were  continued,  and 
tables  are  given  bearing  on  the  weights  of  the  cane,  quality  of  juice,  and  yields  of 
sugar  of  the  various  plats  at  the  close  of  the  experiment.  The  varieties  grown  in 
these  tests,  as  in  the  previous  ones,  were  Lahaina  and  Rose  Bandjoo.  The  different 
methods  of  planting,  as  determined  by  the  average  production  of  sugar  for  1900  and 
1902,  ranked  in  the  following  order:  (1)  One  eye  per  12  in.,  (2)  one  continuous  cane 
in  row,  (3)  one  eye  per  6  in.,  (4)  two  continuous  canes  in  row,  and  (5)  one  eye  per 
18  in. 

In  connection  with  the  report  on  the  variety  tests,  the  difference  in  plant-food 
re(|uirements  of  the  different  varieties  is  pointed  out.  Among  new  varieties  White 
Bauiboo  and  Demerara  No.  74  were  extremely  promising.  Otaheite  and  Salangore, 
2  Louisiana  varieties,  did  not  give  favorable  returns.  The  results  of  the  different 
varieties  for  1900  are  given  in  the  abstract  of  the  report  for  that  year,  and  the  results 
from  the  ratoons  of  11  of  these  varieties  harvested  in  1902  are  shown  in  the  following 
table: 

Resxd.ts  from  the  ratoon  crop  of  different  varieties  of  sugar  cane. 


Varieties. 


Cane  per 
acre. 


Pounds. 

Lahaina :  108, 029 

Yellow  Caledonia '  130, 970 

Vol  1(  iw  Bamboo I  148, 394 

Fiji  Purple I  112,384 

BiK  Ribbon <  133, 294 

Stri]HMl  Sinijapore ,  153,531 

Louisiana  I'urple '  130,680 

Louisiana  Striped ;  149,  bb6 

Louisiana  Tibboo  ISIird  . . '  187, 018 

Demerara  No.  95 i  163, 005 

Demerara  No.  117 1  171,336 


Cane  juice. 


Density. 


19.98 
18.38 
16.11 
18. 22 
18. 38 
19.45 
18. 45 
19. 18 
18. 03 
19. 52 
18.57 


Sugar 
content. 


Purity 
coeffi- 
cient. 


Per  ccvt. 
18.40 
15.50 
14.10 
16.10 
15.50 
17.80 
16.80 
17.50 
15.90 
17.50 
16.20 


92.09 
84. 32 
87. 52 
88.36 
84.33 
91. 52 
91.05 
91.24 
88.19 
87.60 
87.23 


Sugar  per 
acre. 


Pounds. 
17, 706 
17, 930 
18, 238 
16, 228 
18, 275 
24,350 
19, 759 
23, 585 
27, 061 
25, 184 
24,946 


Available 

sugar 
per  acre. 


Pounds. 
15, 393 
15, 071 
15, 478 
13, 845 
15,230 
21,104 
17,089 
20, 419 
23, 064 
21,396 
21,283 


Cane  per  ton  of 
available  sugar. 


Plant   I 

cane, 

1900. 


Tons. 
7.7 

10.1 
9.0 
9.8 

11.1 
7.8 
8.9 
8.3 
8.5 
7.6 

10.2 


Ratoons, 
1902. 


7.0 
8.6 
9.6 
8.1 
8.7 
7.2 
7.6 
7.3 
8.5 
7.6 
8.0 
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The  coinpositioii  of  the  cane  and  of  the  different  parts  of  the  plant,  the  mineral 
matter  an<l  nitrogen  taken  out  of  the  soil,  and  the  quantities  of  nitrogen,  pliosphoric 
acid,  potash,  and  lime  used  per  ton  of  sugar  grown  aregivenin  tables  for  each  variety. 

Chlorids  in  tobacco,  W.  H.  Pegram  {Ahs.  -in  Science,  v.  ser.,  17  {1903),  No.  4IS, 
p  ^^^v).— The  Avork  set  forth  in  this  paper  was  designed  and  is  being  prosecuted  for 
the  purpose  of  ascertaining  whether  there  is  a  relation  between  the  chlorids  in 
tobac:co  and  the  chlorids  in  the  fertilizer  used  in  its  production;  also  whether  a  high 
percentage  of  chlorids  (as  calcium  and  magnesium  chlorids)  affects  the  hygroscopic 
property  of  tobacco,  giving  abnormal  and  damaging  results  at  certain  stages  of  its 
])rei)aration  and  manufacture.  The  data  are  insufficient  as  yet  to  justify  a  valid 
coiichision. 

Experiments  with  wheat  at  Grignon  in  1902,  P.  P.  Deherain  and  C.  Dupont 
{Semaine  Agr.,  H^  {190-£),  No.  1121,  p.  35.5). — Of  5  different  varieties  Japhet  produced 
the  largest  yield  of  grain,  50.1  quintals  per  hectare,  followed  l)y  Massy  with  a  yield 
of  43.1  quintals.  The  latter  variety  i)roduced  the  largest  yield  of  straw,  97.6  quintals 
per  hectare.  The  yields  of  all  varieties,  owing  to  favorable  moisture  conditions,  were 
quite  large.  The  fertilizers  were  ajiplied  broadcast  and  in  drills  and  tlie  results  were 
slightly  in  favor  of  the  drill  api)lication. 


HORTICULTURE. 

Report  of  the  assistant  in  horticulture,  A.  T.  .Jordan  {Neiv  leneij  Slaf!.  Rpt. 
1901,  pp.  215-268). — The  author  gives  the  results  of  another  year's  experiments  to 
determine  the  effect  of  irrigation  and  the  relative  effects  of  fertilizers  with  and  with- 
out irrigation  upon  the  early  and  total  yields  of  asparagus,  blackberries,  raspberries, 
strawberries,  currants,  and  gooseberries.  A  similar  report  was  given  in  1900  (E.  S.  R., 
13,  p.  738).  A  further  study  of  the  value  of  an  additional  amount  of  200  lbs.  of 
nitrate  of  soda  for  some  of  these  crops  has  been  made  and  variety  and  fertilizer  tests 
conducted  with  plums,  cherries,  dwarf  and  standard  pears,  and  peaches.  Tests  of 
some  newer  varieties  of  bush  fruits  and  of  subirrigation  experiments  with  them  are 
also  recorded,  together  with  tests  of  a  number  of  varieties  of  vegetables,  of  large  v. 
small  tomato  seed,  and  of  early  and  late  starting  for  tomatoes.  A  table  showing  the 
daily  and  monthly  precipitations  for  the  year  is  included. 

In  the  experiments  with  asparagus  Palmetto  yielded  33  lbs.  more  of  early  stalks 
antl  1,512.7  lbs.  more  of  total  cut  than  any  of  5  other  varieties  tested.  The  early 
yield  was  largest  in  every  instance  on  the  unirrigated  plats,  while  in  3  out  of  4  cases 
the  total  yield  was  largest  on  the  irrigated  plats.  The  total  results  of  4  years,  during 
which  the  experiments  have  been  under  way,  show  a  greater  cut  of  early  asparagus 
from  the  unirrigated  plats  than  from  the  duplicate  irrigated  ])lats.  The  total  cut, 
however,  has  been  slightly  larger  from  the  irrigated  j^lats.  The  advantage  shown  in 
the  earlier  years  of  the  experiment  from  setting  large  selected  crowns  of  asi)aragus  has 
now  entirely  disappeared.  The  yields  obtained  by  applying  barnyard  manure  at  the 
rate  of  20  tons  per  acre  have  been  greater  than  from  the  use  of  500  lbs.  of  complete 
commercial  fertilizers  applied  in  the  spring,  or  from  300  lbs.  of  bone  and  potash 
applied  in  the  fall  with  500  lbs.  of  complete  commercial  fertilizers  applied  in  the 
spring,  or  from  these  same  commercial  fertilizers  plus  200  lbs.  additional  of  nitrate 
of  soda  applied  at  the  time  of  cutting. 

With  blackberries  the  early  yield  during  the  4  years  of  the  experiment  has  aver- 
aged 22  per  cent  better  on  the  irrigated  than  on  the  unirrigated  plats,  and  the  total 
yield  13.3  per  cent  better.  The  effects  of  the  different  fertilizers  have  been  irregular. 
In  1901  Early  Harvest  gave  by  far  the  largest  early  yield  of  6  varieties  tested,  as  well 
as  the  largest  total  yield.  Eldorado  stood  a  close  second  as  to  total  yield,  but  pro- 
duced scarcely  a  third  as  large  early  yield  as  Early  Harvest. 
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The  yields  obtained  from  irrigated  plats  of  raspberries  for  4  years  have  been  luit 
little  larger  than  those  obtained  from  unirrigated  plats.  The  various  fertilizers  used 
have  given  conflicting  results,  but  are  ipiite  uniform  in  showing  no  advantage  from 
the  supplemental  amount  of  nitrate  of  soda  (200  11  )s.  per  acre).  Turner  was  the 
heaviest  yielding  red  raspberry  and  Souhegan  was  the  best  black  raspberry  tested 
in  1901. 

With  currants  irrigation  has  increased  the  yield  on  an  average  for  4  years  of  over 
15  per  cent.  The  yield  on  the  irrigated  plats  was  lowest  where  nitrate  of  soda  was 
used. 

Gooseberries  during  a  period  of  4  years  have  been  increased  a  little  over  7  per  cent 
in  yield  by  irrigation.  The  heaviest  yields  have  been  obtained  on  plats  fertilized 
with  stable  manure. 

In  the  test  with  strawberries  Bubach  gave  the  largest  early  yield  (1,441.9  qt. ),  with 
Glen  Mary  second  (1,325.5  qt. ).  In  the  total  yield  Glen  Mary  led  with  8,783.7  qt.,  fol- 
lowed by  Bubach  with  7,572.9  qt.  per  acre.  Of  the  early  sorts  P^xcelsior  was  most  pro- 
ductive in  1901,  with  Darling  second.  Sample  was  one  of  the  heaviest  yielding  late 
varieties.  In  1901  the  unirrigated  plats  led  in  yield  in  all  cases  except  early  yield  on  one 
plat.  During  4  years  irrigation  has  been  beneficial  in  slightly  increasing  the  early  yield 
only.  Unirrigated  plats  fertilized  with  complete  commercial  fertilizers  supplemented 
with  nitrate  of  soda  at  the  rate  of  200  lbs.  per  acre  have  produced  the  largest  early 
yield  and  the  largest  total  yield.  A  fertilizer  made  up  of  bone,  potash,  and  phos- 
phoric acid  has  given  the  largest  yield  under  irrigation.  Relative  to  the  culture  of 
strawberries  in  hills  r.  matted  rows,  it  is  stated  that  beyond  question  some  varieties 
are  better  adapted  to  hill  culture  than  others.  Nineteen  varieties  in  1901  gave 
greater  returns  from  hill  culture  than  from  matted  rows.  In  1900  but  11  varieties 
gave  increased  yields  in  hill  culture.  Some  of  the  most  productive  varieties  in  hills 
are  Margaret,  Ideal,  Bubach,  Glen  Mary,  Hall  Favorite,  and  Seafard. 

Experiments  with  plums,  pears,  peaches,  and  cherries  have  not  yet  been  conducted 
long  enough  to  warrant  any  definite  conclusions.  The  yields  obtained  on  different 
plats  and  with  di'^erent  varieties  are  noted  as  a  matter  of  record.  In  a  test  of  the 
Stringfellow  method  of  setting  peaches,  as  compared  with  the  usual  method,  the 
Stringfellow  trees  taken  as  a  whole  have  given  yields  much  lower  than  those  set  in 
the  usual  way.  The  following  data  show  the  set  of  fruit  in  1901  on  peach  trees 
that  had  been  thinned  in  1900: 

Set  of  peaches  on  thinned  trees. 


Number  of  fruits 


Removert  in  thinning,  1900 

Piclved  ripe  in  1900 

Total  set,  1901 


The  table  indicates  the  largest  set  of  fruit  on  the  tree  that  had  l>een  most  severely 
thinned  the  preceding  year. 

Some  experiments  on  the  subirrigation  of  raspberries,*  currants,  and  gooseberries 
l)y  plowing  out  a  deep  furrow,  placing  tile  in  this  and  planting  the  fruit  over  the 
,tile,  have  been  conducted  now  for  4  years,  but  have  not  given  satisfactory  results. 
In  only  2  instances  have  the  subirrigated  plats  given  better  yields  than  the  controls. 
The  difficulties  of  keeping  the  line  of  tile  open  are  thought  to  be  too  great  to  render 
the  use  of  tile  for  subirrigation  of  these  fruits  practicable. 

In  the  test  of  garden  beans  Fillbasket  Wax  was  the  earliest  maturing  sort  grown 
and  Jones  Stringless  Wax  the  most  ])roductive.  In  comparisons  of  pole  and  dwarf 
Lima  beans  there  has  not  been  found  much  difference  in  earliness  of  maturing,  but 
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in  amount  of  early  fruit  and  total  yield  the  pole  sorts  were  consideraVjly  ahead. 
Alaska  was  one  of  the  best  early  smooth  peas  grown.  The  percentage  of  total  weight 
of  peas  that  are  e<lible  was  determined  for  29  varieties.  This  varied  from  33  per  cent 
in  Ameer  to  57  per  cent  in  Admiral.  Next  to  Admiral  the  varieties  giving  the  largest 
percentage  of  edible  peas  were  Quality,  Nott  New  Perfection,  Surprise,  I'reminm 
Gem,  and  Heroine. 

With  tomatoes,  Hulsart  Selection  was  the  earliest  maturing  variety  in  1901.  Best 
of  All  showed  the  smallest  percentage  of  culls  and  stood  third  in  lowest  percentage 
of  rotten  fruit.  Over  f  of  the  total  yield  of  Early  Dwarf  Prolific  graded  as  culls  and 
53.4  per  cent  of  Early  Bird  was  culls.  A  test  was  made  of  large  v.  small  tomato 
seed.  Fifty  of  the  largest  and  50  of  the  smallest  well-formed  seed  of  Beauty  were 
selected  and  planted  in  pots  in  the  forcing  house  each  spring  for  3  seasons.  The 
average  weight  of  early  tomatoes  from  the  large  seed  for  3  seasons  has  been  7  lbs.  15 
oz.,  and  from  small  seed  5  lbs.  7  oz.  The  total  weight  from  large  seed  has  been  29 
Iba.  15  oz.,  and  from  small  seed  29  lbs.  8  oz.  The  average  size  of  the  fruit  has  been 
4.8  oz.  for  the  large  seed  and  4.9  oz.  for  the  small  seed.  The  weight  of  the  culls  has 
been  about  the  same  in  both  cases,  while  the  weight  of  the  rotten  fruit  in  the  case  of 
the  large  seed  was  2  lbs.  12  oz.,  and  from  the  small  seed  1  lb.  13  oz.  The  weight  of 
the  50  large  seeds  when  planted  was  0.176  gm.  and  of  the  small  seed  0.071  gm.  In 
another  experiment  tomatoes  were  started  February  1  to  15,  March  1  to  15,  and  April 
1,  and  handled  all  the  way  from  5  times  in  the  case  of  those  planted  February  1  to 
twice  with  those  jtlanted  April  1.  The  best  yields  were  obtained  from  those  started 
Fel)ruary  15  and  the  next  best  from  those  started  March  1.  These  results  indicate, 
in  the  opinion  of  the  author,  that  the  latter  half  of  February  is  the  best  time  to  start 
tomato  seed.     Thus  started  they  require  handling  3  or  4  times. 

Experiments  in  crossing-  plants,  B.  D.  Halsted  {New  Jersey  Stas.  Rpt.  1901, 
pp.  389-411,  pis.  S). — In  continuation  of  previous  work  (E.  S.  R.,  13,  p.  743),  plants 
were  grown  during  the  year  from  seed  obtained  in  crossing  Lima  beans,  tomatoes, 
cucumbers,  eggplants,  sweet  corn,  and  salsify.  The  characteristics  of  the  plants 
obtained,  yields  secured,  etc.,  are  recorded  in  considerable  detail. 

Beans  (pj).  389-392). — In  the  case  of  beans  the  Henderson  and  Burpee  types  of 
dwarf  Limas  were  crossed  in  1900  and  the  seed  obtained  from  these  crosses  planted 
in  1901.  Of  the  hundreds  of  plants  grown,  all  remained  true  to  the  dwarf  type  except 
7  plants,  which  developed  into  vigorous  climbing  pole  beans.  The  quality  of  the 
crossed  beans  compared  favorably  with  the  Burpee  variety  and  was  superior  to  that 
of  the  Henderson.  The  beans  were  not  quite  as  large  as  those  of  the  Burpee  variety. 
The  average  yield  was  27  pods  per  plant,  five-sixths  of  which  matured.  This  yield 
was  about  4  times  greater  than  that  of  the  parent  plants.  In  earliness  the  hybrid 
beans  were  ahead  of  the  Henderson.  Other  experiments  with  wax  beans  indicate 
that  this  crop  can  be  successfully  grown  continuously  on  the  same  ground  under  good 
cultivation  for  at  least  8  years  with  2  crojjs  each  season. 

Tomatoes  (pp.  392-396). — The  crossing  of  yellow  and  red  varieties  of  tomatoes  in 
previous  years  resulted  in  producing  plants  of  remarka1)le  vigor.  One  of  these  plants 
produced  fruits  that  were  nearly  seedless.  When  the  seed  of  this  plant  was  grown 
in  1901  an  average  crop  of  fair-sized  fruits  having  a  small  percentage  of  seeds  was  pro- 
duced. When  Golden  Sunrise,  a  yellow  tomato,  and  Dwarf  Champion,  a  red  tomato, 
were  grown  alongside  of  each  other  the  fruitfulness  of  the  Golden  Sunrise  averaged 
91,  while  that  of  Dwarf  Champion  averaged  but  61 .  The  Dwarf  Champion  came . 
into  earlier  bearing  than  Golden  Sunrise,  and  if  green  fruits  be  excluded  from  the 
record  there  would  not  be  much  in  favor  of  the  Golden  Sunrise  variety.  The  toma- 
toes in  this  experiment  made  the  eighth  crop  grown  continuously  on  the  same  land. 
The  experiment  brings  out  the  fact  that  tomatoes  may  be  successfully  grown  on  the 
same  land  continuously  if  good  tilth,  spraying,  and  the  prompt  removal  of  diseased 
fruits  are  attended  to. 
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Cucumbers  (pp.  396-398). — The  third  generation  of  crossed  cucumbers  was  grown 
in  1901.  The  original  cross  was  White  Spine  npon  White  Pearl.  The  1901  crop  was 
not  uniform,  the  fruit  varying  exceedingly  in  color,  size,  and  forin.  One  of  the 
main  jiurposes  of  the  original  cross  was  to  remove  the  spines  from  the  fruit.  This 
was  accomplished  on  some  fruits,  while  others  were  remarkably  rough.  A  plate  is 
given  showing  17  fruits,  all  differing  from  one  another. 

E(j(jpl(mt  (pp.  398-400). — In  1900  the  New  York  Improved  Spineless  eggplant  was 
crossed  upon  Long  Purple.  Plants  obtained  from  the  seed  of  this  cross  were  grown 
in  1901.  They  were  remarkaljly  vigorous.  The  fruits  were  of  good  color,  form,  and 
size,  and  especially  well  suited  for  slicing.  The  quality  was  excellent.  The  fruits 
matured  nearly  a  month  earlier  than  the  New  York  Improved,  and  (3  weeks  in 
advance  of  Long  Purple.     This  cross  is  considered  very  promising. 

Sweet  corn  (pp.  400-408). — In  the  experiments  with  sweet  corn  the  pink,  white, 
and  black  grains  obtained  in  crossing  Egyptian,  a  white  variety,  with  Black  Mexican 
have  been  ])lanted.  The  resulting  ears  have  had  mixed  grains  in  every  instance, 
but  when  jiink  grains  were  planted  they  constituted  the  largest  percentage  of  the 
grain  on  the  resulting  ears;  likewise  black  grains  predominated  on  the  ears  when 
black  grains  were  planted,  and  white  grains  when  white  seed  were  planted.  It  was 
observed  in  these  experiments  that  the  largest  number  of  8-rowed  and  12-rowed  ears 
were  obtained  from  10-rowed  seed,  10-rowed  ears  from  8-rowed  seed,  and  ears  having 
more  than  10  rows  from  seed  having  from  12  to  14  rows.  Nothing  was  gained  by 
starting  corn  indoors  and  setting  it  in  the  field  when  the  plants  were  4  weeks  old. 
When  pollen  was  prevented  from  reaching  the  silks  of  the  ears  the  silks  grew  to  an 
unusually  large  size  and  remained  green  2  or  3  times  longer  than  the  normal  period. 
Good  ears  were  obtained  by  inbreeding,  but  the  corn  thus  treated  matured  much 
less  rapidly  than  corn  grown  in  an  open  field.  The  inbred  corn  reproduced  the 
peculiarities  of  the  stock. 

In  another  experiment  corn  was  l)red  with  the  object  of  increasing  its  jirolificness. 
Seven  ears  produced  on  3  stalks  were  taken  for  seed.  From  this  seed  144  stalks  were 
giown.  Of  these  44  bore  large  single  ears,  83  bore  2  marketable  ears  each,  and  17 
bore  3  or  more  ears  each.  It  is  stated  that  the  number  of  stalks  bearing  2  and  3  ears 
each  were  much  larger  in  this  plat  of  selected  corn  than  in  other  plats  of  corn  in 
which  the  seed  was  not  selected  with  regard  to  prolificness. 

Some  further  notes  are  given  upon  salsify  hybrids,  j^articularly  as  regards  the 
color  of  the  flowers  produced.  Nothing  definite  as  regards  the  edibleness  of  the 
roots  obtained  is  reported.  Other  crosses  mentioned  are  those  of  2  species  of 
^lartynia,  an  unsuccessful  cross  of  the  trumpet  creeper  upon  Martynia,  a  successful 
cross  of  the  ordinary  field  flax  ( Limtvi  usitat.issimum)  with  the  ornamental  species 
(L.  (jrandijlormn  f) . 

Plant  breeding  and  improvement  in  our  experiment  stations,  B.  D.  Hal- 
STED  {New  Jersey  Stas.  Rpt.  1901,  pp.  411-419). — A  brief  review  is  given  of  the  plant- 
breeding  work  conducted  at  each  of  the  experiment  stations  \\\)  to  the  present  time. 

Apparent  exceptions  to  the  Mendel  law  of  dissociation  in  hybrids,  C.  Cor- 
RjJNS  [Ber.  Deut.  But.  GeselL,  SO  {190-2),  No.  3,  pp.  159-172)  .—The  author  presents 
some  experimental  data  showing  that  Mendel's  law  does  not  appear  to  hold  lietween 
crosses  of  black  sugar  corn  {Zea  mays  coeruleodulcis)  and  pop  corn  [Z.  mays 
leucoceras). 

Experiments  with  salad  plants,  B.  D.  Halsted  (Neiv  Jersey  Stas.  Tipt.  1901, 
p.  419). — Swiss  chard  was  sown  May  13  and  again  July  28.  Both  lots  grew  well,  but 
the  early  chard  was  somewhat  affected  with  leaf  blight  while  that  sown  later  was 
nearly  free.  This  result  is  in  accord  with  that  of  earlier  work  of  the  station,  which 
indicates  that  the  blight  does  not  flourish  on  late-sown  chard.  Plants  of  Swiss 
chard  removed  to  the  greenhouse  in  the  autumn  furnished  leaf  stalks  through  the 
winter  and  were  again  planted  out  in  the  spring,  where  they  made  a  fine  early 
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"•rowtli.  New  Zealand  spinat'li  has  l)een  Huccessfully  transplanted  from  the  green- 
Ivnise  und  also  <rro\vn  from  seed.  The  plant  thrived  through  the  hottest  weather, 
producing  an  ahundance  of  leaves.  This  is  considered  an  excellent  salad  plant  and 
worthy  of  more  attention. 

Culture  of  veg'etables,  E.  YfNciE  {Ber.  K.  Lclir<ni>il.  Wt'ln,  Oh.^f  u.  Gartnibau, 
Gewenheiin,  1901,  pp.  86-91,  fig.  1). — Results  secured  in  the  culture  of  a  large  number 
of  vegetay>les  are  briefly  reported,  together  with  notes  on  the  wintering  of  vegetables. 

Experiments  on  tlie  use  of  commercial  fertilizers  for  market  g-ardening  in 
1901,  J.  Aeby  and  E.  Hegh  [Rev.  Gen.  A(jro7i.  [Louvain'],  11  {190'2),  No.  7-S,  pj). 
S42-S64). — The  experiments  here  reported  have  been  under  way  for  2  years.  The 
results  obtained  in  1900  have  been  previously  noted  (E.  S.  R.,  13,  p.  849).  The 
results  of  1901  are  in  entire  accord  with  those  of  the  preceding  year,  and  indicate 
that  for  market  garden  crops  the  niost  valuable  results  are  obtained  when  com- 
mercial fertilizers  are  employed  to  supplement  barnyard  manures. 

Experiments  in  onion  growing-  at  Dominica  (Agr.  Xews  [Barbados],  1  {1902), 
No.  14,  ]).  213) . — At  the  agricultural  school  at  Dominica,  in  the  West  Indies,  seedling 
onions  gave  a  larger  and  more  even  crop  than  sets.  The  latter,  however,  were  found 
easier  to  grow.  Teneriffe  seed  was  used.  The  first  sowings  of  the  seed  came  up 
well,  but  later  seedings  germinated  badly,  and  in  some  instances  scarcely  any  grew. 

Newway  to  transplant  [Pacific  Coast  Fruit  World,  14  {1902),  No.  11,  p.  15).— 
Desci-iption  of  a  new  method  of  moving  trees.  It  consists  essentially  of  a  steel  basket 
made  up  of  14  shovels  of  jij-in.  plow  steel.  These  are  hinged  to  a  steel  platform 
surrounding  the  tree.  The  shovels  are  driven  into  the  ground  around  the  tree  and 
the  whole  tree  lifted  by  screw  power. 

The  Russian  apple  and  its  outcome;  behavior  in  the  North-west,  A.  T. 
Erwin  {Pairal  Nnv  Yorker,  61  {1902),  No.  2752,  p.  717). — Notes  on  the  culture  of 
hardy  apples  in  the  Northwest.  Patten  Greening  is  stated  to  be  one  of  the  most 
satisfactory  varieties  thus  far  originated  for  the  Northwest. 

Cold  storage  of  apples,  F.  W.  Rane,  H.  H.  Lamson,  and  F.  W.  Morse  {Neiv 
Ildiiipsliire  Sta.  Bid.  9.3,  ]>p.  65-ii"S,  figs.  2). — The  authors  have  investigated  the  keep- 
ing qualities,  prices,  value  of  wrapping,  and  chemical  changes  of  apples  in  cold  stor- 
age, and  the  keeping  qualities  of  apples  when  taken  out  of  cold  storage. 

In  1899  apples  were  sent  to  Boston  November  20  to  l)e  put  in  cold  storage.  At 
monthly  intervals  thereafter  until  July  11,  2  barrels  of  the  fruit  were  examined  and 
the  number  of  firsts,  seconds,  and  thirds  counted.  No  extra  precautions  had  been 
taken  in  preparing  the  apples  and  they  -v\'ere  believed  to  fairly  represent  the  ordi- 
nary condition  of  fall-purchased  apples.  The  figures  given  indicate  that  apples  of 
this  sort  can  not  safely  be  allowed  to  remain  in  cold  storage  after  April,  since  they 
rapidly  decay  after  that  date.  Even  with  more  carefully  picked  and  assorted  apples 
the  experiments  of  the  following  season  showed  that  the  apples  were  at  their  best 
only  up  to  about  April  15.  The  prices  obtained  for  this  fruit  when  sold  on  commis- 
sion varied  from  $2.57  to  $3.10  per  barrel  net.  The  fall  market  prices  for  apples 
ranged  from  $1.25  to  $2.00  per  barrel.  Under  the  conditions  of  the  experiment  it 
paid  well  for  putting  them  in  cold  storage. 

A  table  is  given  showing  the  range  of  prices  for  apples  for  each  of  the  months  from 
November  1  to  May  1  for  the  years  1896  to  1900.  These  indicate  satisfactory  profits 
from  cold-storage  apples. 

Six  barrels  of  apples  were  sent  to  each  of  2  cold-storage  systems  in  Boston  to  test 
the  relative  merits  of  cold  air  and  brine  in  apple  storage.  The  apples  in  each  case 
were  examined  at  different  periods  from  February  5  to  July  11.  Up  to  April  the 
figures  given  do  not  show  much  difference  in  the  keeping  quality  of  the  apples  under 
the  2  different  systems  of  storage,  but  after  that  date  there  was  a  slightly  greater  loss 
under  the  brine  system. 
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In  an  examination  of  tlic  apples  in  the  different  parts  of  the  l)arrel  to  determine 
where  the  greatest  amount  of  decay  occtirred,  33J  ])er  cent  of  the  decayed  fruit  was 
fomid  within  6  in.  of  the  headed  end. 

In  order  to  test  the  general  impression  that  fruit  does  not  keep  well  when  taken 
out  of  cold  storage,  150  apples  were  taken  out  of  cold  storage  each  month  from  Feb- 
ruary to  May  and  placed  in  3  trays  of  50  each.  Two  trays  were  placed  in  green- 
houses having  temperatures  of  approximately  70  and  55°  F.,  respectively.  The  third 
was  placed  in  a  cool  cellar  having  an  approximate  temperature  of  40°.  The  apples 
did  not  touch  each  other  in  the  trays  and  were  not  covered.  These  apples  were 
observed  and  a  record  kei)t  of  their  condition.  The  average  time  it  took  for  all  the 
fruit  to  become  spotted  under  the  3  temperatures  given  was  about  as  follows:  Warm 
temperature,  13  days;  medium,  32  days;  cellar  temperature,  40  days.  The  following 
conclusions  are  drawn  from  this  experiment: 

"The  length  of  time  that  apples  keep  when  taken  out  of  cold  storage  is  in  direct 
proportion  to  the  height  of  the  temperature  they  are  snl)jected  to.  Cold-storage 
apples  taken  out  during  the  spring  months,  if  kept  in  a  relatively  cool  place,  will 
keep  much  longer  than  if  allowed  exposure  to  the  ordinary  temperatures.  Cold 
storage  simply  retards  decay,  and  when  the  fruit  is  taken  out  at  a  time  when  condi- 
tions are  so  much  more  favorable  for  decay,  the  fruit  decomposes  faster  than  in  the 
fall  or  winter  when  the  temperature  is  low." 

Part  of  the  data  given  on  the  influence  of  cold-storage  in  the  decay  of  apples  and 
on  the  effect  of  wrapping  apples  in  paper  has  been  previously  reported  (E.  S.  R.,  13, 
p.  352).  Further  work  along  the  .same  line  was  carried  out  by  packing  Baldwin 
apples  in  bushel  boxes  and  placing  them  in  cold  storage  in  Boston.  Four  control 
boxes  were  placed  in  the  station  cold  storage,  the  average  temj^erature  of  which  was 
40-45°  from  November  1  to  the  middle  of  Aj^ril,  45-50°  from  the  middle  of  April  to 
the  middle  of  May,  and  50-65°  from  the  middle  of  May  until  July  1.  The  average 
temperature  of  the  apples  in  the  Boston  cold-storage  system  was  34°.  When  the 
apples  were  examined  January  2,  those  in  the  Boston  storage  were  still  i:)erfect,  while 
4  per  cent  of  the  station  stored  apples  showed  decay.  Examinations  in  March  and 
April  showed  over  35  per  cent  more  sound  apples  in  the  Boston  cold  storage,  and  the 
June  examination  showed  69  per  cent  more  sound  apples  than  in  the  station  cold 
storage.  As  regards  wrapping  apples,  it  was  found  that  the  wrapped  apples  kept 
considerably  better  than  the  unwrapped,  particularly  during  the  latter  months  of 
storage;  l)ut  little  difference  was  noticed  until  March  1. 

Tables  of  analyses  are  given  showing  the  variation  in  composition  with  reference 
to  invert  and  total  sugar  and  acid  in  apples  for  several  months  after  picking,  during 
each  of  the  years  1898  to  1901.  The  differences  in  composition  between  hand-picked 
apples  and  windfalls  are  also  shown.  From  these  data  it  is  shown  that  "chemical 
changes  take  place  within  the  apple  which  are  independent  of  decay,  and  result  in 
the  over-ripe  condition  recognized  by  'mealy'  pulp  and  lack  of  flavor.  Low  tem- 
peratures hinder  the  chemical  changes,  while  high  temjieratures  hasten  them. 
Apples  intended  for  cold  storage  should  l^e  carefully  handled  and  placed  in  the 
storehouse  as  soon  jis  possi))le  after  ])icking." 

Experiments  in  preserving-  winter  fruits  in  peat,  E.  Yunge  ( Ber.  K.  Lehransi. 
Wehi,  Obst  u.  Gartenbav,  GeinenJieim,  1901,  p.  75). — Various  sorts  of  apples  were 
packed  in  peat  direct.  The  peat  had  been  sifted  and  was  jjcrfectly  dry.  The  fruit 
thus  treated  kept  in  good  condition,  while  that  stored  in  the  usual  manner  spoiled. 
When  the  fruits  packed  in  the  peat  were  rusty  they  acquired  a  disagreeable  taste, 
while  those  with  smoother  skins  were  normal.  It  is  recommended,  therefore,  that 
rusty  fruits  be  first  wrapped  in  pajter  before  packing  in  peat.  It  is  further  recom- 
mended that  fruit  taken  out  of  the  j^eat  be  used  up  as  rapidly  as  possible  and  that  no 
more  Ije  taken  out  than  can  ])e  used  at  once. 
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The  culture  and  manufacture  of  tea  in  British  India  and  Ceylon,  with  ref- 
erence to  its  value  for  the  tea  culture  of  the  Dutch  Colonies,  A.  Schulte 
(Beihrfle  Tropnipjhmzer,  -2  {1901),  No.  2,  pp.  117,  fig.  1,  (?;//«.'*.  5).— The  author  visited 
British  India  and  Ce.vl(,n,  and  made  a  careful  study  of  tea  culture  in  those  countries. 
The  report  inchides  a  discussion  of  the  history  of  tea  culture;  also  a  discussion  of  the 
botany,  climate,  soils,  planting,  cultivation,  harvesting,  and  manufacture  of  tea. 

Exanunation  of  wilted  tea  leaves  for  astringent  matter  showed  12  per  cent  in  the 
l)ud  and  first  leaf,  8J  in  the  second  and  thiid  leaves,  5  in  the  fourth  and  fifth  leaves, 
and  3i  in  the  old  leaves.  Examination  of  the  fresh  leaves  as  picked  for  manufacture 
in  2  different  factories  showed  10^  and  11  per  cent,  respectively,  of  astringent 
material.  The  same  leaves  after  rolling  contained  16  and  17  per  cent,  and  the  fin- 
ished tea  7  and  12  per  cent,  respectively.  These  figures  indicate  that  the  percentage 
of  astringent  material  in  the  tea  was  considerably  increased  by  rolling  but  decreased 
by  subsequent  oxidation. 

Three  varieties  of  tea  grown  at  an  elevation  of  450  meters  showed  an  average  astrin- 
gent content  of  8|  per  cent;  grown  at  an  elevation  of  2,000  meters  the  astringent  con- 
tent averaged  11^  per  cent.  While  a  better  quality  of  tea  is  thus  produced  in  the 
higher  altitudes,  a  greater  quantity  is  produced  on  the  same  area  on  the  lower  lands. 

Further  experiments  were  made  to  determine  whether  the  change  in  color  from 
green  to  yellowish  brown,  the  development  of  the  aroma,  and  the  decrease  of  astrin- 
gent matter  with  the  accompanying  decrease  of  bitter  content  were  due  to  the  work 
of  micro-organisms  or  to  oxidation.  The  leaves  were  fovmd  to  acquire  the  desired 
yellowish-brown  color  at  a  temperature  of  35  to  40°  C.  The  acid  content  of  the 
leaves  increased  considerably  during  the  rolling  process,  but  decreased  again  during 
the  oxidation  process.  Several  different  samples  of  tea  leaves  were  sprayed  with 
different  strength  solutions  of  acetic  acid  before  rolling,  for  the  purpose  of  |)revent- 
ing  the  development  of  fermentation  bacteria.  The  presence  of  the  acid  in  the  leaves 
was  found  to  delay  oxidation,  but  not  to  prevent  it.  Further  study  is  necessary 
before  definite  conclusions  can  be  stated  regarding  the  chemical  changes  which  take 
place  in  the  tea  during  fermentation. 

The  book  of  the  strawberry,  E.  Beckett  {London  and  Neiv  Yorl':  John  Lane, 
1902,  iq).  83,  pis.  4,  fi'J-'^-  7). — This  is  the  ninth  of  the  series  of  Handbooks  of  Prac- 
tical Gardening,  edited  by  H.  Eoberts.  Besides  a  very  satisfactory  presentation  of 
cultural  methods  for  strawberries,  it  includes  directions  fur  the  culture  of  raspberries 
and  blackberries,  including  the  Loganberry.  While  some  of  the  methods  of  P^nglish 
strawberry  culture  differ  considerably  from  American  methods,  the  work  neverthe- 
less contains  many  suggestions  regarding  propagation,  culture,  forcing,  etc.,  which 
will  be  found  useful  to  American  strawberry  growers. 

Self  and  cross  pollination,  R.  Goethe  {Ber.  K.  Lehransf.  Wein,  Obst  ?(.  Gar- 
tenbau,  Gelsenheim,  1901,  pp.  62-64,  fig-  !)■ — Further  work  is  reported  on  the  number 
and  color  of  seeds  obtained  in  crossing  certain  varieties  of  pears  and  apples.  The 
shape  of  the  seed  is  illustrated  in  some  instances.  The  work  is  in  continuation  of 
that  reported  last  year  (E.  S.  R.,  13,  p.  746). 

Study  of  grape  seeds,  A.  Bonnet  {Ann.  Ecole  Nat.  Agr.  MonlpelUcr,  u.  ser.,  2 
{1902),  No.  3,  pp.  73-134,  ph.  3,  figs.  3). — A  comprehensive  study  of  the  seeds  of 
grapes  with  reference  to  the  identification  of  the  variotis  species,  hybrids,  and 
varieties  of  both  American  and  European  grapes.  Good  illustrations  are  given  of 
the  .seeds  of  nearly  all  of  the  varieties  described. 

Report  of  the  viticultural  station  at  Eibingen,  R.  Goethe  et  al.  {Ber.  K. 
Lehransf..  Wein,  Obst  u.  Gartenhau,  Gelsenheim,  1901,  pp.  26-56,  jds.  2,  figs.  5).— This 
report  covers  work  in  grafting  grapes,  rooting  grape  cuttings,  and  growing  both  in 
the  nursery.  The  percentages  of  plants  that  grew,  using  various  species  of  grapes  as 
stocks,  are  tabulated.  Other  matters  reported  upon  are  the  yield  and  (juality  of 
grapes  obtained  in  the  station  vineyard,  forms  of  pure  species  of  Vitis  and  various 
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hybrids,  i-nlture  of  new  hyl)ri(ls,  preliminary  notes  on  tlie  ripening  of  1-year-old 
wood,  and  the  injurious  effects  of  pruning  on  the  growth  of  the  tree  trunk.  The 
average  thickness  of  the  trunks  of  a  large  number  of  trees  pruned  in  the  pyramidal 
form  was  8.4  cm. ;  jiruned  only  by  removing  dead  and  crossed  branches,  9.7  cm.  The 
following  year  the  pruned  trees  attained  a  diameter  of  9.5  cm.  and  the  unpruned 
trees  11.7  cm.  Contrary  to  the  usual  belief  that  regular  pruning  serves  to  make 
stockier  trees,  these  experiments  indicate  that  strong  pruning  jjrevents  the  rapid 
growth  of  the  stem  rather  than  furthers  it. 

The  carob  tree,  A.  Guyaijer  {Bui.  Dir.  Ayr.  d  Com.  [7'»»/.s],  7  [190^^),  No.  25,- 
pp.  430-453). — Detailed  account  of  the  nature,  culture,  composition,  and  uses  of  the 
carob  tree  and  its  products  is  given,  its  varieties  are  described,  and  the  production 
in  different  countries  noted.  The  fruit  of  the  carob  tree  is  used  primarily  as  a  stock 
food,  but  sometimes  for  human  consumption.  A  sherbet  is  made  from  it  by  the  Turks, 
and  it  is  also  used  in  some  European  countries  as  an  adulterant  of  coffee. 

English,  pleasure  gardens,  Rose  8.  Nichols  {Neir  York:  The  MacrnUlan  Co.,  1002, 
jip.  XXJY  \-S24,  2>ls.  '>'^,,ti{/x.  1S5,  plans  10). — Popular  descriptions  of  classic,  monas- 
tic, mediaeval,  Tudor,  Elizabetlian,  Stuart,  Italian,  eighteenth  century,  and  modern 
gardens  and  groiuids.  A  bibliography  of  the  works  of  170  different  authors  treating 
of  the  various  kinds  of  gardens  noted  above  is  included. 

The  book  of  climbing  plants,  S.  Arnott  {London  and  Nen>  York:  John  Lane,  1902, 
pp.  XLY-{-124,  pis.  6). — An  P^nglish  book  on  climbing  plants,  in  which  the  charac- 
teristics, culture,  and  value  of  the  various  annual,  hardy  deciduous,  hardy  herl>ace- 
ous,  and  hardy  evergreen  climbers,  hardy  wall  shruljs,  climbers  for  growing  under 
glass,  roses,  and  clematis  are  popularly  discussed.  The  book  is  the  tenth  in  the 
series  of  Handbooks  of  Practical  Gardening,  edited  by  H.  Roberts. 

The  book  of  old-fashioned  flowers,  H.  Roberts  {London  and  Ncvj  York:  John 
fjnic,  19')1,  pp.  Ill,  ph.  9). — A  popular  account  is  given  of  the  old-fashioned  hardy 
Mowers  grown  in  the  cottage  gardens  of  England.  The  garden  is  described  with  ref- 
erence to  the  flowers  growing  in  it  during  each  of  the  4  seasons  of  the  year.  In  the 
latter  part  of  the  book  brief  chapters  on  soils,  manures,  seed  sowing,  etc.,  are  given. 
The  book  is  the  fourth  in  this  series  of  Handbooks  of  Practical  Gardening. 

A  plea  for  hardy  plants,  J.  W.  Elliott  {New  York:  Doubleday,  Page  &  Co., 
1902,  pp.  76,  figs.  52). — "This  book  has  not  been  written  to  teach  the  art  of  land- 
scape gardening,  but  the  need  of  it."  It  is  believed  that  $1  intelligently  si)ent  on 
the  grounds  about  the  house  will  afford  more  l)eauty  than  $10  spent  in  the  house. 
Detailed  plans  are  given  for  flower  gardens  and  for  laying  out  city  and  sul)urV)an  lots 
of  various  sizes.  The  art  in  gardening  and  the  beauty  in  hardy  plants  are  l)rought 
out  in  the  numerous  illustrations,  which  constitute  one  of  the  chief  features  of  the 
book. 

Collection  of  Haarlem  flowers  {Florilegium  Harlernen.se.  Haarlem:  JJe  Erven 
Looxjes,  1901,  ph.  60,  descriptive  te.cl) . — This  work  is  published  under  the  auspices  of 
the  council  of  the  Algemeene  Vereeniging  voor  Bloeml)ollencultuur  of  Haarlem.  It 
includes  descriptions  and  life-sized  colored  illustrations  of  the  bulbous  and  tuberous 
rooted  plants  of  the  Haarlem  export  trade.  The  book  is  published  in  1  volume  in 
the  4  languages,  Dutch,  English,  French,  and  German. 

A  new  hybrid  poppy,  F.  Cayeux  {Rev.  Hort.  \^Paris'\,  74  {1902),  No.  2,  pp.  525- 
528,  figs.  3;  ahs.  in  Arner.  Gard.,  23  {1902) ,  No.  415,  p.  783,  figs.  3). — A  prolific,  many- 
branched,  yellow-flowered  poppy  {Papaver  pilosum)  was  crossed  on  P.  bracteatum,  a 
poppy  bearing  large  single  red  flowers,  for  the  purpose  of  increasing  the  flowering 
capacity  of  the  latter.  When  P.  pilosum  was  used  as  a  mother  plant  no  seed  was 
obtained,  but  when  P.  hracteatwn  was  used  as  a  mother  plant  a  few  seed  were  found. 
Out  of  a  dozen  plants  grown  from  this  seed,  3  i^lants  with  pale  orange-red  flowers, 
and  intennediate  in  form  between  the  two  parents,  have  l)een  found  and  given  the 
name  P.  piloso  by  bracteatum.     The  jiarents  and  hybrid  are  illustrated.     Three  other 
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iilants  o1:itained  had  a  much  more  dwarfed  form  and  resembled  neither  parent.  The 
avthor's  experience  with  hyl)rid  poppies  is  stated  to  differ  from  that  of  Gordon  in 
that  the  individual  plants  of  the  first  generation  of  hybrids  differed  widely  from  each 
other  instead  of  l)eing  fairly  uniform,  as  has  been  the  ease  in  Gordon's  work. 

Experiments  with  phloxes  and  their  allies,  B.  D.  Halsted  {New  Jersey  Stas. 
Rpi.  1901,  i^p.  4^^-424).— Lists  are  given  of  phloxes,  cobpeas,  gilias,  and  polemoniums 
grown.  1 1  was  noticed  that  the  phlox  plants  as  they  grew  older  contained  many  green 
forms.  These  plants  had  flower  clusters  with  the  bracts  much  prolonged  and  oval- 
shaped.  The  corollas  were  -with  long  tubes  and  the  lobes  not  fully  expanded,  giving 
a  half  open  appearance  to  the  bloom. 

Experiments  with  ornamental  plants,  B.  D.  Halsted  {New  Jersey  Stas.  Rpt. 
1901,  pp.  4^1,422). — Notes  are  given  on  the  following  plants  grown  at  the  station: 
Chrysanthemums,  peonies,  Japanese  redbud,  hibiscus,  cannas,  nasturtiums,  mignon- 
ette, petunias,  and  verbenas.  A  hardy  type  of  chrysanthemum  which  has  been 
growri  at  the  station  for  several  seasons  was  this  year  attacked  for  the  first  tinie  by  a 
rust.  Japanese  redbud  has  proved  too  tender  for  the  cold  winters  and  hot  summers 
prevalent  in  New  Jersey. 

Experiments  with  lawn  grasses,  B.  D.  Halsted  {Ne^v  Jersey  Stas.  Rpt.  1901, 
p_  ^j/).— Nine  plats  of  lawn  grass  were  seeded  at  the  station  in  1896.  A  record  is 
given  of  the  percentages  of  the  different  grasses  for  each  of  the  years  up  to  1901  for 
each  plat.  The  highest  percentages  of  the  original  grasses  sown  are  found  in  the 
Rhode  Island  bent  grass,  Kentucky  blue  grass,  and  wood  meadow  grass  {Poa  nemo- 
ralis)  plats. 

FORESTRY. 

The  Western  hemlock,  E.  T.  Allen  (  U.  S.  Dept.  Ayr.,  Bureau  of  Forestry  Bid. 
33,  pp.  53,  pis.  13). — An  attempt  is  made  to  remove  the  prejudice  which  has  hitherto 
existed  toward  the  Western  hemlock  {Tsitga  heterophylla)  by  pointing  out  its  uses, 
economic  value,  and  conditions  under  which  it  may  be  grown,  lumbered,  and  manu- 
factured. This  timber  has  suffered  severely  on  account  of  the  poor  reputation  given 
to  its  eastern  relative.  The  wood  of  the  Western  hendock  is  far  superior  to  that  of 
the  eastern  tree  and  is  suitable  for  all  uses  in  ordinary  l)uilding,  for  paper  pulp,  for 
wooden  ware,  and  particularly  adapted  to  indoor  finishing.  The  bark,  which  is 
abundantly  produced,  contains  half  as  much  again  of  tannin  as  that  of  the  eastern 
tree.     Under  favorable  conditions  it  reproduces  abundantly  and  grows  very  rapidly. 

The  Western  hemlock  is  found  from  Alaska  to  California,  and  in  the  northern 
portion  of  its  range  as  far  east  as  Montana.  It  seldom  occurs  as  pure  forest,  but  is 
usually  associated  as  a  mixture  with  red  fir,  spruce,  cedar,  and  in  northern  California 
with  redwood.  The  conditions  favorable  for  the  reproduction  of  hemlock  are  not 
those  which  are  advantageous  for  most  of  the  associated  species,  and  it  is  probable 
that  hemlock  will  reforest  cut-over  lands  when  red  fir  would  fail  to  establish  itself. 
This  tree  frecjuently  attains  a  diameter  of  8  ft.  and  a  height  of  250  ft.,  although  as  a 
rule  the  mature  trees  are  from  3  to  5  ft.  in  diameter.  It  is  very  tolerant  of  dense 
shade  and  germinates  and  grows  readily  under  conditions  which  its  associated  species 
would  not  tolerate. 

The  principal  enemies,  both  fungus  and  insect,  are  described,  after  which  the  value 
of  the  wood  for  various  uses,  its  durability,  defects,  etc.,  are  shown.  Tables  are  given 
showing  the  value  and  yield  of  first  and  second  growth  hemlock  in  a  number  of 
localities,  and  a  l)rief  statement  given  relative  to  the  value  of  the  bark  as  a  source  of 
tanning  material.  A  list  of  the  trees  of  Oregon  and  Washington,  which  are  asso- 
ciated with  the  Western  hemlock,  completes  the  bulletin. 

The  hardy  catalpa  in  commercial  plantations,  W.  L.  Hall  (  11.  S.  Dept.  Ayr., 
Bureau  of  Forestry  Bid.  .i7,  pp.  1-48,  pis.  ,?5).— Attention  is  called  to  the  value  of  the 
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hardy  i-atalpa  {Catalpa  sjx'ciosa),  and  4  coniniercial  plantations,  all  of  which  are  situ- 
ated in  Kansas,  are  described  at  considerable  length.  The  methods  of  planting, 
cultivation,  and  management  are  given,  the  soils  described,  and  the  rate  of  growth, 
products,  and  value  are  shown.  Among  the  more  important  notes  from  the  stand- 
point of  the  culture  of  this  tree,  it  is  shown  that  the  hardy  catalpa  reaches  its  best 
growth  only  iij  very  rich  soils.  In  poor,  sandy  soil  one  of  the  plantations  described 
has  given  no  return,  while  in  deep,  rich  loam  it  has  given  a  clear  annual  profit  of 
121.55  i)er  acre. 

When  grown  in  pure  forest  or  mixed  with  trees  no  taller  than  itself  the  catalpa 
should  ])e  protected  by  shelter  belts  of  taller  trees.  If  a  large  number  of  trees  are  to 
be  planted  it  will  be  found  cheaper  to  grow  them  from  seed  than  ))uy  them  from  a 
nursery.  The  trees  sliould  be  closely  planted,  4  by  4  ft.  probably  giving  the  best 
results,  and  thinned  and  pruned  as  required.  The  cutting  back  of  the  young  trees 
after  2  or  3  seasons'  growth,  and  the  training  up  of  a  single  sprout  from  the  stump, 
greatly  hastens  the  height  growth  and  prevents  side  branches  on  the  lower  part  of 
the  trunk.  When  the  first  growth  of  the  plantation  is  for  any  reason  bushy  and 
undesirable,  a  better  growth  can  be  secured  by  cutting  the  stand  clean  and  reproduc- 
ing it  l)y  sprouts.  The  best  growth,  of  catalpa  has  not  been  obtained  in  pure  planta- 
tions, but  so  far  in  the  Middle  West  only  the  osage  orange  and  Russian  mulberry 
have  been  found  adapted  to  planting  with  the  hardy  catalj^a.  A  high  percentage  of 
straight  limbless  poles  can  be  secured  only  with  the  most  careful  treatment.  The 
tree  has  a  tendency  toward  crookedness  and  branching,  which  requires  close  atten- 
tion to  correct. 

Eucalypts  cultivated  in  the  United.  States,  A.  J.  McClatchie  (  U.  S.  Dept. 
Agr.,  Bureau  of  Forednj  Bui.  85,  pj).  106,  pis.  91). — The  purpose  of  this  bulletin  is  to 
give  information  concerning  the  characteristics  of  a  number  of  species  of  Eucalyptus, 
their  climatic  requirements,  and  their  uses,  together  with  the  directions  and  sug- 
gestions as  to  their  propagation  and  culture.  Means  are  also  furnished  for  the 
identification  of  seedlings  and  mature  trees  so  that  specimens  growing  throughout 
the  Southwest  may  be  readily  identified.  At  the  present  time,  throughout  the 
southwestern  United  States  the  eucalyptus  trees  are  planted  more  extensively  than 
any  other  exotic  forest  tree.  Their  adaptability  for  shade,  windbreaks,  fuel,  timber, 
etc.,  makes  them  probably  more  valuable  tlian  any  other  forest  tree  planted  on  this 
continent.  In  the  bulletin  only  those  species  which  attain  a  diameter  of  over  1  ft. 
and  a  height  of  40  to  50  ft.  are  discussed,  and  only  those  species  which  have  fruited 
are  treated.  The  author  believes  that  when  the  merits  of  these  trees  are  more  fully 
understood,  they  will  be  planted  more  extensively  as  a  covering  to  the  treeless 
portion  of  the  semitroiiic  portion  of  the  United  States  and  will  serve  to  furnish  fuel, 
timlier,  and  many  other  useful  products. 

A  history  of  the  lumber  industry  in  the  State  of  New  York,  W.  F.  Fox  (  U. 
S.  Ih'jit.  ^Ujr.,  Burt'au  of  Fdrestrij  Bui.  34,  pp.  59,  ph.  19). — The  prinutive  forest  and 
its  composition  is  described,  after  which  the  development  of  the  lumber  industry  is 
traced.  The  first  sawmills  are  said  to  have  been  established  in  1623.  the  machinery 
for  which  was  brought  from  Holland.  The  early  methods  of  lumbering  are  described, 
after  which,  in  considerable  detail,  the  more  modern  methods  are  reviewed.  Notes 
are  given  on  the  volume  of  lumber  business,  the  profits  of  the  industry,  and  the 
lumber  markets  of  Xew  York. 

Report  of  the  superintendent  of  forests,  W.  F.  Fox  [New  York  State  Forest, 
Fi.'ili  and  Game  Com.  Bpt.  1900,  pp.  20-44,  97-155,  pis.  11,  figs.  3). — A  report  is  given 
on  the  forest  reserves  of  the  State  and  the  various  investigations  incidental  to  the 
care,  custody,  and  control  of  the  forest  lands  owned  by  the  State  in  the  Adirondack 
and  Catskill  regions.  The  forest  reserve  belonging  to  the  State  amounts  to  1,370,928 
acres,  embraced  in  more  than  5,000  separate  lots.  Under  the  present  law  the  sci- 
entific management  of  these  forests  is  not  properly  provided  for,  and  suggestions  are 
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given  for  the  modification  of  the  law.     In  connection  with  the  Bureau  of  Forestry 
of  til  is  Department  tlie  working  plans  have  been  made  for  a  number  of  tracts.     As  a 
'  portion  of  his  duties  the  State  forester  is  obliged  to  collect  statistics  on  the  forest 
products  of  the  State.     These  are  given  in  detailed  and  tabular  form. 

A  detailed  report  is  also  given  on  the  forest  fires  occurring  during  1900.  During 
that  season  more  than  14,000  acres  were  burned  over,  the  loss  of  timber  destroyed 
being  estimated  at  $12,400.     Other  losses  bring  the  total  up  to  about  $20,000. 

A  study  in  practical  reforesting,  J.  Y.  McClintock  {New  York  State  Forest, 
Fish  and  dame  Com.  Rpt.  1900,  pp.  87-96,  pis.  7).— In  connection  with  proposed  syl- 
vicultural  investigations  to  be  carried  on  by  the  State  forestry  department,  the  author 
visited  a  number  of  places  where  forest-tree  planting  has  been  midertaken  and  reports 
at  considera])le  length  on  the  plantation  made  in  the  Stephen  Girard  estate,  situated 
in  the  watershed  of  Lost  Creek,  in  Schuylkill  County,  Pennsylvania.  On  this  tract 
a  series  of  plantings  has  been  made,  beginning  with  1881.  About  1,200  acres  have 
been  planted,  the  principal  species  being  European  larch,  hardy  catalpa,  Scotch 
pine,  white  pine,  black  cherry,  and  Douglas  spruce.  In  all,  about  2-50,000  trees  have 
been  jilanted,  the  different  plantings  being  described  in  some  detail.  The  native 
species  of  trees  have  been  protected  and  the  estimated  income  derived  from  the 
entire  tract  is  a  little  in  excess  of  4  per  cent  upon  the  cost  of  the  industry. 

A  forest  working-  plan  for  township  40,  Hamilton  County,  New  York, 
R.  S.  lIos.MER  and  E.  S.  Bruce  {Ncir  York  Stale  Forest,  Fi.'^h  and  dame  Com.  Rpl. 
1900,  pp.  157-336,  pis.  11,  maps  4). — This  is  a  reprint  of  Bulletin  30  of  the  Bureau  of 
Forestry  of  this  Department  (E.  S.  R.,  13,  p.  458). 

Culture  experiments  with  foreign  trees  in  Austria,  A.  Cieslar  ( Ueher  Anbau- 
rersuclie  mil  fremdlundisclica  Ilolzartcn  in  Oesterreich.  Vienna:  Wilhelm  Frick,  1901, 
pp.  5.5). — Notes  are  given  on  the  distribution,  characteristics,  and  culture  relations 
of  a  large  number  of  exotic  species  of  trees,  most  of  which  are  of  American  origin. 
Among  those  described  are  the  following:  Douglas,  Sitka,  blue,  Engelmann's,  and 
white  spruce;  Port  Orford  cedar;  Pacific  arbor  vit;e;  juniper;  Japanese  larch ;  white. 
Bank's,  and  pitch  pine;  balsam  fir;  red,  bur,  and  pin  oak;  lilack  walnut;  butternut; 
Shagbark  and  bitternut  hickory;  sugar  and  silver  maple;  white  ash;  wild  black 
cherry;  and  paper  birch. 

The  woodman's  handbook,  I,  H.  S.  Graves  (  U.  S.  Dept.  Agr.,  Bureau  of  For- 
estry Bid.  36,  2)p-  US,  figs.  15,  map  i).— The  purpose  of  this  handbook  is  to  give  a 
collection  of  tables  and  rules  of  practical  use  to  lumbermen,  foresters,  and  others 
interested  in  the  measurement  of  wood  and  timber.  Only  such  information  is  given 
as  is  deemed  of  immediate  practical  value  to  American  woodsmen.  The  unit  of 
measure  most  commonly  used  in  this  country  is  the  board  foot,  and  tables  are  given 
based  upon  that  system  of  measurement.  Tables  are  given  for  the  measurement  of 
standing  trees,  the  volume  tables  for  such  species  as  have  been  worked  out  in  this 
country  being  included.  The  various  methods  of  estimating  standing  timlier  are 
described  and  the  essentials  for  a  forest  working  plan  are  outlined.  Special  instru- 
ments useful  to  the  woodsman  are  figured  and  their  uses  described. 

Methods  of  estimating  and  measuring  standing  timber,  A.  Knechtel  {New 
York  State  Forest,  Fish  and  Gamt  Com.  Rpt.  1900,  pp.  67-86,  pis.  4,  map  1). — About  a 
dozen  methods  for  the  estimation  of  the  amount  of  standing  timber  are  described, 
and  the  advantages  and  weaknesses  of  each  pointed  out. 

"Wood,  G.  S.  Boulger  {London:  Edward  Arnold,  1902,  pp.  369,  pds.  4,  figs.  66). — 
This  is  a  manual  of  the  natural  history  and  industrial  applications  of  the  timliers  of 
commerce.  After  describing  the  origin,  structure,  and  development  of  wood,  the 
author  gives  keys  for  the  recognition  and  classification  of  different  kinds  of  woods. 
The  various  defects  and  diseases  to  which  wood  is  subject  are  described  and  sugges- 
tions given  relating  to  the  selection,  seasoning,  storage,  and  durability  of  different 
kinds  of  timber.    The  various  sources  of  wood  supply  are  described  as  well  as  the 
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present  methods  for  testing  timber.  Tlie  sources,  characters,  and  uses  of  the  princi- 
pal woods  of  commerce  are  described,  about  750  different  kinds  being  enumerated. 
A  bibliographical  appendix  is  added  giving  the  most  important  sources  of  information. 
Forest  reserve  manual  (  f /.  *S'.  Dept.  Lit.,  Gen.  Land  Office,  Forest  Reserve  Man- 
ual, 190J,  pp.  97,  figs.  '2). — General  information  is  given  relative  to  the  object  of 
forest  reserves  and  their  utilization,  and  the  present  organization  for  the  protection 
and  control  of  the  forest  reserves  is  described.  The  duties  of  the  various  forest 
officers  are  defined  and  instructions  given  for  the  care  and  propagation  of  the  forest. 
The  various  forms  of  applications  and  permits  for  grazing,  timl)er  cutting,  irrigation 
structures,  etc.,  are  given,  and  the  penalties  for  violation  of  the  rules  are  stated. 
AVhile  containing  much  information  of  general  interest,  the  manual  is  intended 
prhnarily  for  the  guidance  of  forest  inspectors,  rangers,  and  other  officers. 
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The  germination  of  seed  as  affected  by  sunlight,  V.  Jodin  {Compt.  Rend. 
Acad.  Scl.  I'arls,  135  {190,.'),  Nu.  10,  pp.  44S,  444) -^^  series  of  experiments  was 
conducted  by  the  author,  in  which  seeds  were  placed  in  vessels  and  covered  with 
screens  of  different  colors.  Others  were  sealed  in  tubes  and  placed  in  similar  situa- 
tions. A  report  is  given  of  seeds  of  cress  which  were  placed  in  tul)es,  as  described 
above.  Under  the  conditions  of  the  experiments  all  the  seeds  which  had  not  been 
thoroughly  dried  lost  their  germinative  power,  falling  from  100  per  cent  to  0  germi- 
nations within  2  months.  If  the  tubes  were  opaque  or  comiiletely  transparent,  the 
resistance  of  the  seed  seemed  to  depend  more  upon  the  heat  action  than  the  illumi- 
nating action  of  the  sun's  rays.  Seeds  dried  and  placed  in  a  tube  with  a  small  quan- 
tity of  phosphoric  acid  had  a  germination  of  92  per  cent  in  March,  1896.  This  tube 
was  exposed  continuously  to  the  sun's  rays  until  August  4,  1902,  at  which  time  69 
per  cent  had  retained  their  vitality. 

Observations  on  the  duration  of  the  germinative  property  of  seeds,  J.  Pois- 
SON  {Compt.  Rend.  Acad.  Sci.  Paris,  135  {1903),  No.  6,  pp.  333-335).— A  number  of 
instances  are  cited  in  which  the  germination  of  seeds  has  apparently  been  suspended 
for  a  number  of  years.  In  one  case  an  annual  species  of  Lathyrus,  which  had  at  one 
time  been  very  abundant  in  a  park,  seemed  to  have  entirely  disai)peared  on  account 
of  the  increased  shade  furnished  by  the  trees.  After  about  30  years  of  dense  growth 
the  trees  were  thinned  and  the  leguminous  plant  reappeared.  Another  instance 
cited  is  that  of  the  occurrence  of  Juncus  bufordus  in  2  pots  filled  with  soil  taken  at  a 
considerable  depth  in  an  excavation  made  in  a  part  of  Paris.  Another  instance  is 
the  api^earance  of  alders  in  great  abundance  on  ditch  banks  in  a  tract  of  land  which 
had  been  drained  and  on  which,  so  far  as  known,  no  alders  had  ever  been  grown, 
nor  were  any  known  to  exist  anywhere  in  the  vicinity  from  which  the  seed  could 
have  come. 

The  preservation  of  the  germinative  power  of  seeds,  L.  Maquenne  ( Compt. 
Rend.  Acad.  Sci.  Pari^,  135  {1902),  No.  3,  pp.  208,  209).— A  study  is  reported  on  the 
effect  of  drying  on  the  germination  of  seeds.  The  amount  of  moisture  lost  by  seeds 
of  castor  bean,  parsnip,  radish,  and  wheat,  when  subjected  to  the  temperature  of  a 
drying  oven,  as  well  as  the  loss  when  kept  in  a  vacuum,  are  shown.  It  was  found 
that  seeds  retained  their  germinative  faculty  much  longer  when  thoroughly  dried 
and  kept  in  a  vacuum  than  when  exposed  to  the  open  air. 

Report  of  the  section  of  geed  control,  A.  Voigt  {Bat.  Mas.  u.  Lab.  Waarenkunde 
Hamburg,  Ber.  Aht.  Sainencontrole,  1901,  X,  pp.  i/).— A  report  is  given  of  the  activity 
of  the  seed  control  station  in  connection  with  the  botanical  laboratory,  Hamburg, 
for  the  year  ended  June  30,  1901.  During  the  period  covered  l)y  this  report  2,273 
samples  of  seed  were  investigated,  an  increase  of  about  25  per  cent  over  the  previous 
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year's  work.  The  iirinci])al  investigations  were  for  the  presence  of  dodder  seed,  and 
purity  and  fjerniination  tests.  Red,  white,  and  alsike  clover,  serradella,  alfalfa,  and 
various  species  of  grass  seed  formed  the  bulk  of  all  the  seed  investigated.  The  inves- 
tigations for  dodder  showed  the  presence  of  varying  quantities  of  seed  of  that  parasite 
in  about  38  per  (;ent  of  all  the  specimens  examined.  A  detailed  report  is  given  show- 
ing the  maxininin,  minimum,  and  average  purity  and  germinative  ability  of  the  dif- 
ferent kinds  of  seed  tested,  and  also  the  variation  from  the  percentages  obtained  the 
previous  year.     Some  of  the  special  seeds  investigated  are  discussed  in  detail. 

Report  of  the  seed  control  station  at  Hernosand,  C.  G.  Strokihk  {Bfr.  Verks. 
Frokontrolldnsl.  Hernosand,  1901,  ]ip.  15).— X  report  is  given  showing  the  maximum, 
minimum,  and  average  vitality,  i>urity,  and  intrinsic  worth  of  684  samples  of  seed 
tested  between  July,  1900,  and  June  30,  1901.  The  principal  seeds  were  those  of 
cereals,  grass  and  forage  plants. 

Report  of  the  peed  control  station  at  Lulea,  1900-1901,  P.  Hellstrom  {Ber. 
Verks.  Knn.  VaxUriol.  And.  Frokoidrollanst.  lAiled,  1901,  pp.  33-38). — A  report  is 
given  on  234  analyses  of  seeds  and  upon  the  certification  of  355  kilos  of  timothy  seed. 
The  results  of  the  different  analyses  are  shown  in  tabular  form,  the  maximum,  mini- 
mum, and  average  purity  and  germination  being  given.  A  report  is  also  given  of  the 
weed  seeds  which  were  found  most  al)undant  in  seed  of  rye,  wheat,  oats,  timothy, 
and  vetch. 

Report  of  the  seed  control  station  at  Molkom,  1901,  J.  A.  Andersson  [Red. 
Venn.  Frukoiitrulldu.st.  ocli  Kein.  Lab.  Molkom,  1901,  jjp.  1-20). — Detailed  reports  are 
given  of  tests  made  on  43(5  lots  of  seed  which  were  tested  during  the  year.  In  addi- 
tion to  the  usual  report  of  ])urity  and  germinations  of  the  several  samples,  tables  are 
given  showing  the  average  jmrity,  vitality,  etc.,  for  all  seed  tests  made  since  1893  to 
the  date  of  the  report.  The  principal  weed  seeds  and  the  relative  amounts  which 
were  found  present  in  grass  and  forage  ])hint  seed  are  shown,  as  well  as  the  results  of 
tests  on  the  relative  value  of  seeil  obtained  from  different  countries,  effed  oi  treating 
seed  for  snnit  prevention,  etc. 

A  study  of  dodders,  B.  D.  Halsted  {New  Jersey  Stas.  Rpt.  1901,  pp.  451-457,  pis. 
2). — During  the  winter  a  study  was  made  of  a  number  of  species  of  dodder,  the  seed 
of  which  were  collected  from  clover,  flax,  and  other  seed.  The  germination  of  the 
dcdder  was  determined  and  its  subsequent  growth  ascertained.  Compiled  notes  are 
given  regarding  different  species  of  dodder  and  the  plants  which  they  attack. 

Experiments  with  weeds,  B.  I).  H.alsted  {New  Jersey  Stas.  Rpt.  1901,  p.  420). — 
In  (•oiitimiati(jii  of  the  experiments  previously  reported  (E.  S.  R.,  13,  p.  756)  the 
present  status  of  the  weed  plat  is  described.  At  the  present  time  brome  grass,  field 
bindweed,  and  yellow  daisy  have  become  very  aggressive,  while  some  reported 
previously  have  drojiped  from  the  head  of  the  list  and  others  have  almost  totally 
disai)peared.  A  number  of  new  weeds  have  appeared,  and  there  seems  to  be  a  tend- 
ency for  the  ground  to  be  covered  with  a  growth  of  low  plants  such  as  clovers, 
grasses,  and  Inndweeds,  above  which  is  a  cover  of  tall  growing  plants  such  as  sweet 
clover,  yellow  daisy,  smartweed,  and  velvet  leaf. 
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Report  of  the  botanist,  B.  D.  Halsted  {Nem  Jersey  Stas.  Rpt.  1901,  pp.  3S5-459, 
ph.  /.;,_//// i).  — During  the  period  covered  by  this  report  less  attention  has  been 
given  to  the  su))ject  ot  i)lant  diseases  and  their  control  than  in  previous  years  and 
more  to  the  l)reeding  of  various  varieties  of  plants.  These  are  noted  elsewhere.  Obser- 
vations have  been  continued  on  the  asparagus  rust  and  the  usual  work  reported  on 
weed  investigations.  Some  studies  were  made  on  various  species  of  dodder  and  these 
are  reported  at  some  length.  The  experiments  with  turnijis,  which  have  been  carried 
on  for  7  years,  have  been  terminated,  as  it  is  fullv  demonstrated  that  lime  is  a  satis- 
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factory  remeily  for  the  clul)  root  and  that  turnips  do  not  thrive  as  a  continuous  (;rop 
for  many  years.  Experiments  for  the  control  of  potato  seal)  have  been  continued, 
but  on  a  considerably  reduced  scale.  The  results  thus  far  obtained  have  not  been 
uniform  and  while  sulphur  gave  promise  of  value,  before  final  judgment  is  rendered 
the  tests  need  to  be  carried  on  upon  a  number  of  different  kinds  of  soil. 

The  experiments  with  spraying  were  limited  almost  entirely  to  the  use  of  soda- 
I^.()rdeaux  mixture  with  the  same  formula  as  that  used  in  the  previous  report  (E.  S. 
U.,  13,  p.  756).  The  tomato  diseases  were  of  so  little  consequence  that  but  little 
difference  was  noted  in  the  sprayed  and  unsprayed  plats.  A  leaf  spot  of  chard  due 
to  Ca-rospora  heticohi  developed  to  a  considerable  extent,  and  spraying  with  soda- 
liordeaux  reduced  it  to  a  considera))le  degree.  Plats  of  cucuml)ers,  i-hard,  and  orna- 
mental plants  were  sprayed  with  kerosene  enudsion  to  test  its  value  as  a  fungicide, 
but  the  results  obtained  do  not  indicate  that  it  has  a  value  in  checking  the  l)lights  to 
which  these  plants  were  subject. 

An  experiment  was  carried  on  to  determine  whether  Paris  green  could  be  used 
with  the  soda-Bordeaux  mixture,  the  fungicides  being  applied  to  potatoes,  eggplants, 
squashes,  cucumbers,  and  beans.  Each  jilat  was  treated  3  times  at  intervals  of  10 
days  without  harmful  results,  althougli  the  Paris  green  was  added  in  a  much  higher 
penientage  than  is  commonly  emi>loyed.  During  the  season  covered  by  the  report 
observations  were  made  on  the  asparagus  rust  and  attempts  were  made  to  ascertain 
its  distribution  throughout  the  United  States.  By  means  of  letters  sent  to  different 
stations  it  was  found  that  this  disease  extends  from  New  England  to  the  Dakotas  and 
south  to  Texas.  As  a  rule  there  is  an  apparent  decrease  in  the  amount  of  asparagus 
rust,  which  is  attributed  to  the  fungus  parasites  of  the  rust  and  the  more  extensive 
cultivation  of  resistant  varieties.  Upon  the  college  farm  at  the  station  the  variety 
Palmetto  was  found  to  be  comparatively  free  from  rust.  The  variety  Argenteuil  is 
also  quite  resistant.  It  is  claimed  that  the  rust  was  more  abundant  on  the  west  than 
on  the  east  side  of  the  plats,  and  it  is  suggested  that  this  was  due  to  the  quicker  dry- 
ing of  the  dew  on  the  side  toward  the  morning  sun. 

The  investigations  on  pear  blight  have  been  terminated  on  accomit  of  the  change 
in  ownership  of  the  orchards  on  which  the  spraying  and  pruning  were  being  carried 
on.  The  results  for  the  different  years'  treatment  are  reviewed  and  summarized. 
Brief  notes  are  given  on  ergot  on  different  species  of  grass,  on  corn  smut  and  cucum- 
ber blight,  grape  mildew,  tulip  mold,  and  fungi  as  related  to  weather. 

The  occurrence  of  clover  Broom  rape  is  mentioned  and  the  plant  described.  The 
species  present  was  Orohanshe  minor.  0.  ramosa  was  also  found  attacking  a  tomato 
plant  on  the  experiment  station  grounds. 

In  continuation  of  the  investigations  described  in  the  previous  report  (E.  S.  Pt.,  13, 
J).  757)  a  study  was  made  on  dimor]ihism  of  buckwheat,  the  third  generation  of  the 
plants  seeming  to  show  that  there  was  a  tendency  for  the  pistillate  form  to  exert 
some  control  over  the  progeny. 

Plant  diseases  observed  during  1901,  E.  Marchal  {BuI.  Aijr.  [Bru.'<scl.-'],  IS 
{1902),  No.  2,  pp.  228-230). — Brief  notes  are  given  on  the  smut  of  cereals,  potato 
seal),  bacterial  rot  of  potatoes,  fairy  rings,  cherry  diseases,  and  pear  blight. 

A  report  on  cotton  disease  in  Egypt,  F.  Fletcher  {.Tour.  Khediv.  Ayr.  Soc.  and 
School.  Agr.,  4  {1902),  No.  3,  pp.  122-126). — A  preliminary  report  is  given  of  a  disease 
of  cotton  which  was  called  to  the  attention  of  the  author  in  1902.  Upon  visiting  the 
infected  region  he  was  informed  that  the  disease  had  been  nottced  since  1898,  and  that 
it  made  its  appearance  where  Sea  Island  cotton  seed  from  America  had  been  planted. 
The  disease  is  believed  to  be  of  American  origin,  and  reappears  each  year,  the  fungus 
being  capable  of  remaining  in  the  soil  from  year  to  year.  The  symptoms  are  briefly 
described,  and  various  suggestions  given  for  possible  means  of  combating  the  dis- 
ease. The  author  believes  it  is  what  is  known  in  this  country  as  sore  shin,  but  the 
rapid  wilting  of  the  plant  seems  to  indicate  that  it  differs  from  that  disease  as  usually 
described. 
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A  disease  of  potato  stems  in  Ohio,  due  to  Rhizoctonia,  A.  D.  Sklby  {Abs. 
in  tSdence,  ii.  ser.,  16  {1903),  No.  395,  p.  138). — For  some  time  past  investigations  have 
been  in  progress  at  the  Ohio  Experiment  Station  upon  the  Rhizoctonia  disease  of 
potatoes.  During  June  of  1902  a  well-marked  outbreak  of  this  disease  was  reported 
at  several  points  within  the  State.  The  affected  plants  show  local  areas  of  decay, 
both  above  and  below  the  soil  line.  The  most  striking  feature  of  the  disease  is  the 
characteristic  rosette  aspect  of  the  central  leaves  of  the  plants  attacked.  By  the 
slight  incurling  of  the  leaves  the  affected  plants  may  be  readily  recognized.  This 
characteristic  seems  to  be  quite  constant  to  a  number  of  varieties. 

Observations  on  the  foot  disease  of  wheat,  L.  Mangin  {Jour.  Agr.  Prat.,  n. 
ser.,  4  {1902),  No.  36,  pp.  306-308). — Notes  are  given  on  a  disease  of  wheat  to  which 
the  name  "pietin"  is  given.  This  disease  has  been  known  in  France  for  more  than 
half  a  century,  and  has  recently  been  ascribed  to  attacks  of  OpMoholus  grammis,  which 
is  said  to  occur  as  a  parasite  on  the  wheat  plant  quite  near  the  ground.  Assoi-iated 
with  this  fungus  are  others,  of  which  Leptosphieria  herpotrichoidex  is  the  most  conniion. 
The  author  has  conducted  a  number  of  experiments  to  determine  the  parasitism  of 
these  fungi,  and  both  were  found  to  be  parasitic,  but  their  role  in  the  development 
of  the  disease  is  quite  independent.  The  Ophiobolus,  only  in  exceptional  cases, 
causes  the  lodging  of  the  grain,  while  on  the  other  hand  the  Leptospha;-ria  is  quite 
commonly  the  cause  of  the  breaking  down  of  the  plants.  Suggestions  are  given  for 
the  prevention  of  these  diseases,  the  principal  means  being  the  treatment  of  the  seed 
with  fungicides  and  the  selection  of  resistant  varieties,  the  latter  method  seeming  to 
offer  the  most  satisfactory  results. 

The  results  of  the  hot  -water  treatment  of  oats  and  spring  wheat  for  smut 
prevention,  II.  Rommetin  {Jour.  Agr.  Prat.,  n.  ser.,  4  {1902),  No.  39,  pp.  407,408). — 
A  brief  note  is  given  on  the  effect  of  hot  water  treatment  on  the  eradication  of  oat 
smut.  In  fields  which  had  from  8  to  12  per  cent  of  their  spikelets  attacked  by  dis- 
ease, when  this  seed  was  treated  with  hot  water  and  sown,  less  than  1:10,000  of  the 
plants  were  found  to  be  infected. 

A  bacterial  soft  rot  of  certain  cruciferous  plants,  H.  A.  Harding  and  F.  C. 
Stewart  {Science,  n.  ser.,  16  {1902),  No.  399,  pp.  314,  315).— For  a  number  of  years 
the  writers  have  had  under  observation  a  soft  rot  of  certain  cruciferous  plants,  par- 
ticularly of  cabbage  and  cauliflower.  During  epidemics  of  black  rot,  due  to  Pseudo- 
monas  campeslrh,  there  is  often  nmch  damage  done  by  soft  rot,  and  at  first  the  dis- 
ease was  supposed  to  be  a  virulent  form  of  black  rot.  Subsequently  there  were 
found  several  attacks  of  soft  rot  where  there  was  little  or  no  black  rot,  and  this  led 
to  a  further  study  of  the  cause  of  the  disease. 

From  cauliflower  beds  which  were  severely  attacked  the  writers  isolated  an  organ- 
ism which  has  been  secured  in  pure  cultures  and  inoculated  into  cabbage  and  cauli- 
flower plants,  producing  the  typical  form  of  the  disease.  Cabbage  and  cauliflower 
plants  inoculated  between  March  10  and  June  17,  with  one  exception,  became  rotten 
at  the  point  of  inoculation,  while  check  plants  showed  no  disease  or  discoloration. 
The  extent  of  the  rotting  seems  to  be  dependent  upon  the  condition  of  the  plant. 
On  young,  thrifty  plants  it  progresses  with  great  rapidity,  while  on  old,  woody,  slow 
growing  plants  the  signs  of  inoculation  do  not  appear  for  several  days,  and  in  the 
majority  of  cases  such  plants  are  only  checked  in  growth. 

Cabbage  and  cauliflower  leaves  inoculated  in  the  petioles  usually  become  broken 
down  at  the  point  of  inoculation  within  48  hours.  Young  plants  of  kohl-rabi  and 
Brussels  sprouts  were  successfully  inoculated  in  the  stem,  ruta-bagas  in  the  leaf  peti- 
oles, and  radish  and  flat  turnip  by  inoculation  in  the  fleshy  roots.  The  organism 
was  tested  on  a  large  number  of  different  kinds  of  plants,  and  from  present  intlica- 
tions  it  is  believed  that  it  is  one  of  a  group  of  organisms  closely  related  to  Bacillus 
carotovorus,  which  has  been  described  as  occurring  on  carrot  and  other  plants  (E.  S.  R., 
13,  p.  362). 
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In  addition  to  the  cruciferous  plants  it  was  found  that  Amorphophalhis  simlense,  an 
araceous  plant,  frequently  cultivated  by  florists,  was  subject  to  destructive  injury 
when  its  petioles  were  inoculated  with  the  organism. 

A  preliminary  note  on  a  new  organism  producing  rot  in  cauliflower  and 
allied  plants,  F.  C.  Hakrisox  {Scienre,  ,i.  .sv;-.,  16  [1902),  No.  S95,  p.  /5x^).— During 
the  summer  of  1901  the  author's  attention  was  drawn  to  a  disease  of  cauliflowers 
occurring  in  the  vicinity  of  Guelpli,  Ontario.  The  plants,  which  were  well  grown, 
showed  symptoms  of  rotting,  the  interior  of  the  stem  and  often  the  flowering  or  edi- 
ble part  being  changed  into  a  dark-colored,  soft  mass.  An  examination  of  the  mate- 
rial revealed  the  presence  of  enormous  numbers  of  baciteria,  and  the  casual  organism 
was  isolated  and  its  relation  to  the  rot  established  by  inoculation  experiments.  The 
characteristics  of  the  organism  are  briefly  outlined,  and  in  its  action  it  is  said  to  be 
similar  to  that  described  by  Potter  as  attacking  some  other  cruciferous  plants  (E.  S.  R., 
18,  p.  467).     The  name  proposed  for  the  organism  is  BdcUlus  olereace.v. 

Club  root  of  cabbage,  L.  Mangin  {Rer.  Hort.  [Paris'],  74  {1903),  No.  18,  pp. 
4S2-4.1'),  figs.  5). — A  description  is  given  of  the  club  root  of  cabbage,  turnips,  cauli- 
flower, and  other  cruciferous  plants,  which  is  due  to  attacks  of  Plusmodlophoni  bras- 
sica:  The  organism  is  described  in  its  various  stages  and  the  results  of  attempts  to 
control  the  disease  are  given.  The  author  recommends  the  rotation  of  crops 
wherever  possible  and  the  treatment  of  the  soil  with  lime  or  phosphatic  slag  when 
rotation  is  not  practicable.  The  debris  of  diseased  plants  should  be  collected  and 
burned. 

The  banana  disease,  G.  P.  Foaden  [Jour.  Klted'ir.  Agr.  Soc.  and  Scliool  Agr.,  4 
{1902),  No.  3,  pp.  117-119). — An  account  is  given  of  a  disease  of  banana  which  is 
said  to  exist  extensively  in  Fiji,  and  in  connection  with  the  recently  described  ba- 
nana disease  in  Egypt  it  is  of  particular  interest  to  that  country.  The  outer  leaves  of 
the  affected  plants  soon  after  they  are  set  Ijegiu  to  turn  brown  and  die,  followed  in  a 
similar  manner  by  the  succeeding  leaves.  This  continues  for  a  considerable  time, 
and  instead  of  the  plants  attaining  a  height  of  6  to  12  ft.  they  are  greatly  stunted  and 
produce  no  fruit.  An  examination  of  these  plants  showed  the  presence  of  great 
niiml)ers  of  aphids  about  the  root  stocks.  In  addition,  the  root  stocks  are  infested 
with  a  fungus,  the  exact  nature  of  which  is  not  known.  The  tissues  are  discolored 
wherever  the  fungus  is  found.  Great  numbers  of  nematodes  are  found  al)Out  the 
diseased  plants,  and  the  author  believes  that  they  have  some  i>art  in  the  infection. 
Rotation  of  crops,  deep  cultivation  with  occasional  subsoiling,  and  care  in  the  selec- 
tion of  suckers  for  planting  are  recommended  as  means  for  the  prevention  of  this 
disease. 

Bitter  rot  of  apples,  T.  J.  Burrill  and  J.  C.  Blair  {Illinois  Sta.  Bid.  77,  pp. 
351-366,  figs.  14). — In  continuation  of  the  statement  previously  given  (E.  S.  R.,  14, 
p.  367),  the  authors  present  additional  data  relating  to  the  distribution  of  the  bitter 
rot  of  apples.  This  disease  is  one  of  the  most  destructive  to  which  the  apple  is  sub- 
ject, and  it  is  said  that  in  4  counties  in  1900  it  occasioned  a  loss  of  a  million  and  a 
half  dollars'  worth  of  fruit.  The  appearance  of  the  disease  upon  the  fruit  is  described 
and  notes  given  on  the  way  in  which  the  fungus  passes  the  winter.  It  has  been 
usually  considered  that  it  was  carried  over  winter  solely  in  old  diseased  apples  which 
dry  up  and  remain  for  some  time  upon  the  trees.  In  certain  investigations  all  the 
mummy  fruit  was  removed,'  but  the  disease  was  still  present.  In  July  a  cooperator 
of  the  station,  R.  A.  Simpson,  of  Vincennes,  Ind.,  called  attention  to  the  distribu- 
tion of  the  disease  in  cone-shaped  areas  in  the  trees,  the  earliest  infection  being  trace- 
able to  an  old  rough  wound  on  the  branches.  A  few  days  later  another  individual 
reported  the  same  fact,  and  this  led  to  a  microscopic  study  of  material  which  con- 
firmed the  connection  between  the  cankered  places  on  the  limbs  and  the  disease 
upon  the  fruit.  Later  inoculation  experiments  with  spores  from  cankers  produced 
typical  bitter  rot  on  the  fruit  in  4  days.     It  is  therefore  evident  that  the  disease  on 
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the  apples  could  come  from  these  canker  spots  on  the  branches,  and  it  is  probable 
that  except  in  a  few  cases  the  first  or  early  infection  comes  solely  from  these  canker 
spots  and  not  from  the  mummy  fruit.  The  appearance  of  the  bitter  rot  canker  is 
described  at  some  length  and  preventive  measures  are  suggested.  During  the  winter 
time  the  mummy  fruits  and  cankers  should  be  removed,  or  the  fungus  could  probably 
be  destroyed  by  spraying  the  trees  with  a  solution  of  cojjper  sulphate.  The  disease 
can  be  kept  in  check  during  the  summer  by  repeated  applications  of  Bordeaux 
mixture. 

Pear  blight  in  California,  N.  B.  Pierce  {Scienee,  v..  ser.,16  {1902),  No.  396,  j^p. 
193, 194). — Pear-leaf  bliglit,  although  doubtfully  reported  in  California  for  many  years, 
was  observed  in  a  typical  form  in  southern  California  in  1899.  The  disease  assumed 
its  normal  epidemic  form  and  spread  over  several  counties  in  a  short  time,  occasioning 
great  damage.  In  the  spring  of  1900  it  had  developed  seriously  in  a  number  of 
widely  separated  regions,  and  is  reported  as  occurring  to  a  considerable  extent  in  the 
leading  pear  growing  districts  of  southern  California,  and  of  the  San  Joaquin  and 
Sacramento  valleys.  It  has  hitherto  been  believed  that  the  atmospheric  conditions 
in  the  hot  interior  valleys  of  California  would  be  detrimental  to  the  destructive 
development  of  pear  ])light,  but  the  facts  presented  are  quite  to  the  contrary. 

In  California  there  are  said  to  be  2  distinct  forms  of  the  disease,  a  spring  and 
summer  form,  likewise  a  winter  epidemic,  the  latter  form  being  by  far  the  more 
destructive.  The  winter  form  of  disease,  which  by  inoculation  experiments  has  been 
proved  identical  with  the  spring  form,  has  some  distinguishing  characteristics.  It  sel- 
dom or  never  attacks  the  tree  at  points  higher  than  a  man's  head,  always  affecting  the 
trunk  or  base  of  the  main  limbs,  and  the  infection  takes  place  about  the  time  the 
crop  is  gathered  or  shortly  after,  continuing  active  and  destructive  during  the  months 
of  November,  Deceml)er,  and  January.  It  may  also  occur  in  orchards  which  have 
shown  little  or  no  signs  of  the  spring  form  of  the  disease. 

The  infection  usually  occurs  in  the  short  spurs  develope<l  upon  the  base  of  the 
main  limbs  or  on  the  trunk  of  the  trees.  These  spurs  not  infrequently  develop  clus- 
ters of  flowers  late  in  the  fall,  and  seldom  occur  more  than  5  or  6  ft.  from  the  ground. 
The  winter  temperature  is  sufficiently  warm  to  permit  the  blight  bacillus  to  grow, 
and  as  the  affected  parts  can  not  be  removed  by  pruning  without  detriment  to  the 
tree,  the  winter  development  has  resulted  in  more  serious  injury  and  greater  losses 
of  trees  than  the  spring  form  of  the  disease  in  the  East.  In  the  winter  blight,  as 
well  as  the  spring  form,  the  growing  tips  of  purely  vegetative  shoots  occasionally 
serve  as  points  of  infection.  This  has  been  shown  possible  by  the  visit  of  bees  which 
are  attracted  to  the  buds  for  the  deposit  of  glue  or  wax  which  occurs  on  the  winter 
buds.  The  agency  of  bees  in  distrilniting  the  pear  blight  is  shown  by  statements 
regarding  the  serious  affection  of  a  number  of  orchards  near  large  colonies  of  bees. 

Notes  on  canker  and  black  rot,  P.  J.  O'Gara  {Science,  n.  ser.,  16  {1902),  No. 
402,  pp.  4-^4,  435). — During  the  summer  of  1901  several  specimens  of  sumac  {Rhus 
(jhOim),  occurring  on  the  campus  of  the  University  of  Nebraska,  were  found  affected 
with  the  canker  caused  by  Sphnropm  rhoina.  During  the  summer  of  1902  experi- 
ments were  carried  on  to  determine  whether  this  fungus  and  the  S.  malorum  occur- 
ring on  the  apple  may  not  be  the  same.  Pure  cultures  of  each  were  made  and  their 
behavior  was  identical  in  every  particular.  Sound  apples  inoculated  with  spores,  on 
the  fourteenth  day  after  inoculation,  were  blackened  and  densely  dotted  with  the 
protruding  pycnidia.  Spores  obtained  from  the  inoculated  apples  were  used  to  inoc- 
ulate healthy  branches  of  both  the  apple  and  sumac,  and  so  far  no  differences  can  be 
observed  in  the  growth  of  the  different  species.  The  experiment  seems  to  establish 
that  <S'.  rhoina  will  cause  the  black  rot  on  the  fruit  of  the  apple,  and  will  also  produce 
the  typical  canker  on  the  branches  and  limbs  just  as  readily  as  S.  malorum.  Although 
the  evidence  is  not  yet  complete,  it  is  believed  that  the  2  species  are  identical. 

The  gray  rot  of  grapes,  R.  Roger  {Jour.  Agr.  Prat.,  n.  ser.,  4  {1902),  No.  39, 
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p.  411). — A  brief  account  is  given  of  the  gray  rot  of  grapes,  due  to  Botrytis  cinerea. 
The  author  recommends  the  removal  of  the  leaves  in  such  a  v^-ay  as  to  secure  a  bet- 
ter circulation  of  air  about  the  plant  and  the  consequent  evaporation  of  moisture,  and 
dusting  the  plants  with  a  powder  composed  of  90  per  cent  gypsum  and  10  per  cent 
copper  sulphate,  or  80  per  cent  gypsum  and  20  per  cent  neutral  verdigris. 

Diseases  of  the  hardy  catalpa,  H.  von  Schkenk  (  U.  S.  Depl.  Agr.,  Bureau  oj 
Fovextnj  Hid.  37,  pp.  4U-.'>S,  ph.  S,  figs.  2). — After  describing  the  dural)ility  of  the 
catalpa  timber,  the  author  considers  some  of  the  diseases  to  which  this  tree  is  sub- 
ject. As  a  rule,  the  hardy  cata]])a  is  free  from  destructive  diseases.  The  leaves  are 
sometimes  attacked  by  parasitic  fungi  which  seldom  occasion  any  material  injury. 
The  young  twigs  so  far  as  known  are  seldom  attacked  by  any  fungus,  and  root  dis- 
eases are  likewise  unknown.  Under  unfavorable  conditions,  however,  there  are  2 
fungus  diseases  which  destroy  the  wood  of  the  trunk:  One,  a  soft  rot,  caused  by 
Poh/porus  versicolor,  which  destroys  the  heartwood  of  the  catalpa  very  rapidly  after 
it  has  once  gained  entrance;  and  a  second  disease,  known  as  the  brown  rot,  which  is 
due  to  a  new  species  of  fungus  to  which  the  name  P.  catalp:v  is  given.  The  young 
slioots  an<l  leaves  of  the  catalpa  sometimes  suffer  from  an  apparent  ))light,  in  which 
tlie  leaves  and  buds  turn  black,  shrivel,  and  fall  from  the  tree.  Tiiis  trou))le  seems 
to  be  widely  distriliuted,  and  is  due  to  tlie  presence  of  the  larv^c  of  one  of  the  gall 
gnats. 

Notes  on  some  diseases  of  western  conifers,  H.  von  Schrenk  {Ahs.  in  Science, 
n.  ser.,  16  {1902),  No.  395,  p.  J3S). — Tlie  coniferous  trees  of  the  Pacific  Coast  and 
adjoining  regions  are  said  to  be  attacked  by  a  number  of  fungus  diseases,  some  of 
which  destroy  as  much  as  40  per  cent  of  the  standing  timber.  The  more  important 
diseases  are  caused  bj-  Trametes  jiinl,  Poly  poms  scJiireinitzii,  P.  libocedris  n.  sp., 
Echhiodontium  tinctorum,  and  Poly  poms  officinalis.  The  development  of  these  fungi 
and  the  manner  and  extent  to  which  they  destroy  wood  are  described. 

The  prevalence  of  Alternaria  in  Nebraska  and  Colorado  during-  the  drought 
of  1901,  (i.  G.  Hedgcock  [Ahs.  in.  Science,  v.  ser.,  16  {1902),  No.  395,  pp.  136,  137).— 
A  report  is  given  of  the  observations  made  by  the  author  in  various  sections  of 
Nebraska  and  Colorado  during  the  period  of  severe  drought  in  July  and  August  of 
1901.  The  conditions  which  existed  seem  to  have  retarded  the  development  of  such 
fungi  as  Cercospora  and  Phvllosticta,  but  favored  the  growth  of  Alternaria,  the 
leaves  of  such  plants  as  sugar  l)eets,  potatoes,  pumpkins,  cantaloupes,  and  plantains 
being  severely  blighted. 

Sclerotinia  fructigena,  J.  B.  S.  Norton  {Abs.  in  Science,  n.  ser.,  16  {1902),  No. 
395,  p.  137).— According  to  the  author,  previous  studies  of  this  destructive  fruit 
disease  have  been  confined  to  the  conidial  stage.  He  reports  having  found  the 
apothecia  abundantly  on  buried  peach  and  plum  fruits,  which  are  described  at  some 
length.  The  cycle  of  development  of  the  fungus  is  completed  in  a  few  days,  and  the 
connection  between  the  apothecia  and  monilia  form  was  demonstrated  by  laboratory 
cultures.  On  account  of  the  formation  of  the  fruiting  organs  on  the  buried  fruits, 
the  author  states  that  diseased  fruits  should  be  burned  or  otherwise  destroyed. 

Arachniotus  trachyspermus,  a  ne^v  species  of  the  Gymnoascacese,  C.  L. 
Shear  {Ahs.  in.  Science,  n.  ser.,  16  {1902),  No.  395,  p.  138). — A  description  is  given  of 
the  above  fungus,  which  has  l)een  isolated  in  diseased  craid)erries  grown  in  New 
Jersey.  The  fungus  appears  to  l)e  undescribed  and,  so  far  as  known,  not  hitherto 
repijrted  in  the  United  States. 

The  finding  of  Puccinia  phragmitis  in  Nebraska,  J.  M.  Bates  {Ahs.  in  Science, 
n.  ser.,  16  {1902),  No.  395,  ]i.  138). — The  author  reports  finding  the  fccidial  stage  of  this 
fungus  on  the  garden  rhubarb  in  1901,  and  the  following  year  upon  different  species 
of  Rumex  occurring  at  a  number  of  localities.  This  completes  the  life  history  of  the 
fungus,  which  is  believed  to  be  new  to  this  continent. 

North  American  TJstilagineae,  G.  P.  Clinton  {Jour.  Mycol.,  8  {1902) ,  No.  63,  pp. 
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128-156). — Notes  are  given  on  stndies  made  by  the  author  during  the  past  2  years, 
which  are  preliminary  to  a  monograph  of  the  Ustilagineie  of  North  America  which 
he  hopes  to  issue  in  the  near  future. 

Notes  on  some  West  American  fungi,  P.  L.  Ricker  {Jour.  Mycol.,  8  {1902),  No. 
6.3,  })p.  125-128,  fig.  1). — Notes  and  descrijitions  are  given  of  a  number  of  fungi  which 
were  collected  in  Wyoming  and  Idaho  during  1901,  together  with  a  nuiiiber  of  speci- 
mens found  on  grasses  in  the  herbarium  of  this  Department. 

Plant  pathological  stations  in  Northern  Europe,  p].  Marchal  {Bui.  Agr. 
[^r//.s.sv/x],  18  {1902),  No.  1,  pp.  45-53). — A  description  is  given  of  a  number  of  plant 
pathological  laboratories  in  Germany,  Sweden,  Denmark,  and  Holland  which  were 
visited  by  the  author. 

ENTOMOLOGY. 

Proceedings  of  the  fourteenth  annual  meeting  of  the  Association  of 
Economic  Entomologists  (  U.  S.  Dipt,  ^igr.,  Diri.^-lon  of  Entomologij  Bui.  ,J7,  u.  .sv';-., 
pp.  127,  pi.  l,figs.  2). — At  this  meeting,  held  in  Pittsburg,  Pa.,  June  27  and  28,  1902, 
the  following  papers  were  read: 

On  the  study  of  forest  entomology  in  America,  A.  D.  Hopkins  (pp.  5-28). — This  is  the 
address  of  the  retiring  president,  and  contains  notes  on  the  present  status  of  the 
study  of  forest  insects  in  America,  together  with  an  account  of  some  of  the  more 
serious  outbreaks  among  the  forest  insects  during  recent  years.  A  summarized  state- 
ment is  presented,  showing  some  of  the  practical  results  of  forest  entomology. 

Notes  on  tJie  use  of  the  lime-sulpkur-and-salt  and  tJie  resin  ivashes  in  Ohio,  A.  F.  Burgess 
(pp.  33-35). — Fruit  trees  sprayed  with  lime-salt-and-sulphur  wash  on  December  31 
were  inspected  on  the  following  May  24,  when  it  was  found  that  about  98  per  cent  of 
the  scales  had  been  destroyed.  This  wash  was  also  applied  by  several  orchardists 
during  March  with  satisfactory  results.  One  case  of  apparent  injury  to  peach  twigs 
was  observed  on  Catawba  Island.  Resin  wash  applied  January  8  ajiparently 
destroyed  all  the  scales,  as  judged  by  an  examination  made  May  24.  Similar  experi- 
ments were  made  by  fruit  growers  with  this  wash,  with  satisfactory  results. 

Experimental  work  in  New  York  State  agai7ist  the  San  Jose  scale,  E.'P.  Felt  (pp.  35,  36). — 
Excellent  results  in  the  destruction  of  the  San  Jose  scale  were  obtained  from  the  use 
of  a  20  per  cent  mechanical  mixture  of  crude  petroleum;  potash  whale-oil  soap,  2 
lbs.  to  the  gallon  of  water;  tobacco  whale-oil  soap,  2  lbs.  to  the  gallon  of  water;  and 
linseed  oil,  either  raw  or  boiled.  No  decided  injuries  were  caused  to  any  of  the 
trees,  except  from  the  use  of  the  linseed  oil. 

Report  of  experiments  with  lime-salt-and-sulphur  wash  against  the  San  Jose  scale  in 
Maryland,  A.  L.  Quaintance  (pp.  37-40). — Applications  of  lime-salt-and-sulphur  wash 
were  made  in  3  localities.  Five-year-old  plum  trees  were  treated  on  INIarch  4,  and 
when  examined  later  it  was  found  that  the  treatment  had  not  given  satisfactory 
results.  Two-year-old  peach  trees  treated  on  March  27  and  28  were  not  injured  by 
the  ajjplication,  but  it  appeared  that  only  from  45  to  50  per  cent  of  the  scales  were 
killed.  Other  peach  trees  treated  on  March  22  remained  uninjured  and  the  effecti\-e- 
ness  of  the  application  was  much  greater,  about  98  or  99  per  cent  of  the  scales  being 
killed. 

Some  practical  experiments  with  various  insecticides  for  the  San  Jose  scale  in  Georgia, 
W.  M.  Scott  (pp.  41-51). — Abstracted  from  another  publication  (see  p.  589). 

Soluble  arsenic  in  arsenical  insecticides,  J.  K.  Haywood  (pp.  51-54). — An  examination 
of  samples  of  Paris  green  showed  that  an  excess  of  free  arsenic  may  be  due  to  the 
decomposition  of  Paris  green  in  contact  with  water,  to  a  fine  pulverization  of  the 
Paris  green,  or  to  its  being  originally  added  to  the  material.  In  determining  the 
soluble  arsenious  oxid  in  Paris  green  it  is  recommended  that  1  part  of  the  Paris  green 
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be  extracted  witli  1,000  parts  of  water  for  10  days.     All  samples  of  London  purple 
examined  by  the  author  showed  the  presence  of  more  than  4  per  cent  free  arsenic. 

Resume  of  the.  searx-h  for  the  ■iialive  home  of  the  San,  Jone  scale  in  Japan  and  China, 
C.  L.  Marhilt  (pp.  6.5-78). — Detailed  notes  are  given  on  the  itinerary  of  the  author 
throuijh  Japan  and  China.  Arguments  are  presented  to  show  that  Japan  is  not  the 
native  home  of  the  San  Jose  scale.  In  China  the  scale  was  found  on  native  crab- 
apples  and  haws  and  the  author  believes  that  the  evidence  for  the  origin  of  the  scale 
in  China  is  very  good.  It  is  suggested  that  the  scale  may  have  been  carried  from 
China  to  California  on  trees  imported  by  James  Lick. 

Preliminary  report  on  the  importatioti  and  present  status  if  the  Asiatic  ladijhird,  ('.  L. 
Marlatt  (pp.  78-84). — Notes  are  given  on  the  shipments  of  ('hilocorns  similis  made  by 
the  author  into  this  country,  as  well  as  upon  previous  importations  into  California 
by  A.  Koebele  and  into  New  Jersey  by  J.  B.  Smith.  The  beetles  appear  to  be 
thriving  well  in  this  country,  and  it  is  believed  that  much  may  be  expected  from 
them  in  the  future  in  the  way  of  destroying  the  San  Jose  and  other  s(;ales. 

I'rcdatory  insects  inliicli  affect  the  usefulness  of  scale-feeding  Coccinetlidn;  C.  L.  Marlatt 
(pp.  84-87). — Observations  on  ladybirds  have  shown  that  they  are  destroyed  by  the 
wheel  bug,  the  native  and  introduced  species  of  praying  mantis,  lace-winged  flies, 
and  by  Adalia  bipunctata.  The  wheel  bug  is  considered  to  be  a  source  of  the  greatest 
menace  to  the  introduced  ladybird  larvte.  A  parasite,  Syntomosphyrum  esurns,  has 
also  been  bred  from  the  introduced  ladybirds,  but  as  this  species  belongs  with  a 
group  of  secondary  parasites,  it  is  suggested  that  the  primary  parasite  may  prove  to 
be  Iloiaalotylus  obscurus. 

On  the  feeding  habits  of  the  adults  of  the  periodical  cicada,  A.  L.  (Juaintance  (pp. 
90-94)  .—Observations  made  by  the  author  indicate  clearly  that  both  sexes  of  the 
periodical  cicada  puncture  trees  of  various  species  and  suck  out  the  sap.  These 
feeding  habits  were  observed  in  a  number  of  localities  in  Maryland,  and  the  trees 
upon  which  the  cicadas  were  observed  include  apple,  pear,  peach,  plum,  maple,  oak, 
etc.  The  beak  of  the  cicada  was  introduced  into  the  wood  for  some  distance  while 
feeding,  and  when  the  insects  were  captured  in  the  act  of  feeding  and  (juickly  opened 
it  was  found  that  the  alimentary  tract  was  considerably  distended  with  sap. 

Notes  from  Delaware,  E.  I).  Sanderson  (pp.  97-102). — The  author  presents  a  brief 
account  of  the  various  species  of  plant  lice  on  apples,  and  means  for  combating  them, 
as  well  as  on  the  strawberry-root  louse,  codling  moth,  periodical  cicada,  strawberry 
weevil,  and  Systena  tseniata. 

Notes  for  the  year  in  New  York,  E.  P.  Felt  (pp.  102,  103). — Brief  statements  concern- 
ing grape-root  worm,  grapevine  leaf-hopper,  apple-tree  tent  caterpillar,  forest  tent 
caterpillar,  and  fall  webworm. 

Observations  on  certain  insects  attacking  pine  trees,  E.  P.  Felt  (pp.  10.'3-105) . — Notes  on 
Tomicus  ccUligruphus,  T.  pini,  Monoliammus  confusor,  and  Dendrocfonus  terebrans. 

Egg-laying  record  of  the  plum  curculio,  A.  L.  Quaintance  and  R.  1.  Smith  (pp.  105- 
107) . — Ol)servations  were  made  on  the  laying  habits  of  plum  curculios,  during  which, 
it  was  found  that  the  largest  number  of  eggs  deposited  by  any  single  beetle  was  436. 

Notes  from  New  Mexico  and  Arizona,  T.  D.  A.  Cockerell  (pp.  107-109). — Brief  notes 
on  Parlatoria  blanchardi,  box-elder  plant  louse,  Clisiocampa  constricta,  and  a  number 
of  beetles. 

,1  partial  list  of  the  Coccidseof  Ohio,  F.  M.  Webster  and  A.  F.  Burgess  (pp.  109-113). — 
The  authors  present  a  list  of  71  species  of  Coccidae,  with  a  statement  of  the  food 
I)lants  upon  which  they  were  found. 

Observations  upon  the  mosquito,  Conchyliastes  niusicus,  H.  A.  Morgan  (pp.  113-115). — 
The  female  of  this  species  is  said  to  attack  mammals  furiously,  and  to  cause  swellings 
on  man  as  a  result  of  its  bites.  The  larvte  are  active  at  the  surface  of  the  water  for 
the  first  24  hours,  after  which  they  may  remain  at  the  bottom  for  at  least  47  minutes 
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without  coiiiiiig  up  for  air.  Notes  are  given  on  other  points  in  the  Ufe  liistory  of  this 
species. 

Some  notable  insect  occnrrences  In  OJiio  for  first  half  of  .1003,  If.  Oslioni  (  pp.  115, 116) . — 
Notes  are  given  on  clover-leaf  weevil,  c-hinch  l»ugs,  cankerworm,  hf)rn  fly,  fall  weV)- 
worin,  and  periodical  cicada. 

Report  of  the  entomolog'ist,  J.  B.  Smith  {Ne)i:  Jersey  Slas.  Rpt.  luoi,  ]>p.  .}i;;i- 
5S7,  figs.  36). — This  report  contains,  as  usual,  a  general  account  of  the  insect  dej^reda- 
tions  in  New  Jersey  during  the  year.  Notes  are  given  on  the  prevalence  and  means 
of  combating  fall  webworm,  white-spotted  tussock  moth,  catalpa  sphinx,  tomato 
hawk  moth,  swallow-tail  butterflies,  plant  lice  on  currant,  apple,  strawberry,  cherry, 
maple,  plum,  hickory,  and  pea,  and  various  scale  insects.  The  author  had  good  suc- 
cess in  the  use  of  arsenate  of  lead  in  destroying  fall  weV>worm.  Notes  are  given  on 
the  damage  caused  by  the  destructive  pea  louse  and  on  experiments  with  machines 
specially  devised  for  destroying  this  insect.  Most  of  the  experiments  were  made 
with  potash  whale-oil  soap,  1  lb.  to  6  gal.  of  water.  This  remedy  proved  effective 
and  perfectly  harmless  to  the  {plants.  Among  various  kinds  of  scale  insects  mention 
is  made  of  oyster-shell  bark-louse,  tulip  soft  scale,  rose  scale,  and  San  Jose  scale.  The 
extension  of  the  latter  insect  is  said  to  be  slower  at  present  than  in  former  years.  It 
is  not  considered  a  menace  to  shade  and  forest  trees.  Crude  petroleum  is  considered 
the  best  remedy,  while  lime-sulphur-and-salt  wash  was  used  with  excellent  success. 
Notes  are  also  given  on  shade  tree  insects  (including  elm-leaf  beetle,  wood  leopard 
moth,  bagworm,  and  an  undetermined  maple-leaf  stalk  liorer) ;  orchard  insects 
(including  rosebugs,  silky  June  beetles,  plum  curculio,  sinuate  pear  borer,  pear 
midge);  and  also  on  Hessian  fly,  angoumois  grain  moth,  rhubarb  beetles,  asparagus 
beetles,  tortoise  beetles,  potato  beetles,  cranberry  insects,  mosquitoes,  and  Ligi/rus 
relictus  said  to  be  injurious  in  a  larval  stage  lipon  the  roots  of  pyrethrum.  Experi- 
ments were  made  with  a  number  of  insecticides,  including  arsenate  of  lead,  whale- 
oil  soap,  tobacco  extract,  Yankee  Yellow,  Pyrox,  Hammond's  Thrip  Juice,  Kretol, 
and  petroleum.  Whale-oil  soap  did  not  prove  a  successful  remedy  as  a  winter  treat- 
ment of  San  Jose  scale.  The  results  obtained  with  this  insecticide  in  summer  were 
very  satisfactory.  The  author  gives  a  detailed  report  of  some  operations  with  crude 
petroleum  as  an  insecticide.  It  is  believed  that  this  material  is  the  best  insecti- 
cide for  use  against  San  Jose  scale.  The  preferred  period  for  application  is  just  pre- 
vious to  the  beginning  of  growth  in  the  spring. 

Notes  are  given  on  2  introduced  beneficial  insects,  Tenodera  sinensis  and  Mantis 
religiosa.  Eggs  of  these  insects  were  introduced  into  New  Jersey,  but  it  is  not  known 
at  present  whether  the  insects  have  been  successfully  established  in  the  State.  The 
author  refers  briefly  to  the  miscellaneous  work  of  his  department  and  to  the  insects 
mentioned  in  the  crop  l)ulletins  in  New  Jersey.  An  investigation  was  made  of  injury 
to  cranl)erries  by  the  cranberry  katydid,  Scudderia  texensis.  A  number  of  experi- 
ments were  made  in  testing  the  value  of  fungus  diseases  in  destroying  this  insect.  In 
experiments  made  on  cranberry  bogs  it  was  found  that  the  eggs  of  this  insect  were 
often  laid  in  the  leaves  of  Panicum  dichotomum.  It  is  not  certain  whether  the  eggs 
can  survive  the  winter  underneath  the  cranberry  bogs  in  such  situations.  Notes  are 
given  on  the  habits  and  life  history  of  the  insect.  It  is  concluded  that  no  reliance 
can  be  placed  on  fungus  diseases  of  this  insect,  or  on  insecticides,  or  the  cooperation 
of  turkeys  and  other  fowls.  It  is  recommended  that  the  underbrush  and  rubbish  on 
the  ground  surrounding  the  bogs  be  Inirned  annually.  This  can  perhaps  be  best 
accomi)lished  ])y  the  use  of  the  cyclone  burner,  such  as  was  employed  by  the  Gypsy 
i\Ioth  Connnission. 

The  author  presents  a  detailed  account  of  the  mosquitoes  in  New  Jersey,  including 
a  discussion  of  their  prevalence  and  means  of  distribution,  the  species  concerned,  and 
the  results  which  have  thus  far  been  accomplished  in  the  investigation  of  means  for 
exterminating  them.     Circular  letters  were  sent  to  various  parts  of  the  State  for  the 
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purpose  of  determining  the  distribution  of  mosquitoes.  The  author  states  that  while 
Anopheles  may  be  one  means  of  transmitting  malaria  from  one  person  to  another, 
another  factor  thus  far  unknown  is  required  in  the  transmission  of  the  disease. 
Detailed  notes  are  given  on  the  various  species  of  mosquitoes  found  in  New  Jersey, 
and  upon  their  breeding  habits  and  means  of  spreading  from  one  part  of  the  State  to 
another. 

Report  of  the  botanist  and  entomologist,  Ct.  W.  Hekkick  {Mississlpjn  >Sta.  lipt. 
1902,  pp.  31-S3). — Brief  notes  on  mosquitoes,  pecan  insects,  chicken  lice,  Colorado 
potato  Ireetle,  peach-tree  borer,  San  Jose  scale,  and  fumigation  with  hydrocyanic-acid 
gas  and  Nicoticide. 

Winds  and  storms  as  agents  in  the  diffusion  of  insects,  F.  ]M.  Webster 
{Ainrr.  Xat.,  36  (1902),  Xo.  430,  pp.  794-SOl). — Brief  ])opular  notes  on  the  intluence 
of  winds  and  thunderstorms  upon  the  ha])its  and  diffusion  of  insects. 

Flowers  and  insects  in  New  Mexico,  T.  D.  A.  Cockerell  [Aiiut.  Nat.,  36 
( 1902),  No.  430,  pp.  809-817). — Notes  on  the  insect  visitors  of  a  numljer  of  flowers  in 
different  parts  of  New  Mexico. 

Injurious  insects,  E.  Fleutiaux  {Agr.  Prat.  Pays  Chaiuh,  2  {1902),  No.  8,  pp. 
229-234). — Brief  notes  are  given  on  the  habits  and  life  history  of  Brachi/trupes  mem- 
hrannceuii,  which  causes  serious  damage  to  coffee  trees  in  JNIadagascar;  Cenirinus 
sij>oIm,  injurious  to  the  custard  apple;  Corq/ra  transUneella,  which  attacks  the  seeds 
of  sesame.     A  brief  list  is  given  of  insects  collected  along  the  Mouni  River. 

Injurious  insects  observed  in  Ireland  during  the  year  1901,  G.  H.  Car- 
penter {Ecou.  Proc.  Poij.  DiihHn  Soc,  1  {1902),  II],  No.  5,  pp.  132-160,  pi.  1,  fy/s. 
27). — Detailed  notes  are  given  on  the  life  history  and  injuries  caused  by  the  sheep-fly 
{Lncilia  sericata).  Observations  show  that  this  fly  deposits  its  eggs  in  clusters  of 
aVrout  50  in  the  wool  of  the  sheep,  and  that  heavy  wooled  fat  sheep,  especially  such 
as  are  in  an  uncleanly  condition,  are  most  liable  to  attack.  The  insect  may  irritate 
the  skin  so  extensively  as  to  cause  great  loss  of  flesh,  or  death  in  some  instances. 
Ordinary  sheep  dips  are  not  effective  in  destroying  this  insect,  but  constant  use  of 
sulphur  or  lime  dust  and  frequent  examination  of  the  wool  will  serve  to  prevent 
serious  injury. 

Notes  are  given  on  Phj/llotirta  nemorum  injuring  turnips,  cabbage-root  maggots, 
diamond-back  moth,  frit  fly,  bean  weevil,  pea  weevil,  ground  ])eetles,  pear  thrips, 
and  a  number  of  other  injurious  insects.  For  combating  injurious  ground  l)eetles 
poisoned  bait  in  tin  dishes  is  reconnnended. 

Insects  injurious  to  fruit  and  vegetables,  H.  T.  Fernald  (  Tram.  Masmrhui<ett-'< 
Hart.  Soc.  1901,  I,  pp.  141-143).—A  general  account  of  the  extent  of  injuries  due  to 
insects  with  special  reference  to  the  ravages  of  the  San  Jose  scale. 

Inspection  of  fruits  and  plants;  orchard  notes  for  August,  G.  Quinn  {Jour. 
Agr.  and  Ind.  South  Amtralia,  6  {1902),  No.  1,  pp.  25-29). — A  brief  description  is 
given  of  the  inspection  system  which  is  in  force  in  South  Australia,  and  notes  are 
presented  on  the  time  of  appearance  of  several  important  injurious  insects,  together 
with  recommendations  of  treatment. 

Insects  injurious  to  fruit  trees,  H.  Faes  {Chron.  Agr.  Canton  Vnud,  15  {1902), 
No.  15,  pp.  449-459,  figs.  6). — Notes  are  given  on  the  habits,  life  history,  and  means 
of  combating  woolly  aphis,  apple  aphis,  plum  aphis,  peach  aphis,  various  species 
of  scale  insects,  including  oyster-shell  bark-louse,  peach  scale,  San  Jose  scale,  and 
Grapholithafunebrana. 

Suggestions  for  controlling  the  importation  of  insect  pests,  H.  Maxwell- 
Lefrov  (  West  Indian  Bid.,  3  {1902),  No.  2,  pp.  140-150). — The  author  classifies  the 
various  insect  pests  known  in  the  West  Indies  into  groups  arranged  according  to  the 
degree  of  damage  caused  by  the  insects.  Scale  insects,  of  which  120  species  are 
known  in  the  West  Indies,  are  arranged  in  3  classes,  considered  as  very  destructive, 
moderately  destructive,  rare  and  harmless,  respectively.     Among  these  species  the 
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great  majority  of  very  destructive  species  have  been  introduced  from  various  foreign 
sources.  Notes  are  given  on  the  insects  which  are  likely  to  be  introduced  and  on  the 
means  of  distribution  of  injurious  insects  among  the  West  Indian  Islands.  The 
author  recommends  the  prohibition  of  special  importations,  the  destruction  of  infested 
plants  upon  arrival,  and  the  treatment  of  all  imported  plants  by  fumigation  or  some 
other  method. 

Certain  leaf-eating  caterpillars  of  the  sugar  cane,  W.  van  Deventek  ( Mrdcd. 
Frocfstat.  Suikerriet  West  Java,  1902,  No.  56,  pp.  12,  pi.  1). — Descriptive  notes  are 
given  on  Pnm2^hila  atigias,  Hi'i<prrin  pMlino,  II.  inathias,  and  H.  conjwicta. 

Cane  borer  (Diatraea  saccharalis),  W.  C.  Stubbs  and  H.  A.  Morgan  {Loimiana 
Sins.  Bui.  70,  '2.  ser.,  pp.  885-927 j  Jigs.  11). — Notes  are  given  on  the  history  of  this 
insect  in  the  Southern  States  and  its  general  distribution.  Circular  letters  were  sent 
to  cane  growers  in  the  various  parts  of  the  State,  the  replies  to  which  indicate  that 
the  borer  is  at  present  distributed  chiefly  in  the  parishes  of  Assumption,  Ascension, 
and  Iberville  on  the  east  and  west  banks?  of  the  Mississippi.  Various  remedial  meas- 
ures are  practised  ))y  the  cane  growers,  but  the  most  effective  one  is  burning  all  of 
the  trash.  The  details  of  the  life  history  of  this  insect  were  worked  out  in  both 
cane  and  corn,  the  2  most  important  food  plants  of  the  species.  It  was  found  that 
the  larva;  which  emerge  from  eggs  in  November  do  not  pupate  until  the  following 
March  or  April,  while  in  July  the  larval  period  is  usually  from  25  to  28  days.  This 
prolongation  of  the  larval  period  is  of  considera]>le  importance  in  combating  the 
insect.  The  pupal  condition  is  always  spent  in  the  cane  stalk.  About  87  per  cent 
of  the  moths  appear  before  April  15.  In  the  corn  plant  the  borers  destroy  the  ter- 
minal leaves.  It  is  believed  by  the  authors  that  the  corn  plant  is  largely  responsible 
for  the  increase  of  the  sugar-cane  borer  in  the  State. 

In  combating  this  insect  it  is  important  to  remember  that  the  moths  can  not  escape 
from  buried  cane;  the  borer,  therefore,  can  not  increase  its  distribution  from  fall- 
planted  cane,  unless  the  tops  are  left  upon  the  ground  undestroyed.  The  windrow- 
ing  of  canes  is  condemned  as  a  practice  which  allows  the  extensive  distribution  of 
the  insect.  The  cane  tops  or  other  material  in  which  the  borer  may  be  found  should 
either  be  buried  or  burned.  During  the  author's  experiments  100  stalks  of  cane  were 
buried  at  different  depths,  varying  from  6  in.  to  i  in.  The  results  indicate  that  in 
some  soils  many  of  the  borers  died  and  that  the  moths  were  unable  to  escape,  even 
when  the  cane  was  buried  to  a  depth  of  5  in.  It  is  reconmiended  that  neither  corn 
nor  a  second  crop  of  sugar  cane  be  planted  on  windrowed  ground  until  the  borers 
have  been  eradicated.  The  cutting  out  of  infested  stalks  of  corn  and  cane  may  be 
accomplished  without  any  great  expense.  In  one  instance  2,000  acres  were  thus 
treated  at  an  expense  of  |il70.  The  chief  natural  enemies  of  the  sugar-cane  borer 
are  the  larvte  of  Cliauliognathus  marginatus  and  Drasterins  elegans;  ants  and  an 
unidentified  white  fungus  have  also  been  observed  attacking  this  insect. 

The  turnip  sawfly  and  injuries  caused  by  this  insect  in  the  vicinity  of 
Paris  in  1901 ,  1\  Marchal  {Ann.  Min.  Agr.  [France'\,21  {1902),  No.  2,  pp.  295-304, 
Jigs.  2). — Descriptive  biological  and  economic  notes  are  given  on  ^</iaKa  spm«m?n. 
The  insect  is  injurious  to  all  cultivated  members  of  the  mustard  family  and  to  various 
wild  species  of  this  family.  In  the  adult  stage  it  lives  not  longer  than  15  days.  The 
injury  is  caused  by  the  larvae,  which  skeletonize  the  leaves.  There  are  2  generations 
per  year,  the  first  generation  of  adults  appearing  in  May  and  the  second  in  August. 
This  species  of  sawfly  is  found  in  England,  Continental  Europe,  and  as  far  east  as 
Japan.  It  has  appeared  in  large  numbers,  causing  unusual  destruction  at  various 
times.  The  invasion  of  1901  was  attended  with  great  destruction  to  cruciferous 
plants.  In  some  localities  crows  are  useful  in  destroying  this  insect.  A  number  of 
other  birds,  particularly  ducks,  feed  upon  the  insect.  It  is  also  attacked  l)y  various 
parasites  and  by  a  bacterial  disease.     The   remedies  which  are  recommended  for 
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coiitr()Ilin<r  it  include  wpraying  with  kerosene  enuilsion,  rape-seed  oil,  itowdered 
lime,  and  the  use  of  trenches  and  brushes,  as  well  as  collection  of  tlie  adult  insects 
and  rotation  of  crops. 

The  fruit  fly,  J.  Lindsay  {QuecnsUmd  Ayr.  Jour.,  11  [1903),  No.  1,  pp.  21-23). — 
In  combating  the  attacks  of  the  fruit  fly  upon  oranges  the  author  had  the  best  success 
in  c<  lilecting  a  few  of  the  oranges  which  tirst  ripened  and  i)lacing  them  on  the  ground 
near  the  tree,  smearing  them  with  some  preparation  like  "tanglefoot"  used  for 
catching  flics.  The  oranges  thus  treated  are  jilaced  in  position  in  the  evening,  and 
the  observations  made  by  the  author  indicate  that  flies  in  attempting  to  oviposit  in 
the  oranges  are  capturecl  in  large  numbers. 

Winter  treatment  of  the  San  Jose  scale  in  the  light  of  recent  experiments, 
W.  I\I.  Scott  and  W.  K.  Fiske  ( (ieorgki  Stale  Bd.  E)it.  Biil.  4,  pp.  82,  pla.  2) . — During 
the  past  winter  over  500,000  trees  in  Georgia  were  sprayed  with  petroleum  oils  in 
some  form.  A  number  of  other  insecticides,  including  whale-oil  soap,  lime-salt-and- 
sulphur -wash,  crude  caustic  potash,  etc.,  were  used  and  notes  are  given  on  the  results 
of  the  experiments  with  these  insecticides.  The  experiments  were  confined  to  peach 
trees  and  were  conducted  in  2  orchards  containing  17,000  trees  2  years  of  age  and 
200,000  trees  4  years  of  age  respectively.  In  one  orchard  only  about  10  per  cent  of 
the  trees  were  free  from  the  scale,  while  in  the  other  about  25  per  cent  were  badly 
infested.  Insecticide  work  was  begun  on  Novemljer  30  and  was  continued  at  inter- 
vals during  December,  January,  February,  and  up  to  March  7.  Several  kinds  of 
oil  were  used,  including  Pennsylvania  crude  (jil,  refined  kerosene,  Ohio  crude  oil, 
and  California  distillate.  From  the  extensive  experiments  carried  on  by  the  authors 
it  appears  to  l)e  impossible  to  decide  definitely  as  to  the  comparative  merits  of  kero- 
sene and  crude  oil.  They  are  considered  the  2  best  remedies,  good  results  having 
been  obtained  from  2  applications  of  either  one,  at  a  strength  not  lower  than  15  per 
cent.  The  results  appear  to  be  slightly  in  favor  of  the  effectiveness  of  crude  oil. 
Two  applications  proved  much  more  effective  than  one.  In  many  cases  1  application 
was  (juite  inadequate  while  2  applications,  even  of  weaker  solutions,  were  very  effect- 
ive. A  comparison  was  made  between  fall  and  spring  spraying.  It  was  found  that 
a  greater  i^roportion  of  the  scale  was  killed  on  trees  sprayed  in  the  spring  than  on 
those  sprayed  in  the  fall  or  winter.  There  are,  however,  many  strong  and  obvious 
advantages  in  favor  of  treatment  in  the  fall.  A  careful  comparative  test  was  made 
of  a  mechanical  mixture  of  oil  and  soap  emulsion.  As  a  result  of  this  test  it  is  stated 
that,  all  things  considered,  the  oil  maybe  applied  as  cheaply  and  with  less  trouble  in 
the  form  of  emulsion  than  in  the  form  of  mechanical  mixtures. 

Tests  were  made  of  different  strengths  of  oil,  including  10,  15,  20,  and  25  i)er  cent 
solutions.  It  was  found  that  a  25  ]>er  cent  solution  is  required  for  young,  healthy, 
infested  orchards,  while  2  applications  of  a  15  per  cent  solution  proved  effective  in 
older  orchards. 

Observations  made  for  the  purpose  of  determining  the  influence  of  the  weather  on 
spraying  gave  only  negative  results.  No  apparent  influence  of  the  weather  was 
determined.  The  Ohio  crude  oil  was  used  on  several  plats  of  trees  with  good  suc- 
cess. California  distillate,  at  strengths  of  10,  15,  and  20  per  cent,  was  sprayed  on  200 
trees,  with  no  better  results  than  those  obtained  from  ordinary  oils. 

Whale-oil  soap  was  used  in  solutions  of  1\  and  2  lbs.  to  the  gallon  of  water.  The 
weaker  solution  was  found  to  be  unsatisfactory,  even  in  2  ajiplications,  while  a  single 
spraying  with  a  solution  of  2  lbs.  to  the  gallon  was  very  effective.  None  of  the 
applications  of  whale-oil  soap  made  during  the  fall  and  winter  were  successful.  The 
experiments  indicate  that  whale-oil  soap  should  be  applied  in  the  spring  as  late  as 
possiljle  before  the  blossoms  open.  A  single  application  of  potash  soap,  at  the  rate 
of  2  lbs.  to  the  gallon  of  water,  under  good  conditions,  gave  as  good  results  as  single 
applications  of  a  25  per  cent  strength  of  kerosene  or  crude  oil,  either  in  mechanical 

16398— No.  6—03 6 


590  EXPERIMENT    STATION    RECORD. 

mixture  or  in  an  emulsion.  The  general  effect  of  whale-oil  S(jap  on  trees  was  appar- 
ently beneficial,  with  1  exception.  The  lime-salt-and-sulphur  wash  was  carefully 
tested.  The  effect  of  this  insecticide  on  the  scales  was  not  at  once  apparent,  hut  the 
ultimate  results  were  as  satisfactory  as  those  obtained  from  2  applications  of  kero- 
sene ennilsion.  This  insecticide  is  considered  equal  to  any  treatment,  except  2 
applications  of  kerosene  or  crude  oil.  The  cost  of  the  material  for  lime-salt-and- 
sulphur  wash  is  much  less  than  that  of  oil;  the  cost  and  trouble  of  preparation,  how- 
ever, is  more  than  that  of  the  oil  emulsion.  One  test  was  made  of  i-esin  wash,  with 
poor  results.  It  proved  also  to  l)e  a  difficult  matter  to  prepare  this  insecticide  prop- 
erly. Crude  caustic  potash  was  tested  in  solutions  containing  5,  10,  and  15  lbs.  to  50 
gal.  of  water.  The  weak  solution  was  ineffective,  but  the  2  stronger  ones  gave  good 
results.  The  trees  were  not  injured  by  any  of  the  solutions.  Crude  carbolic  acid 
was  tested  in  various  forms,  with  unsatisfactory  results  in  all  cases. 

In  addition  to  the  experiments  already  mentioned,  53  3-year-old  peach  trees  and 
1,000  plum  trees  were  treated.  Various  strengths  of  kerosene  and  crude  oil  were 
used  throughout  the  season  in  spraying  these  trees.  The  results  were  highly  satis- 
factory. The  trees  bloomed  and  put  out  leaves  in  a  normal  manner  and  bore  an 
excellent  crop  of  fruit.  The  scale  was  perhaps  as  nearly  eradicated  as  possible. 
Notes  are  given  on  the  methods  of  preparing  oil  emulsion,  lime-salt-and-sulphur 
wash,  whale-oil  soap,  and  crude  caustic  potash. 

The  codling' moth,  G.  Quinn  {Jour.  Acjr.  und  Ind.  South  Australia,  6  {190£),  No. 
2,  pp.  110-114)  ■ — A  circular  letter  was  sent  to  a  number  of  prominent  apple  growers 
in  Tasmania  for  the  purpose  of  securing  statements  concerning  the  effectiveness  of 
measures  which  had  been  adopted  in  controlling  the  codling  moth.  The  majority 
of  the  fruit  growers  express  the  opinion  that  governmental  inspection  is  necessary 
for  effective  work  in  controlling  this  insect.  Attention  is  called,  however,  to  the 
necessity  of  conscientious  work  on  the  part  of  the  inspectors. 

Spraying'  tests  for  the  codling  moth,  G.  Quinn  {Jour.  Agr.  and  Ind.  South 
Australia,  6  {1902),  No.  1,  pp.  19-21). — A  series  of  experiments  were  undertaken  for 
the  purpose  of  determining  a  suitable  method  for  combating  this  insect.  The  trees 
were  sprayed  at  intervals  of  2  weeks,  beginning  immediately  after  the  fall  of  the 
petals.  The  insecticides  used  were  Paris  green,  1  oz.  to  10  gal.  limewater  (made  by 
slaking  1  lb.  of  fresh  lime);  and  arsenite  of  soda  (made  by  boiling  1  11).  of  w^hite 
arsenic  and  2  lbs.  of  soda  crystals  in  1  gal.  of  water,  which  was  then  diluted  at  the 
rate  of  1  pt.  in  40  gal.  of  limewater).  Different  blocks  of  trees  were  sprayed  4, 5,  6, 
and  7  times  respectively  with  Paris  green.  These  blocks  showed  89,  93,  94,  and  83 
per  cent  of  apples  respectively  free  from  codling  moth.  In  the  4  rows  which  Avere 
not  sprayed  57  per  cent  of  the  ajiples  were  free  from  codling  moth,  while  on  4  rows 
which  were  sprayed  5  times  with  arsenite  of  soda  94  per  cent  were  free  from  attack. 

The  peach  worm,  W.  T.  Clarke  {California  Sta.  Bui.  144-,  I^P-  44,  fig»-  '20). — The 
peach  worm  {Anarsin  lineatella)  is  said  to  be  the  most  serious  insect  pest  of  the  peach 
of  California,  where  the  damage  in  some  seasons  amounts  to  30  per  cent  of  the  entire 
crop.  The  insect  is  known  under  the  names  bud  worm  and  fruit  worm,  according  to 
the  part  of  the  peach  tree  which  it  injures  at  different  seasons  of  the  year.  The 
author's  experiments  were  made  on  200  acres  of  peach  trees  of  different  varieties 
containing  about  12,000  trees,  and  these  experiments  were  duplicated  on  a  smaller 
scale  in  many  other  localities.  During  the  winter  the  insect  hibernates  in  a  burrow 
within  the  bark  in  the  crotches  of  the  tree  where  the  new  wood  joins  that  of  the 
previous  year.  The  burrow  is  always  on  the  upper  side  of  the  crotch.  The  insect  is 
not  attacked  by  parasites  during  the  hibernation  period  to  any  appreciable  extent. 
The  distribution  of  these  winter  burrows  of  the  species  was  found  to  correspond 
with  the  extent  to  which  old  infested  peaches  had  been  thrown  around  the  trees  as 
a  fertilizer.  This  custom  is  condemned  as  responsible  for  spreading  the  insect.  It 
was  found  that  pruning  could  not  be  depended  ujion  for  controlling  this  insect. 
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Spraying  experinienta  were  iiifitituted  on  January  9  and  were  coutinvied  until  the 
middle  of  the  month.  Keronene  emulsion  of  2  strength!^  was  used,  bvit  this  insecticide 
appeared  to  have  no  beneficial  effect.  It  was  found  by  examining  thelarva?  in  their 
winter  burrows  that  the  silk  casing  by  which  they  were  surrounded  })rotected  them 
against  not  onl)'  kerosene  enuilsion  but  distillate  oil,  lime-salt-and-sulphur  spray, 
and  other  materials.  No  (hfferences  were  noted  between  the  sprayed  and  the 
unsprayed  trees  if  spraying  was  performed  during  the  winter.  Jt  was  found  neces- 
sary to  wait  until  the  larvae  became  active  in  the  spring.  During  the  sjiring  spraying 
experiments  lime-salt-and-sulphur  mixture,  oils,  emulsions,  and  I  X  L  were  used. 
The  latter  insecticide  was  used  on  8,300  peach  trees  with  very  unsatisfactory  results. 
The  best  results  were  obtained  from  the  use  of  the  lime-salt-and-sulphur  mixture^ 
The  use  of  oils  and  emulsions,  including  the  so-called  Hercules  enmlsion  made  from 
distillate  oil,  caused  more  or  less  destruction  of  the  l)lossoms  and  injury  to  the  trees. 

The  larvae  remained  in  their  burrows  until  early  in  March  when  they  escaped  and 
attacked  the  young  growth,  boring  into  the  i)itli.  Tliis  attack  is  more  noticealile  on 
young  than  on  old  trees.  The  larv;e  remain  in  the  buds  and  new  twigs  until  the 
latter  part  of  April.  The  larv?e  seek  the  curled  pieces  of  bark  on  the  trunks  and 
branches  of  the  tree  for  pupation,  the  large  proportion  of  the  larvse  pupating  low 
down  on  the  trunk.  Banding  experiments  showed  that  the  larvae  did  not  prefer  the 
bands  to  the  curled  pieces  of  bark.  The  moths  appear  in  from  10  to  12  days  and 
begin  to  lay  their  eggs  about  May  9  about  the  bases  of  the  leaves.  The  larvpe  from 
these  eggs  bore  into  the  pith  and  remain  as  twig  borers  ff)r  about  20  days,  when  they 
leave  the  twigs  and  enter  the  fruit.  The  next  generation  exhibits  a  similar  life  his- 
tory, while  the  larv;e  from  the  third  generation  enter  the  bark  in  the  crotches  of  the 
tree  and  pass  the  winter  in  this  condition.  For  combating  this  insect  the  author 
recommends  spraying  with  the  lime-salt-and-sulphiu-  compound  just  before  the  blos- 
soms open,  or  even  after  the  blossoms  have  oj^ened. 

Insects  of  the  wattle  trees,  W.  W.  Frogg  ATT  (J  _r/;-.  (jaz.  Ne.w  South.  Walef^,  13 
{1902),  No.  7,  pp.  701-120,  pis.  8). — Certain  species  of  the  genus  Acacia  known  as 
wattle  trees  in  Australia  are  among  the  most  important  trees  of  that  country.  These 
trees  are  frequently  damaged  to  a  great  extent  by  various  species  of  insects,  and  in 
the  present  article  the  author  has  brought  together  descriptions  of  a  large  number  of 
species  of  insects  which  injure  these  trees.  The  insects  which  are  descriV>ed  include 
various  species  of  beetles,  moths,  flies,  scale  insects,  and  other  II omoptera.  A  num- 
ber of  the  injurious  species  consideivd  are  well  illustrated  on  plates. 

The  effect  of  Aphrophora  salicis  on  willows,  A.  Jacobi  {Arh.  K.  GcmmdJidt- 
samfe,  Biol.  Abt.,  2  {1902),  No.  4,  pp-  51.3,  514)- — The  author's  observations  were  con- 
fined largely  to  the  injurious  effects  of  this  insect  upon  Salix  alba.  It  was  found  that 
where  the  insect  was  present  in  large  numbers  the  leaves  were  greatly  injured  by 
the  numerous  punctures  and  the  whole  plant  became  stunted. 

Felted  beech  coccus  {.Tour.  Bd.  Agr.  \_London:],  9  {1902),  No.  2,  pp.  218,  219).— 
Cryptococcus  fagi  attacks  chiefly  the  trunks  of  beech  trees.  It  is  recommended  that 
infested  trees  be  twice  sprayed  with  strong  kerosene  emulsion,  with  an  interval  of 
2  days  between  the  ajiplications. 

Hydrocyanic-acid,  gas  in  greenhouses,  H.  C.  Price  {Anier.  Florist,  19  {1902), 
No.  750,  pp.  405,  406). — A  number  of  tests  were  made  with  this  substance  in  fumi- 
gating greenhouses  for  the  destruction  of  injurious  insects.  It  was  found  that  plants 
were  less  injured  by  exposure  for  a  short  time  to  a  large  amount  of  gas  than  by  a 
long  exposure  to  a  small  amount  of  gas.  The  method  of  fumigating  with  dilute  gas 
is  therefore  not  recommended. 

Fumigation  under  box  covers,  C.  P.  Lounsbury  {Agr.  Jour.  Cape  Good  Hope, 
21  {1902),  No.  1,  pp.  54-64,  .figs.  4) . — The  author  briefly  describes,  in  connection  with 
illustrati(jns,  the  more  important  box  fumigators  which  have  been  constructed  in 
different  countries  for  use  in  combating  the  San  Jose  scale. 
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Ortel's  traps  for  catching  locusts,  R.  de  Saint- Foix  (Bui.  Agr.  Algerie  et  Tuni- 
si(\  8  [1902),  No.  14,  pp.  34s,  344)- — It  was  found  that  by  sinking  troughs  into  the 
soil  and  partly  filling  them  with  water  covered  with  a  film  of  oil  the  locusts  could 
be  induced  to  jump  into  the  trough,  provided  a  number  were  caught  by  other  methods 
and  thrown  into  the  film  of  oil. 

The  fundamentals  of  spraying,  A.  V.  Stkubenkauch  {Pennsijlwn'ui  Slate  Drjd. 
Agr.  Bill.  93,  pp.  35,  ph.  10,  figii.  4)- — Reprinted  with  slight  changes  of  plirasc(tlogy 
from  Illinois  Station  Bulletin  68  (E.  S.  R.,  13,  p.  876). 

Alphabetical  index  to  North  American  Orthoptera  described  in  the  eight- 
eenth and  nineteenth  centuries,  S.  H.  Scudder  [Bostoti  Soc.  Nat.  Hist.,  Occasiomtl 
Papers,  TT,  1901,  pp.  436).- — In  this  paper  the  author  has  compiled  a  list  of  all  known 
definite  references  to  the  Orthoptera  of  North  America  and  the  West  Indies,  from 
the  time  of  Linna?us  to  the  close  of  the  last  century.  The  paper  includes  an  alpha- 
betical index  of  all  the  species  arranged  according  to  genera,  and  bibliographical 
references  under  each  genus,  abiV)]iographical  list  of  all  literature  cited,  and  an  index 
to  the  specific  names  mentioned  in  the  paper. 

The  salt-marsh  mosquito  (Culex  sollicitans),  J.  B.  Smith  (Science,  n.  ser.,  l'> 
(1902),  No.  401,  pp.  391-394)- — The  experiments  and  observations  of  the  author  on 
this  insect  show  that  the  adult  deposits  its  eggs  singly  in  the  nuid  of  salt  marshes 
above  ordinary  high  tide  where  the  sod  is  not  too  wet.  The  eggs  may  also  Ije  laid 
in  other  situations.  They  remain  in  the  mud  for  an  indefinite  time  until  unusually 
high  tide  or  heavy  rain  covers  them  with  water;  they  then  hatch  within  a  few  min- 
utes and  the 'larva?  feed  on  the  decomposing  mud.  The  larvte  seem  to  thrive  well  in 
botli  salt  and  fresh  water. 

Clothes  moths  (Jour.  Bd.  Agr.  [London],  9  (1902),  No.  2,j)p.  221,223).— Biologiail 
and  economic  notes  are  presented  on  Tinea  pellioneUa,  T.  biseUieUa,  and  T.  tapetzeUn. 
The  attacks  of  these  insects  may  be  prevented  in  large  part  by  frequent  removal  and 
beating  of  clothes.  Exposure  to  sunlight,  the  use  of  benzine,  and  cold  storage  at  a 
temperature  of  40°  F.  are  recommended. 

Furniture  beetles  (Jour.  Bd.  Agr.  [London'],  9  (1902) ,  No.  2,  pp.  219-221).— Notes 
are  given  on  the  hal)its  and  life  history  of  Anobium  domesticum  and  Xestobium  tessel- 
latum.  As  a  remedy  for  these  insects  it  is  recommended  that  cracks  of  furniture  be 
painted  with  a  solution  of  corrosive  sublimate,  or  that  infested  material  be  treate<l 
with  benzine  or  carbolic  acid.  Fumigation  with  hydrocyanic  acid,  where  practicable, 
is  exceedingly  effective. 

Economy  in  bee  keeping,  E.  Fokrest  (Jour.  Jamaica  Agr.  Soc,  6  (1902),  No.  7, 
pp.  259-^61). — Attention  is  called  to  the  necessity  of  keeping  the  hives  and  all  equip- 
ment around  the  apiary  in  a  clean  condition  in  order  to  avoid  diseases  among  the 
bees  and  to  secure  a  better  and  more  marketable  grade  of  honey. 

Apiculture  and  serotherapy,  P.  Robinet  (Rec.  Internat.  Apicult.,  24  (1902),  Nos. 
6,  pp.  133-137;  7,  pp.  144-143). — The  anatomical  details  of  the  stinging  apparatus  of 
bees  are  carefully  described  and  brief  recommendations  are  made  concerning  means 
which  may  be  adopted  for  avoiding  bee  stings.  Natural  innnunity  to  the  bad  effects 
of  bee  stings  is  acquired  in  many  individuals  after  being  stung  from  1  to  30  times. 
The  blood  serum  ajipears  to  acquire  specific  antivenin,  which  neutralizes  the  effect 
of  the  sting.  It  is  suggested  that  experiments  along  this  line  may  perhaps  demon- 
strate the  possibility  of  artifical  immunization  by  means  of  serum  vaccination. 

Foul  brood  and  its  prevention  in  Ireland  (Jour.  Bd.  Agr.  [London],  9  (1902), 
No.  2,  pp.  223,  224).— Notes  are  given  on  the  distribution  and  prevalence  of  this 
disease  in  Ireland.  It  is  stated  that  for  the  purpose  of  facilitating  the  adoption  of 
reliable  methods  for  treating  this  disease  hives  are  being  provided  with  a  hole  which 
may  be  closed  with  a  shutter;  a  cloth  or  sjionge  saturated  with  a  10  per  cent  solution 
of  formalin  may  be  inserted  in  the  hole  for  fumigation  purposes. 
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Bombyx  faidherbei,  Dumas  {Agr.  Prat.  Pays  Chauds,  ^  [1902),  No.  8,  pp.  235, 
2SG). — The  larva  of  this  silkworm  lives  on  the  lower  surface  of  the  leaves  of  Zi/zijpJms 
ortluKxmtlia,  and  is  of  about  the  size  of  the  larva  of  the  common  silkworm.  The 
total  duration  of  the  larval  period  is  about  42  days.  It  is  stateil  that  the  moth  closely 
re.sembles  the  common  silkworm  moth.  The  female  lays  50  to  100  eggs  and  the 
period  of  incubation  is  from  7  to  8  days. 
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Scope  and  results  of  tlie  nutrition  investigations  of  the  Office  of  Experi- 
ment Stations,  A.  C.  True  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Rpt.  I'.iOl, 
pp.  4'j'7-4S2). — A  brief  historical  account  of  the  growth  of  nutrition  investigations  in 
the  United  States,  together  with  detailed  statements  of  those  carried  on  under  the 
aus])ices  of  the  Office  of  Exi»eriment  Stations  and  suggestions  regarding  future  work. 

The  form  in  w^hich  starch  occurs  in  fresh  and  stale  bread,  L.  Lindet  {Bid' 
Sac.  Chilli.  Paris,  3.  ser.,  27  [1903),  No.  12,  pp.  6J4-6J5).— Using  the  methods  which 
he  has  elaborated,  the  author  studied  the  starch  and  its  derivatives  in  the  crust  and 
crumb  of  l)read  and  in  fresh  and  stale  bread.  The  results  of  his  analyses  of  the  crust 
and  crumb  of  bread  follow,  the  coefficients  of  absorption  representing  the  ratio  of 
the  space  occupied  by  a  gram  of  wet  starch  to  that  occupied  by  a  gram  of  dry  starch: 

Comparison  of  tJie  cnist  and  crinid)  of  hread. 


Water. 

In  dry  matter. 

For  100  parts  of  total  starch- 

Coeffi- 
cient of 
absorp- 
tion 

Reducing 
sugar. 

Sacclia- 
rose. 

Dextrin. 

Starch    Starcli  in- 
soluble." soluble." 

Crumb  interior 

Per  cent. 
44.8 
44.1 
19.3 
15.7 

Per  cent. 
1.2 
1.3 
1.4 
1.3 

Per  cent. 

0.6 

.7 

.9 

.9 

Per  cent. 
6.7 
9.6 
16.9 

11.8 

Per  cent. 

10.7 

10.6 

2.1 

1.5 

Per  cent. 
82.6 
79.8 
81.0 
81.7 

4  4 

4.6 

4.7 

Upper  crust 

4.1 

"In  dilute  hydrochloric  acid. 

Similar  determinations  were  made  with  the  crust  and  crmnl)  of  freshly  baked  and 
stale  bread,  which  show,  according  to  the  author,  that  as  bread  grows  stale  the 
water  content  of  the  crust  increases,  while  the  dextrin  content,  the  proportion  of 
stai'ch  insoluble  in  dilute  hydrochloric  acid,  and  the  coetticient  of  absorption  remain 
practically  unchanged.  On  the  other  hand,  in  the  case  of  the  crumb,  the  water  con- 
tent, the  percentage  of  dextrin,  and  the  coefficient  of  absorption  diminish,  while 
the  proportion  of  starch  insoluble  in  dilute  hydrochloric  acid  increases.  The  results 
are  discussed  in  relation  to  the  food  value  of  bread. 

The  effect  of  decortication  and  grinding  upon  assimilation,  and  experi- 
ments on  the  effect  of  adding  wheat  flour  to  rye  bread,  K.  B.  Lehm.ann 
{Ardi.  Hyg.,  4o  {1902),  No.  2,  pp.  177-211). — The  author  studied  especially  the  diges- 
til)ility  of  Avedyk  and  Steinmetz  rye  breads  as  compared  with  ordinary  rye  bread, 
aud  also  the  digestibility  of  bread  made  from  a  mixture  of  rye  and  wheat.  The  con- 
clusion is  <lrawn  that  bread  made  from  rye,  ground  according  to  the  Steinmetz 
method  and  containing  not  less  than  15  per  cent  of  bran,  was  about  equal  in  nutri- 
tive value  to  ordinary  rye  bread. 

Rice  for  bread  making,  H.  Neuville  [Jour.  Agr.  Trop.,  2  {1902),  No.  16,  pp. 
292-294). — A  discussion  of  the  use  of  rice  mixed  with  wheat  flour  for  bread  making, 
with  citations  from  early  and  recent  work  on  the  subject. 

Some  uses  and  abuses  of  common  foods,  Emma  J.  Davenport  {Illinois  Assoc. 
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Dorn.  Sri.  Rpt.  190i!,  pp.  70-78). — The  author  discusses  especially  the  erroneous  views 
often  advanced  regarding  the  food  value  of  potatoes,  white  wheat  tlour  bread,  and 
pork. 

Canned  salmon,  T.  Macfarlane  {Lab.  Inland  Rev.  DejA.  Ottawa,  Canada,  1901, 
Bui.  7fJ,  pp.  17). — No  added  preservative  was  found  in  100  samples  of  canned  salmon 
examined.  Ninety-five  per  cent  f)f  the  samples  were  considered  satisfactory  as  to 
quality. 

Composition  of  poi,  E.  C.  Shorey  {Pacific  Commercial  Advertiser,  Honohdu,  1902, 
Sept.  IS,  p.  11). — Partial  analyses  are  reported  of  8  samples  of  poi  obtained  in  Honolulu. 

Uses  of  marine  algae  in  Japan,  K.  Yendo  {Postelsia,  the  Yearbook  of  the  Minne- 
sota Se<(side  Station,  1901.  St.  Paid,  1902,  pp.  3-18,  ph.  6).^K  number  of  marine 
algaj  are  described  which  are  used  in  Japan  for  food  and  for  other  domestic  purposes. 

The  use  of  bamboo  seed  as  food,  M.  Wallinc^er  {Indian  Forester;  abs.  in  Rev. 
Sci.  \^Paris'],  4.  ser.,  IS  {1902),  No.  3,  p.  94). — Facts  are  given  regarding  the  use  of 
band)oo  seed  for  food  in  India. 

Cocoa  and  chocolate,  A.  McGill  {L(d>.  Inland  Rev.  Dept.  Ottawa,  Canada,  1900, 
Bid.  72,  pp.  12). — Analyses  of  a  number  of  samples  of  cocoa  and  chocolate  are 
reported. 

Cloves,  T.  Macfarlane  {Lab.  Inland  Rev.  Dept.  Ottawa,  Canada,  1900,  Bid.  73, 
pp.  14). — This  bulletin  contains  a  report  of  the  examination  of  a  number  of  samples 
of  cloves,  whole  and  ground. 

Subject  list  of  works  on  domestic  economy,  foods,  and  beverages  {Patent 
Office  [Lundiiii]  Libr.  Ser.  No.  9,  Bibl.  Ser.  No.  G,  1902,  ])p.  136).— In  addition  to 
works  on  domestic  economy,  food,  and  l)everages,  this  volume,  as  is  stated  in  the 
sul)title,  includes  articles  on  the  culture  of  cacao,  coffee,  barley,  hops,  sugar,  tea,  and 
the  grajjc. 

Technical  education  of  bakers  and  confectioners,  C.  T.  Millis  {.lour.  Dept. 
Ayr.  <ind  Tech.  Instr.  Ireland,  2  {1902),  No.  4,  pp.  601-608,  pi.  l,figs.  2).— A  descrip- 
tion of  the  London,  England,  National  School  of  Bakery  and  Confectionery,  and  the 
course  of  instruction  provided. 

Concerning  tin  from  a  hygienic  standpoint,  especially  that  found  in  pre- 
served foods,  K.  B.  Leiimaxx  (Arrli.  JIi/(/.,  4->  {1902),  No.  1,  pp.  88-11.5). — A  review 
of  the  literature  on  the  subject  and  experiments,  which  are  reported,  led  to  the 
conclusion  that  tin  may  cause  acute  digestive  disturbances  which  are  usually  not  seri- 
ous.    ( >tlier  deductions  have  to  do  with  special  piiases  of  the  subject. 

Concerning  the  occurrence  and  identification  of  fruit  sugar  in  the  fluids  of 
the  human  body,  C.  Neubeeg  and  H.  Strauss  {Ztschr.  Physiol.  Chem..,  36  {1902), 
No.  2-3,  pp.  2i37-2S8). — The  authors'  investigations  led  to  the  conclusion  that  occa- 
sionally, though  not  always,  levulose  is  found  in  the  blood  serum  and  other  fluids  of 
the  human  Ijody  and  occurs  whether  levulose  has  been  consumed  or  not. 

The  digestibility  of  fats  and  oils,  with  special  reference  to  emulsions,  J.  W. 
Wei.ls  {Bi'itii>Ii  Med.  Jour.,  1902,  No.  2181,  jtp.  1222-1224).— N  very  brief  account  of 
experiments  on  the  digestibility  of  cod-liver  oil,  cod-iiver-oil  emulsion,  and  petrolenin 
emulsion.     The  metalxtlisni  of  nitrogen  was  also  studie<l. 

Concerning  the  effect  of  muscular  work  upon  metabolism,  I.  Kaup  {Ztschr. 
Biol.,  43  {1903),  No  2,  pp.  ^I;'7-I'55).  — Experiments  were  made,  of  which  the  author 
was  the  subject,  on  the  effect  of  muscular  work  on  the  metabolism  and  excretion  of 
nitrogen,  sulphur,  and  phosphorus.  The  muscular  work  consisted  in  mountain 
climbing.  The  author's  conclusion  was  that  considerable  muscular  work  can  be 
performed  without  increasing  the  cleavage  of  protein  provided  the  diet  contains  an 
abundance  of  mtrogen-free  nutrients.  In  discussing  his  results  the  author  takes 
account  of  the  lag  in  the  excretion  of  the  constituents  studied.  The  digestibility  of 
the  ration  was  not  affected  by  the  muscular  work  performed. 
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Albumin  in  relation  to  hygiene  and  the  feeding  problem,  Finki.er  and  H. 
LiciiTENFELT  {Centbl.  Alkj.  Gemndheltspfl.,  21  {1902),  ,Sup.,  pp.  Vl+lStJ).— The 
authors  discuss  especially  the  nutritive  value  of  meat  extracts,  plasmon,  and  other 
similar  nitrogenous  food  products.  In  many  cases  the  analyses  of  such  goods  are 
rei>orted  as  well  as  digestion  and  metaboHsm  experiments. 

Experiments  on  the  amount  of  food  required  daily  by  man  with  especial 
reference  to  protein,  R.  O.  Neumann  (Arch.  Ilyg.,  4o  {1902),  No.  1,  pp.  1-87, 
dijtiix.  .)').— The  author  discusses  dietary  standards  and  summarizes  results,  quoting 
extensively  from  the  Hterature  of  the  subject.  He  also  reports  dietary  studies  and 
metabolism  experiments,  of  which  he  was  himself  the  subject,  covering  a  total  of 
746  experimental  days.  On  an  average  the  daily  diet  furnished  74.2  gni.  protein, 
117  gm.  fat,  and  213  gm.  carbohydrates,  the  energy  value  being  2,367  calories.  This 
was  sufficient  for  maintaining  the  body  weight,  which  was  on  an  average  70  kg. 
The  conclusion  is  drawn  that  it  is  possible  to  maintain  nitrogen  equilibriimi  on  a 
much  smaller  quantity  of  protein  than  Volt's  standard  calls  for  without,  at  the  same 
time,  increasing  the  amount  of  carbohydrates.  On  the  contrary,  he  believes  the 
amount  of  carbohydrates  (500  gm. )  may  be  diminished.  The  author  discusses  his 
results  at  length  and  among  other  points  considers  the  energy  value  of  alcohol. 
The  article  contains  a  bibliography. 
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Analyses  of  commercial  feeding  stuffs,  J.  L.  Hills,  C.  H.' Jones,  and  B.  0. 

White  (  Vrniunit  Stu.  BuL  97,  pp.  11-24) . — In  accordance  with  the  State  feeding 
stuff  law,  analyses  were  made  of  218  samples  of  cotton-seed  meal,  cotton-seed  feed, 
old  and  new  process  linseed  meal,  gluten  meals  and  feeds,  commercial  feeds  and 
cereal  breakfast  food  by-products,  calf  meal,  and  animal  meal.  None  of  the  cotton- 
seed meals,  feeds,  or  wheat  products  was  found  to  be  adulterated. 

"The  better  grades  of  oat  feeds,  corn  and  oat  feeds,  etc.,  were  found,  as  usual,  to 
meet  the  claims  made  for  them  by  the  manufacturers.  The  poorer  grades — likewise 
as  usual — were  of  lower  grade  than  even  their  small  promises  indicated. 

"Ninety  per  cent  or  thereabouts  of  the  provenders  (other  than  the  output  of  the 
oatmeal  mills)  seem  to  be  above  reproach.  Ten  per  cent  were  more  or  less  open  to 
question,  while  a  few  were  almost  surely  laden  with  extraneous  hulls." 

Fodders  and  feeds,  L.  A.  Voorhees  and  J.  P.  Street  [New  Jcrmj  Sta».  Ept. 
1901,  pp.  78-1361.— Concentrated  feeding  stuffs  (pp.  78-128).— Abstracted  from 
another  publication  (E.  S.  R.,  12,  p.  675). 

Average  analyses  of  fodders  grid  feeds  (pp.  129-134). — A  compilation  of  analyses 
made  at  the  station  of  fodders  and  feeding  stuffs. 

3Iarkct  prices  of  commercial  feeds  (pp.  135,136). — The  authors  givfe  in  tabular  form 
figures  showing  the  average  cost  of  a  number  of  commercial  feeds  in  New  Jersey 
since  1895,  the  records  on  which  the  figures  are  based  in  each  case  covering  the  6 
months  preceding  January  1. 

By-products  of  the  starch  industry  in  the  United  States  (Jour.  Soc.  Art.s,  50 
(1902),  No.  2592,  pp.  737,  738). — A  brief  descrijitive  and  statistical  article  on  starch 
by-products  used  as  feeding  stuffs. 

Zein  as  a  nutrient,  I.  W.  Szumowski  [Ztschr.  Phy.nol  Chem.,  36  (1902),  No.  2-3, 
pp.  198-218,  pi.  1). — The  chemical  characteristics  and  feeding  value  of  zein,  the 
principal  proteid  of  maize,  were  studied.  According  to  the  author,  dilute  caustic 
alkali  (1  per  cent  solution)  induces  a  modificatioirof  zein  which  is  soluble  in  water. 
When  maize  was  fed  to  geese  and  doves  zein  did  not  accumulate  in  the  organs  of  the 
l)ody.  Zein  injected  into  the  circulation  acte<l  as  a  poison  and  was  stored  up  in  the 
liver. 

Experiments  on  the  composition  and  digestibility  of  dried  potatoes, 
0.  Kellner,  J.  VoLHARi),  and  F.  Honcamp  (Dcut.  Liindii\  Presse,  29  (1902),  No.  85, 
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p.  691). — A  sample  of  dried  potatoes  was  prepared  and  analyzed.  The  dried  and 
ground  material,  when  mixed  with  water,  is  said  to  resemble  cooked  potatoes.  The 
digestibility  of  this  material  was  studied  with  sheep,  the  following  coefficients  of 
digestibility  being  obtained:  Dry  matter  80.1,  organic  matter  81.5,  protein  19.5,  and 
nitrogen-free  extract  92.0  per  cent.  The  advisability  of  drying  potatoes  for  fodder 
in  times  of  overproduction  is  discussed. 

Sugar-cane  fodder,  L.  Acutt  (Agr.  Jour,  and  Min.  Rec.  \_NataJ^,  5  {1902),  No.  10, 
pp.  319-331). — According  to  the  author,  who  discusses  sugarcane  growing  for  forage, 
this  material  is  a  useful  feeding  stuff,  especially  for  winter.  If  the  cane  has  been 
touched  by  frost,  he  believes  that  it  should  be  harvested  and  the  harder  portions  cut 
with  a  chaff  cutter,  as  this  will  not  keep  for  any  length  of  time,  while  the  balance  of 
the  crop  should  be  stacked.     It  is  stated  that  cattle  are  very  fond  of  old  cane  tops. 

Concerning'  sunflower-seed  cake,  R.  Wixdisch  {Lonchv.Vers.  Stat.,  57  {1902), 
No.  3-4,  pp.  305-3 111). — The  author  reports  analyses  of  sunflower  seed,  cake  and 
hulls,  and  discusses  these  figures  and  those  obtained  by  other  investigators. 

Fodder  value  of  barley  grass,  F.  B.  Guthrie  and  A.  A.  Ramsay  {Agr.  Gaz.  New 
Sonlh  Wales,  13  {1902),  No.  3,  pp.  309-311). —Nn  analysis  of  this  grass  is  reported. 

The  progress  of  protein  cleavage  when  the  diet  supplies  an  abundance  of 
protein,  O.  Fraxk  and  R.  Tro.mmsdorff  (Ztt^rhr.  Biol.,  4o  {1903),  No.  2,  pp.  3oS- 
287).— ~ln  experiments  with  a  dog  the  authors  studied  tlie  excretion  of  nitrogen  and 
carbon  dioxid  wlien  the  diet  supplied  an  abundance  of  protein,  especial  attention 
being  paid  to  the  variations  observed  when  the  diurnal  excretion  was  considered  by 
short  periods. 

Concerning  the  cleavage  of  carbohydrates  by  animal  ferments,  plant  fer- 
ments, and  enzyms,  W.  N.  Clemm  {Arch.  J'hy.<<iol.  [Pfi'iger],  89  {1902),  No.  9-10 
pp.  517-526). — Digestion  experiments  with  saliva  ptyalin,  pancreas  extract,  pan- 
creatin,  pig  and  dog  liver  ferments,  and  diastose  extract,  led  to  the  conclusion  that 
pancreas  ptyalin  formed  more  than  one  sugar  from  starch,  and  that  the  sugars 
formed  were  different  from  those  j^roduced  by  the  action  of  saliva  ptyalin. 

The  behavior  of  glycogen  in  boiling  potassium  hydroxid  solution,  E. 
PFLtJGER  {Arch.  Physiol.  [Pfi'iger],  92  {1902),  No.  3-5,  pp.  <?^-iOi).— According  to 
the  author's  investigation  glycogen  can  be  heated  for  a  number  of  hours  at  100°  in 
strong  potassium  hydroxid  solution  without  undergoing  decomposition.  On  the 
other  hand  glycogen  prepared  by  the  Briicke-Kiilz  method  was  partially  decomposed 
when  heated  in  dilute  potassium  hydroxid  solution. 

Concerning  the  glycogen  content  of  the  cartilage  of  vertebrates,  E.  PFLtioER 
{Arch.  Phi/.vol.  [J'Hiiij'r],  92  (1902),  No.  3-5,  pi>.  102,  iCW).— The  author  reports 
the  (juantitative  estimation  of  glycogen  in  fresh  liorse  cartilage. 

Contribution  to  the  subject  of  the  glycogen  content  of  the  skeleton,  j\I. 
Handel  {Arch.  Physiol.  [Pfli'igerl,  92  (190^),  No.  3-5,  pp.  104-114).— Experiments 
with  the  bones,  sinews,  and  cartilage  of  a  dog  and  with  tlie  marrow  and  other  parts 
of  the  bones  and  also  with  the  sinews  and  cartilage  of  a  steer,  are  reported.  In  the 
case  of  the  steer  the  amount  of  glycogen  varied  from  0.0059  per  cent  in  sinew  to 
0.2168  per  cent  in  cartilage.  The  dog  bones  were  found  to  contain  0.008  per  cent, 
the  sinew  0.030  per  cent,  and  the  cartilage  0.160  per  cent  glycogen.  According  to  the 
author  all  portions  of  the  skeleton  contain  glycogen  which  can  be  extracted  with 
potassium  hydroxid  solution.  The  glycogen  may  ))e  precipitated  with  alcohol  aiKl 
the  precipitate  is  not  flocculent.  The  amount  of  glycogen  in  bones  and  sinews  is 
very  small;  the  amount  in  cartilage  is  considerably  larger. 

Concerning  the  saponification  which  is  brought  about  by  gall  and  the 
estimation  of  soaps  in  the  presence  of  fatty  acids  in  gall  mixtures,  E.  PPLtJGER 
{Arch.  Physiol.  iPtliiyer],  90  {1902),  No.  1-2,  pp.  i-5^').— A  contribution  to  the  study 
of  the  assimilation  of  fat  (E.  S.  R.,  13,  p.  775).  Experimental  methods  are  described 
and  results  obtained  are  reported. 
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The  physiological  action  of  formaldehyde,  W.  Keen  {Amer.  Jour.  Physiol., 
6  [190S),  No.  5,  pp.  325-IW9) . — From  experiments  which  are  reported,  the  eonchision 
.av'as  drawn  that  trj'psin  "  like  a  starch  or  fat  splitting  enzym,  is  not  directly  affected 
by  formaldehyde.  .  .  ."  Fibrin,  on  the  other  hand,  is  rendered  more  or  less  indiges- 
tible, depending  on  the  strength  of  the  formaldehyde  and  the  time  of  exposure. 
U'e  may  conclude  from  this  that  formaldehyde  does  not  act  by  forming  active  oxy- 
gen, nor  by  destroying  the  zymase,  but  brings  about  the  death  of  the  cell  indirectly 
l)y  rendering  its  proteid  food  supply  useless  and  by  preventing  the  digestion  of  pro- 
teids  always  going  on  within  the  protoplasm  of  the  cell,  a  reaction  intimately  con- 
nected with  the  life  of  the  organism." 

Concerning'  the  modifications  which  -warm  and  moist  surroundings  pro- 
duce in  the  respiratory  quotient,  V.  Graxdis  and  C.  ^Mainixi  (Arch.  Ital.  liioL, 
37  {190£),  Xo.  2,  pp.  281-297,  fig.  1). — The  results  of  experiments  with  small  ani- 
mals and  pigeons  are  reported. 

Market  classes  and  grades  of  cattle,  with  suggestions  for  interpreting 
market  quotations,  H.  W.  Mumford  [Illhiols  Sta.  Bui.  78,  pp.  367-433,  figs.  48). — 
On  tlie  basis  of  an  extended  study  of  the  subject  in  the  Chicago  Union  Stock  Yards 
tile  author  discusses  the  jirincipal  classes  of  cattle  and  grades  in  which  the  classes  are 
subdivided  commercially,  the  purpose  of  the  bulletin  lieingto  familiarize  feeders  and 
breeders  of  beef  cattle  with  the  market  conditions.  The  imjiortanceof  such  a  classi- 
tication  is  shown  1)}-  the  fact  that  hitherto  there  has  been  no  uniformity  in  the  use  of 
terms  by  those  who  raise  and  sell  cattle  or  report  market  transactions  in  them. 
Recognizing  the  fact  that  in  the  nature  of  the  case  any  classification  must  be  more  or 
less  arbitrary,  the  following  is  submitted,  which  in  the  author's  opinion  represents 
the  distinction  actually  made: 

Market  classes  and  grades  of  cattle. 


Beef  cattle: 

Prime  steers. 

Choice  steers. 

Good  steers. 

Medium  steers. 

Common  rough  steers. 
PiUtcher  stock: 

Prime  heifers. 

Choice  heifers. 

Good  heifers. 

Metlium  heifers. 

Prime  cows. 

Choice  cows. 

Good  cows. 

Medium  cows. 

Common  rough  steers. 

Choice  bulls. 

Good  bulls. 

Medium  bulls. 
Cutters  and  canners : 

Gootl  cutters. 

Medium  cutters. 

Common  cutters  and  good  canners. 

Medium  canners. 

Inferior  canners. 

Bologna  bulls. 


Stockers  and  feeders: 

Fancy  selected  feeders. 

Choice  feeders. 

Good  feeders. 

Medium  feeders. 

Common  feeders. 

Inferior  feeders. 

Feeder  bulls. 

Fancy  selected  yearling  stockers. 

Choice  yearling  stockers. 

Good  yearling  stockers. 

Medium  yearling  stockers. 

Common  yearling  stockers. 

Inferior  yearling  stockers. 

Good  stock  heifers. 

Medium  stock  heifers. 

Common  stock  heifers. 
Veal  calves: 

Choice. 

Good. 

Medium. 

Common. 
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SUBCLASSES. 

Texas  and  Western  range  (;attle.  Distillers. 

MISCELLANEOUS. 

Baby  beef.  Dress  beef  cattle. 

Export  cattle.  Stags. 

Shipping  steers. 

The  different  classes  and  grades  are  discussed  and  described.  Some  of  the  author's 
deductions  follow: 

"The  names  of  the  various  classes  indicate  the  uses  to  which  cattle  in  those  classes 
are  put.  The  grades  refer  to  quality,  condition,  and  conformation,  the  relative 
importance  of  which  factors,  so  far  as  they  influence  market  values,  is  indicated  by 
the  order  in  which  they  have  been  enumerated,  quality  being  of  greatest  importance, 
condition  next,  and  conformation  of  least  importance.  Weight  has  relatively  but 
small  influence  in  determining  the  grade  and  price  of  fat  cattle.  Quality  and  condi- 
tion largely  govern  both. 

"  [The  producers  should]  become  thoroughly  familiar  with  the  characteristics  of 
prime  steers  and  choice  feeders;  these  are  the  standard  grades  of  fat  cattle  and  feeders. 
Fluctuations  in  the  market  affect  these  grades  less  than  others.  It  is,  thei'efore, 
more  difficult  to  determine  an  approximately  correct  valuation  for  a  lot  of  low-grade 
cattle  than  for  cattle  of  higher  grades. 

' '  The  terms  export,  shipping,  and  dressed  beef  steers  are  no  longer  significant  of  any 
particular  grade  of  cattle.  Several  different  grades  and  even  different  classes  are 
exported,  shipped,  and  used  for  dressed  beef.  The  most  desirable  steer  for  export, 
for  shipping,  and  for  the  best  grades  of  dressed  beef  either  for  domestic  or  foreign 
trade  is  the  same  in  each  instance.  The  best  grade  of  any  class  of  cattle  must  be 
practically  above  criticism. 

"When  cattle  grade  the  best  of  their  class  they  command  a  premium  on  the  market. 
Such  cattle  usually  sell  at  strong  prices  and  for  their  full  value.  Cattle  of  the  lower 
grades,  necessarily  deficient  in  certain  particulars,  sell  at  a  discount,  which  in  many 
instances  is  greater  than  their  inferiority  demands.  Thus  it  will  be  seen  that  the 
tendency  is  to  spring  the  market  for  choice,  prime,  and  fancy  grades  while  the  com- 
mon and  medium  grades  are  seldom,  if  ever,  sold  for  more  than  they  are  worth,  and 
many  times  they  do  not  bring  their  full  value  owing  to  a  tendency  on  the  part  of 
l)uyers  to  magnify  defects  of  minor  importance." 

Feeding-  native  steers,  A.  M.  Soule  and  J.  R.  Fain  ( Te)messee  Sta.  Bui.  Vol. 
XV,  No.  3,  pp.  III-I40,  figs.  14)- — Continuing  previous  work  on  the  possibility  of 
profitably  feeding  native  Tennessee  steers  (E.  S.  R.,  13,  p.  76),  3  tests  were  made  to 
compare  dry  and  succulent  rations,  cowpea  hay  and  cotton-seed  meal,  and  to  learn 
the  relative  merits  of  cotton-seed  meal  and  cotton-seed  bran.  The  lots  used  in  the  3 
tests  were  numbered  consecutively.  In  the  first  test,  which  was  made  in  1900, 2  lots 
of  4  steers  each  were  fed  corn  meal  and  corn  stover,  lot  1  receiving  cowpea  hay  in 
addition  and  lot  2  a  mixture  of  cotton-seed  meal  and  cotton-seeil  bran. 

Three  lots  oi  4  and  1  of  3  steers  were  used  in  the  second  test,  whicli  was  carried  on 
in  1901.  All  the  lots  were  fed  corn  meal.  In  addition,  lots  3  and  5  were  fed  cowpea 
hay  and  lots  4  and  6  cotton-seed  meal.  Lots  3  and  4  were  also  fed  corn  stover  and 
lots  5  and  6  silage;  for  60  days  this  consisted  of  corn  and  during  the  remainder  of  the 
test  of  sorghum. 

The  test  in  1902  was  also  made  with  3  lots  of  4  and  1  of  3  steers.  The  grain  ration 
of  lots  7  and  8  consisted  of  corn  meal  and  cotton-seed  meal,  1:2;  that  of  lots  9  and  10 
of  cotton-seed  meal  and  cotton-seed  bran,  52:  48.  In  addition  to  corn,  lots  7  and  9 
were  fed  cowpea  hay  and  silage,  and  lots  8  and  10  cowpea  hay  and  corn  stover. 
After  30  days  the  feeding  of  cotton-seed  meal  to  lots  9  and  10  was  discontinued  and 
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the  amount  oi  cotton-seed  bran  was  increased.  The  first  test  covered  91  days  and 
the  other  2  tests  120  days  each,  tests  1  and  2  being  preceded  by  a  preliminary  period 
of  7  days  and  test  3  l)y  a  preliminary  period  of  14  days.  At  the  beginning  of  the  test 
the  average  weight  of  the  steers  in  lots  6  and  10  was  2,648  lbs.  and  2,380  lbs.,  respec- 
tively. The  steers  in  the  other  lots  weighed  on  an  average  from  about  3,200  to  3,500 
ll)s.  each.  At  the  close  of  the  test  the  steers  were  slaughtered  and  the  quality  of  the 
beef  judged.     The  following  table  shows  the  principal  results  of  the  tests: 


Eesults  of  feeding  native  steers. 


Aver- 
age 

dally 

gain 
per 

steer. 

Feed  eaten  per 

pound  of  gain. 

Net  cost  of  a 
pound  of  gain. 

Good 
cuts  in 
carcass. 

Corn 

.si- 
lage. 

Lbs. 

'2i.'4' 
18.7 

14.6 

'26."3' 

Corn 
stover. 

Cow- 
pea 
hay. 

Cot- 
ton- 
seed 
bran. 

Cot- 
ton- 
seed 
meal. 

Corn 
meal . 

Rating 

feeds 

at  high 

prices. 

Hating 
feeds" 
at  low 
prices. 

■ 

Testl: 

Lot  1                        

Lbs. 
1.8 
1.6 

1.3 
1.1 
1.5 
2.1 

1.9 
1.5 
1.4 
1.2 

Lbs. 
2.2 
2.2 

4.3 
6.0 

Lbs. 
4.8 

6.0 

Lbs. 

Lbs. 

Lbs. 
3.7 
1.4 

4.8 
5.6 
4.2 
3.2 

2.1 
2.7 

Cts. 
6.2 
6.9 

6.6 
6.9 

as. 

3.6 
6.2 

4.3 
5.0 

Perct. 
53.0 

Lot '.! 

6.0 

2.5 

52.2 

Test  2: 

Lot  3            

56.3 

Lot  4 

2.3 

57.1 

Lot  5            

2.3 

6.1  1        4.2 
4.7  1        3.6 

6.0           5.0 
7.0           5.4 
6.5          5.6 
6.3          5.2 

56.2 

Lot  6 

1.3 

2.0 
2.5 
3.2 
3.7 

57.5 

Test  3: 

Lot  7 

'"s.'s" 

2.3 
4.0 

"i'i' 

2.5 

56.6 

Lot  8 

55.2 

Lot  9     

64.6 

Lot  10 

4.3  '    5.5 

53.9 

The  average  amount  of  water  consumed  per  head  daily  ranged  from  23.8  lbs.  with 
lot  6  to  54.9  lbs.  with  lot  10.  The  authors  discuss  the  amount  which  the  steers  lost 
in  driving  them  2  miles  to  the  stock  yards  and  slaughtering,  and  record  the  weight 
of  tlie  liver  and  intestinal  fat.  Estimates  are  also  made  of  the  cost  of  feeding  and 
care,  taking  into  account  the  value  of  the  manure  produced  and  also  the  profits 
obtauied.  Rating  feeding  stuffs  at  high  prices  the  least  profit,  $2.09,  per  head  was 
obtained  with  lot  2,  and  the  greatest  profit,  $7.83,  with  lot  10.  Eating  feeding 
stuffs  at  low  prices  the  least  profit,  $3.06,  was  obtained  with  lot  2,  and  the  greatest 
profit,  $9.38,  with  lot  7. 

"Leaving  out  of  consideration  the  preliminary  feeding,  very  satisfactory  gains  can 
be  made  with  native  cattle,  varying  from  1.2  to  2.1  lbs.  per  head  per  day,  depending 
largely  on  the  character  of  the  ration  fed.  With  6  of  the  groups  a  gain  of  practically 
1.5  lbs.  per  day  was  made  throughout  the  entire  feeding  period." 

The  results  obtained  with  silage,  cotton-seed  meal,  and  corn  meal,  according  to  the 
authors,  show  that  this  ration  was  the  most  satisfactory  as  regards  jmlatability  and 
gains  made,  and  it  is  regarded  as  the  best  ration  for  the  average  Southern  farm.  The 
tests  indicate  that  cowpea  hay  can  frequently  be  substituted  to  advantage  for  cotton- 
seed meal.  Some  6  to  10  lbs.  of  cowpea  hay  was  satisfactorily  substituted  in  the 
above  test  for  some  3  to  5  lbs.  of  cotton-seed  meal. 

"As  large  crops  of  pea  hay  can  be  cheaply  produced  in  the  South,  it  can  frequently 
be  utilized  to  advantage  in  place  of  corn  and  cotton-seed  meal,  especially  when  these 
concentrates  are  high  priced.  Pea  hay  can  not  be  so  successfully  substituted  for  cot- 
ton-seed meal  where  a  succulent  ration  is  fed  as  a  dry  ration." 

Succulent  rations  gave  better  results  than  dry  rations,  the  total  gain  on  the  former 
being  761  lbs.  more  than  on  the  latter.  The  former  was  also  found  to  be  more 
profitable. 

"The  average  results  of  two  years'  trials  on  the  University  farm  show  that  about 
7.8  tons  of  corn  silage  and  7.2  tons  of  sorghum  silage  can  be  obtamed  per  acre.  The 
cost  of  corn  silage  is  $17.08  and  the  sorghum  silage  $12.81  per  acre.     Silage  from 


600  EXPERIMENT    STATION    KECORU. 

either  source  is  equally  satisfactory  as  a  roughness  for  beef  cattle,  though  owning  to 
the  fact  that  sorghum  silage  can  be  grown  as  a  'second  crop'  it  can  be  produced  for 
some  less  than  the  corn  silage.     Stover  is  not  as  satisfactory  a  roughness  as  silage." 

According  to  the  authors  cotton-seed  bran  did  not  prove  satisfactory  when  fed 
alone  as  a  coarse  fodder  or  when  substituted  for  48  per  cent  of  the  cotton-seed  meal 
in  a  ration. 

"The  farmer  can  produce  his  own  roughness  for  less  than  he  can  buy  it,  and  it 
will  always  be  to  his  interest  to  bu\-  the  pure  cotton-seed  meal.  .  .  .  The  average 
slaughter  test  of  the  dry-fed  cattle  was  55.4  per  cent,  and  of  the  succulent-fed  cattle 
L6A  per  cent.  The  weight  of  good  meat  in  the  carcass  of  the  dry-fed  cattle  was 
8,106  lbs.,  and  in  the  succulent-fed  cattle  8,683  lbs.,  adifference  of  577  pounds  of  salable 
meat  in  favor  of  the  succulent-fed  cattle.  The  necessity  of  improving  our  native 
stock  is  shown  by  the  slaughter  test,  which  was  about  55  per  cent  for  all  the  groups. 
The  average  cattle  slaughtered  in  Southern  abattoirs  do  not  dress  over  50  i^er  cent, 
whereas  they  should  dress  60  per  cent  with  animals  of  the  weight  and  size  of  those 
considered  in  the  experiments  of  1902.  This  would  amount  to  a  loss  of  96.2  lbs.  per 
head,  which  at  a  selling  price  of  8  cts.  per  pound  means  a  loss  of  17.70  per  animal." 

In  the  authors'  opinion  a  number  of  the  lots  could  have  been  profitably  fed  for  a 
longer  period. 

Feeding-  experiments,  E.  R.  Lloyd  {Mississippi  Sta.  Rpt.  1902,  pp.  16-18). — Brief 
notes  are  given  regarding  the  feeding  of  cows,  beef  cattle,  mules,  and  sheep  at  the 
station.  Using  2  lots  of  mules,  the  feeding  value  of  cotton-seed  meal  as  jiart  of  the 
ration  was  tested,  1  lot  being  fed  wheat  bran  and  cotton-seed  meal  3:1  and  the  other 
bran  and  cotton-seed  meal  1:1.  The  mixtures  w^ere  eaten  sparingly  at  first  and  at 
the  end  of  6  weeks  were  practically  refused.  It  was  thought  this  might  have  been 
due  to  the  fact  that  the  mules  had  not  been  accustomed  to  wheat  bran,  and  corn 
chops  was,  therefore,  substituted  for  it;  but,  according  to  the  author,  they  still  refused 
to  eat  enough  of  the  mixture  to  keep  them  in  good  working  condition,  and  at  the  end 
of  90  days  they  were  losing  flesh  so  rapidly  that  the  cotton-seed  meal  was  discon- 
tinued. 

Statistics  are  given  regarding  the  station  flock  of  sheep.  The  average  cost  of  win- 
tering was  99  cts.  per  animal,  the  ration  fed  consisting  of  cotton-seed  meal,  cotton- 
seed hulls,  and  shredded  corn  fodder.  The  feeding  experiments  with  cows  are  more 
extensively  noted  elsewhere  (p.  606).  The  test  with  l)eef  cattle  has  been  reported  in 
a  previous  publication  (E.  S.  R.,  14,  p.  483). 

Cattle  rearing  in  Egypt,  J.  L.  Smith  [Jour.  Khediv.  Agr.  Sac.  and  School.  Agr., 
4  {1902),  No.  4,  pp-  161-165). — The  author  discusses  the  conditions  and  requirements 
for  successful  cattle  raising  under  local  conditions. 

Swine  feeding  in  Colorado,  B.  C.  Buffum  and  C.  J.  Griffitji  {Colorado  SUi. 
Bid.  74,  pp-  29,  figs.  2). — With  a  view  to  learning  the  possibilities  of  ]jig  raising  in 
Colorado,  where  large  corn  crops  are  not  grown,  4  tests  were  made  of  the  feeding 
value  of  sugar  beets,  sugar-ljeet  pulp,  and  alfalfa,  and  of  barley  and  other  local 
grown  grains  as  compared  with  corn.  As  pointed  out  by  the  authors,  the  sugar-beet 
crop  and  the  alfalfa  crop  in  Colorado  are  very  large,  and  great  quantities  of  sugar- 
beet  pulp  are  available  for  feeding  should  it  prove  satisfactory.  An  analysis  of  the 
pulp  is  quoted. 

The  first  of  the  tests  reported  was  made  with  5  lots  each  containing  4  grade  pigs, 
averaging  not  far  from  100  lbs.  in  weight  at  the  beginning  of  the  trial.  Lot  1  was  fed 
chopped  sugar  beets  only,  lots  2,  4,  and  5  ground  wheat  and  bai-ley,  1:1,  and  lot  3 
shelled  corn.  In  addition,  lot  2  was  fed  beet  pulp  and  lot  5  sugar  beets.  The  test 
covered  about  100  days.  The  average  daily  gain  per  pig  in  the  5  lots  was  0.17,  0.89, 
0.70,  1.16,  and  0.94  lbs.,  respectively,  the  cost  of  a  pound  of  gain  being  12.3,  4.3,  7, 
4.5,  and  5  cts.  Lots  1,  3,  and  4  required  resjjectively  10.37  lbs.  of  sugar  beets,  3.8 
lbs.  of  corn,  and  5.25  lbs.  of  the  wheat  and  barley  mixture  per  pound  of  gain.     Lot 
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2  reciuired  7. 1  11  )S.  of  sugar-beet  pulp  and  3.46  lbs.  wheat  and  barley  mixture,  while 
lots  recjuired  ;x76  lbs.  of  sugar  beets  and  4  lbs.  of  the  same  grain.  In  lot  1  the 
dressed  weight  was  77  per  cent  of  the  live  weight.  In  the  case  of  lots  2  and  3,  it  wa'^ 
80  i^er  cent  and  in  case  of  lots  4  and  5  it  was  84  per  cent.  Rating  pork  at  6  cts.  per 
pound  there  was  a  loss  of  $1.04  and  71  cts.  in  lots  1  and  3,  and  a  profit  of  |;1.50, 
$1.75,  and  96  cts.,  respectiveh',  in  lots  2,  4,  and  5.  Rating  pork  at  7  cts.  per  pound, 
there  was  a  i)rolit  of  13  cts.,  $3.35,  95  cts.,  $3.90,  and  $2.93,  in  the  4  lots  respectively. 

The  second  test  was  made  with  9  Berkshire  pigs  divided  into  3  lots  of  3  each,  aver- 
aging about  150  lbs.  in  weight  at  the  l)eginning  of  the  trial.  Lot  1  was  fed  alfalfa 
hay,  corn,  and  l)arley,  consuming  0.49,  3.72,  and  1.72  lbs.  j)er  pound  of  gain,  respect- 
ively. Lot  2  was  fed  corn  and  barley,  the  amounts  required  per  pound  of  gain  being 
3.63  and  1.65  lbs.  Lot  3  was  fed  corn,  barley,  and  sugar  beets,  requiring  3.64,  1.91, 
and  1.03  lbs.  per  i)ound  of  gain.  In  the  95  days  of  the  test  the  average  daily  gain 
per  pig  in  the  3  lots  was  1.13,  1.08,  and  0.99  lbs.,  and  the  cost  of  a  pound  of  gain  4.9, 
4.6,  and  5.2  cts.  The  calculated  profit,  rating  jiork  at  5  cts.  per  ])Ound,  was  $1.73, 
$1.94,  and  $1.26.  The  dressed  weight  of  the  j.igs  in  lot  1  averaged  86.1  per  cent  of 
the  live  weight.  The  values  for  the  other  2  lots  were  very  similar,  being  87.4  per  cent 
for  lot  2  and  87.1  i)er  cent  for  lot  3. 

The  third  test  reported  was  made  with  4  lots  of  Berkshire  pigs,  lot  2  containing  2 
animals  and  the  other  lots  3,  the  average  weight  at  the  beginning  of  tke  trial  for  the 
4  lots  being  164.5,  104,  112.5,  and  98  lbs.,  respectively.  In  the  69  days  covered  by 
the  test  the  pigs  in  lot  1  made  an  average  daily  gain  of  0.98  lb.  on  a  ration  of  corn 
only,  consuming  6.43  lbs.  per  pound  of  gain.  In  the  case  of  lot  2  the  gain  was  1.11, 
the  food  eaten  per  pound  of  gain  being  3.08  lbs.  corn  and  3.01  lbs.  shorts.  In  the 
case  of  lot  3,  the  average  daily  gain  was  1.31  lbs.,  the  food  required  per  pound  of 
gain  Ijeing  2.61  lbs.  of  shorts,  0.88  lb.  wheat,  0.85  lb.  oats,  and  0.87  lb.  barley,  the 
grains  being  so  rotated  that  shorts  were  fed  with  wheat  and  oats  on  1  day,  with 
wheat  and  barley  the  next,  and  with  oats  and  barley  the  next.  With  lot  4  the  aver- 
age daily  gain  was  1.27  lbs.  and  the  food  eaten  per  pound  of  gain,  2.43  lbs.  corn,  0.84 
lb.  wheat,  0.80  lb.  oats,  and  0.80  lb.  barley,  the  corn  V)eing  rotated  with  the  other 
grains,  as  in  lot  3.  The  average  cost  of  a  pound  of  gain  in  the  4  lots  was  5.3,  4.8,  4.7, 
and  4.7  cts.,  respectively,  and  the  total  profit  per  lot,  rating  pork  at  5  cts.  a  pound, 
$1.41,  $1.18,  $0.69,  and  $1.19.  The  dressed  weight  in  the  4  lots  was  78.6,  77.4,  81.6, 
and  79.2  per  cent  of  the  live  weight,  respectively. 

The  princi{)a]  deductions  drawn  from  the.se  tests  as  a  whole  follow: 

"Home-grown  grains  fed  in  proper  proportion  to  balance  the  ration  are  more  valu- 
able than  corn. 

"A  well  balanced  ration  gives  better  returns  in  every  case  than  a  poorly  l>alanceil 
ration,  and  a  mixture  of  grains  is  better  than  a  single  grain  fed  alone. 

"Sugar  beets  for  swine  feeding  were  unprofitable  with  us,  either  fed  alone  or  in 
combination  with  grain.  Green  pasture  would  probably  serve  the  purpose  of  fur- 
nishing succulent  food  for  growing  pigs  at  less  expense. 

"Sugar  beets  are  little  more  than  a  maintenance  ration  when  fed  alone  to  hogs. 

"Sugar  beets  and  sugar-beet  pulp  proved  equally  valuable  in  our  experiments, 
and  because  of  its  cheapness  and  effect  on  growth  we  believe  pulp  may  be  profit- 
able to  feed  to  growing  pigs  in  connection  with  a  grain  ration,  or  during  the  first 
part  of  a  fattening  period. 

"These  experiments  indicate  that  sugar  beets  may  have  a  value  of  about  $1.50 
per  ton  when  fed  to  hogs  in  combination  with  grain.  Beet  pulp  gave  a  return  of 
$1.50  per  ton  when  fed  in  combination  with  grain. 

"Sugar-beet  pulp  served  the  same  purpose  in  our  hog  rations  as  did  sugar  beets 
and  at  less  expense.  It  was  necessary  to  mix  beet  pulp  with  grain  in  order  to 
educate  the  pigs  to  eat  it.  We  would  not  recommend  feeding  more  than  2  lbs.  of 
pulp  to  1  lb.  of  grain  in  a  ration  for  pigs  which  are  from  100  to  200  lbs.  in  weight. 
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Our  trials  iiidicate  that  pigs  take  some  of  the  nutritive  property  from  l)eets,  but 
their  princi])al  use,  as  well  as  that  of  pulp,  seems  to  be  mechanical. 

"Dry  alfalfa  hay  as  roughage  may  be  made  use  of  by  the  growmg  pigs.  In  our 
trials  th  _~  pigs  ate  more  grain  and  made  more  gain  than  on  a  sitnilar  grain  ration 
minus  the  alfalfa. 

"Comparing  our  results  with  pig  feeding  experiments  in  other  States,  indicates 
that  our  small  grains,  more  especially  our  ))arley  and  wheat,  are  worth  more  com- 
pared with  corn  than  similar  grains  raised  under  rainfall  conditions. 

"Mixed  wheat  and  barley  ground  together  make  a  well  balanced  ration  for  pigs 
and  one  upon  which  they  will  make  better  growth  and  gain  than  they  will  on  a 
ration  composed  of  corn  alone.  The  farmer  in  Colorado  can  not  ordinarily  afford 
to  sell  his  home  grown  grain  and  purchase  corn  for  fattening  hogs.  Wheat  and 
barley  in  equal  parts  were  worth  17  per  cent  more  than  corn  fed  alone." 

The  influence  of  condimental  stock  food  in  fattening-  swine,  C.  S.  P'umb 
(Indiana  Sia.  Bui.  93,  pp.  117-123). — The  first  of  the  2  tests  reported  -was  made 
by  H.  E.  Van  Norman,  with  8  pigs  divided  into  2  lots  of  4  each.  Lot  1  was  fed 
shorts  and  hominy  feed  1:1  with  2.1  oz  of  American  Stock  Food  jier  head  daily  in 
addition.  Lot  2  was  fed  the  same  grain  ration  but  no  stock  food.  The  average 
weight  of  the  pigs  in  the  lieginning  of  the  test,  which  covered  122  days,  was'65  and 
64  lbs.  respectively.  The  average  daily  gam  pei  pig  was  1.42  and  1.43  lbs.;  the  food 
eaten  per  pound  of  gain,  3.84  and  3.71  lbs.,  and  the  cost  of  food  per  pound  of  gain, 
3  cts.  and  2.6  cts.,  respectively.  According  to  the  author,  the  best  results  were 
obtained  without  condimental  feed. 

Two  lots  of  3  grade  pigs  each,  weighnig  on  an  average  63  lbs.  each,  were  used  in 
the  second  test  which  was  carried  on  by  C.  W.  Ely.  Each  lot  was  fed  corn  meal 
and  shorts  1:1.  In  aildition  the  pigs  in  lot  1  were  fed  0.4  oz.  per  head  daily  of 
Rauh's  Stock  Food  during  the  first  5  weeks  of  the  test  and  during  the  last  7  weeks 
of  Standard  Stock  Food.  The  average  daily  gain  of  the  2  lots  was  1.6  and  1.5  lbs., 
respectively;  the  feed  eaten  per  pound  of  gain,  3.51  and  3.62  lbs.,  and  the  profits  on 
the  2  lots  $6.98  and  $6.50  respectively.  In  this  test  a  somewhat  greater  profit  was 
obtained  with  the  lot  given  condimental  food. 

"In  themselves,  there  is  no  special  objections  to  stock  foods.  In  fact  there  are 
brands  made  that  are  rich  in  nutriment,  and  have  a  high  value  as  a  food.  The 
principal  criticism  that  can  be  made  is  the  excessive  price  generally  charged  for 
them,  which  is  far  l)eyond  their  value.  No  doubt,  in  many  cases  oil  meal  will  give 
fully  as  satisfactory  results  as  the  stock  food.  The  feeder  should  study  this  matter 
carefully,  and  if  he  will  use  a  variety  of  food,  including  oil  meal,  and  will  ascertain 
the  value  of  some  of  the  more  common  tonics  that  may  be  given  stock  in  the  foods, 
he  will  secure  no  doubt  equally  good  results  at  the  least  cost.  He  will  in  fact  be 
able  to  make  his  own  stock  food,  and  thus  save  paying  high  prices  for  feed  of  an 
unknown  character." 

Giant  lily  as  a  food  for  pigs  {Agr.  Gaz.  Netv  South  Wales,  13  {1902),  No.  '2, 
pj).  255,  256). — It  w^as  found  that  jngs  would  readily  eat  giant  lily  bulbs  {Dijanthes 
excefert),  if  they  were  cooked  and  a  littte  ground  maize  added.  An  anah'sis  of  the 
bulbs  is  reported. 

Organized  poultry  work  in  England,  G.  M.  Curtis  {Eeliable  Poultry  .four.,  9 
[1902),  Ko.  S,  pp.  706-709,  figx.  9). — A  description  of  the  poultry  farm  at  Reading 
College,  England,  and  the  instruction  which  is  given  in  poultry  raising. 

Scientific  studies  of  oyster  propag-ation,  J.  Nelson  {New  Jersey  Stas.  Rpt.  1901, 
]>j>.  307-351,  pi.  1,  figs.  8). — A  description  is  given  of  the  author's  experiments  on  the 
artificial  propagation  of  oysters  with  special  reference  to  the  fertilization  of  the  egg. 
The  time  after  fertilization  at  which  the  developmental  changes  occur  in  oyster  eggs 
at  different  air  temperatures  is  noted.  The  figures  o)>tained  show  that  the  changes 
became  greater  as  the  temperature  increased.     Some  irregularities  are  discussed. 
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"  We  know  from  tliis  and  from  previous  reports  that  the  e^gs  of  any  one  oyster  do 
not  all  develop  at  the  same  rate,  and  that  the  vigor  of  ail  the  eggs  in  an  oyster  rap- 
idly declines  after  the  oyster  is  removed  from  its  native  element.  We  also  have 
abundant  evidence  that  oysters  differ  greatly  in  the  character  and  fertility  of  their 
eggs,  even  when  first  taken  from  the  water. 

"Again,  we  have,  in  this  and  previous  reports,  shown  that  the  rate  of  develop- 
ment is  dejwndent  upon  the  supply  of  oxj'gen  and  the  extent  to  which  the  eggs  are 
stirred  and  crowded. 

"Again,  the  various  events  are  not  sharp  ones,  Imt  each  occupies  some  time,  l)egin- 
ning  and  ending  with  imperceptible  changes  and  i:)rogressing  to  a  climax  gradually. 
It  is  ditiicult  to  observe  the  changes  of  similar  phases  in  different  lots  of  eggs. 

"Finally,  the  temperature  of  the  water  is  not  equally  a  fixed  number  of  degrees 
below  that  of  the  air.  Also,  the  temperatures  given  [as  part  of  the  experimental 
data]  are  those  obtaining  at  the  beginning  of  each  experiment,  and  therefore  not 
accurately  the  average  temperature  in  each  experiment. 

"These  facts  must  all  be  considered  in  a  set  of  experiments,  in  whicli  conclusions 
are  made,  based  on  the  variations  in  the  rate  of  development.  But,  undoubtedly, 
the  rate  of  development  is  an  important  index  to  the  vigor  and  character  of  the 
spawn,  and  may,  perhaps,  come  to  figure  prominently  in  a  j^ractical  system  of  oyster 
pr()i)agation.  Therefore,  studies  along  this  line  can  not  l)e  ignored  during  this,  the 
experimental  period  of  scientific  oyster  propagation." 
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Dairy  liusbandry,  H.  J.  AVateks  and  C.  H.  Eckles  [Mii^souri  f^ta.  Bui.  66,  pp. 
31,  figs.  6). — This  bulletin  is  issued  with  a  view  to  awakening  an  interest  in  dairying 
in  Missouri  and  disseminating  relial)le  information  on  the  subject.  The  introductory 
part,  by  H.  J.  Waters,  contains  a  brief  description  of  the  new  dairy  building  and  the 
text  of  the  State  law  establishing  a  chair  of  dairy  husbandry  in  the  College  of  Agri- 
culture. The  main  part  of  the  bulletin,  by  C.  H.  Eckles,  deals  with  the  dairy  and 
crop  production  in  Missouri,  the  adaptability  of  the  State  to  dairying,  the  income 
from  average  and  selected  herds,  the  comparative  profits  in  selling  milk  to  cream- 
eries and  t'heese  factories,  dairying  as  a  means  of  keeping  up  the  fertility  of  the 
farm,  the  labor  prol)lem  involved  in  dairying,  the  use  of  the  hand  separator  on  the 
farm,  private  and  cooperative  dairying,  and  other  topics. 

Missouri  is  considered  well  adapted  to  dairying  on  account  of  its  mild  climate, 
long  pasturing  season,  productive  soil,  and  good  markets  for  dairy  products.  Esti- 
mates jilace  the  annual  income  of  the  average  creamery  patron  in  Missouri  at  $29.32 
per  cow.  The  income  received  from  the  creamery  in  8  selected  cases  ranged  from 
$37.14  to  $61.23.  Special  attention  is  called  to  the  fertilizing  value  of  some  of  the 
farm  products  that  are  commonly  sold  from  the  farm  and  which  may  be  utilized  in 
dairying.  The  author  believes  that  within  a  few  years  the  hand  separator  will  be 
considered  as  necessary  a  farm  machine  as  the  mower  or  harvester. 

Report  of  the  assistant  in  dairy  husbandry,  C.  B.  Lane  {New  Jersey  Stas.  Rpt. 
1901,  pp.  '269-303,  ph.  16).— An  outline  is  given  of  the  dairy  work  during  1901,  which 
was  along  the  lines  followed  in  previous  years  and  reported  upon  in  .the  annual 
reports  of  the  stations. 

SoU'mg  crops  (pp.  272-278). — Notes  are  given  on  the  15  forage  crops  grown  for  soil- 
ing purposes  during  the  year.  A  brief  description  is  given  of  a  cutaway,  having  5 
turning  disks  24  in.  in  diameter  and  5  smaller  disks.  The  machine  is  drawn  by  4 
horses  and  is  considered  particularly  valuable  in  preparing  ground  which  has  become 
too  hard  to  plow.  A  good  crop  of  hay  was  secured  from  seeding  to  grass  without 
grain  the  previous  fall. 
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Experiments  vithfeedimj  oat  and  jjea feed  and  straw  v.  oat  and  pea  hay  (pp.  278-284) . — 
Oat  and  pea  straw  and  oat  and  pea  feed  combined  was  compared  with  oat  and  pea 
hay  in  rations  containing  silage  and  cotton-seed  meal  in  addition.  The  protein  and 
fat  were  practically  the  same  in  both  rations.  The  hay  ration  contained  more  dry 
matter  and  carbohydrates.  The  test  was  made  with  2  lots  of  2  cows  each  and  lasted 
30  days.  The  straw  and  feed  ration  produced  2.6  per  cent  more  milk  and  5.96  per 
cent  more  fat  than  the  hay  ration.  The  cost  of  milk  production  on  the  2  rations  was 
respectively  61.6  cts.  and  49.9  cts.  per  100  lbs.,  and  the  cost  of  butter  production  11.9 
and  10  cts.  per  pound.  The  hay  ration,  though  producing  less  milk,  was  more  profit- 
able.    A  greater  gain  in  live  Aveight  was  also  made  on  this  ration. 

Farm  roads  (pp.  284,  285). — Roads  were  constructed  of  (1)  cinders,  (2)  cinders  and 
gas  lime,  and  (3)  cinders  and  stone  lime.  The  road  constructed  of  cinders  alone  was 
always  dry  and  stood  traffic  well  for  a  short  time  but  needed  frequent  repairs.  The 
road  constructed  of  gas  lime  and  cinders  in  the  proportion  of  1  to  5  has  been  in  use 
for  3  years  and  required  no  repairs.  The  odor  of  the  lime  is  considered  the  only 
objection  to  this  form  of  farm  road.  The  use  of  slaked  lime  in  place  of  gas  lime, 
while  more  expensive,  has  given  equally  good  results,  without  the  presence  of  the 
disagreeable  odor. 

Description  of  the  nev)  wing  of  the  dairy  barn  (jip.  286,  287). — The  building  is  a  one 
story  frame  structure  32  by  38  ft.  providing  stalls  for  dairy  cattle. 

Cost  of  producing  milk  (pp.  287-290). — Data  for  the  cost  of  producing  milk  during 
the  year  are  given  and  compared  with  similar  data  for  previous  years.  The  average 
cost  of  milk  pioduction  for  5  years,  including  food,  labor,  and  interest  and  decrease 
in  the  value  of  the  herd,  was  2.38  cts.  per  quart. 

Soiling  crop  rotation  (pp.  291-293). — Tal)ulated  data  are  given  for  the  various 
combinations  of  crops  supplying  forage  to  the  dairy  herd  from  May  1  to  November  1. 

Dairying  in  relation  to  soil  exhaustion  (i^p.  293-295). — The  amounts  of  fertilizing 
elements  contained  in  the  feeds  purchased  and  in  the  milk  produced  by  the  dairy 
herd  for  5  years  are  shown  in  tabular  form.  The  total  gain  in  fertilizing  elements 
to  the  farm  is  estimated  as  equivalent  to  the  nitrogen  in  18.5  tons  nitrate  of  soda,  the 
phosphoric  acid  in  20.4  tons  acid  phosphate,  and  the  potash  in  1.78  tons  of  high 
grade  muriate  of  potash.  If  no  feeds  had  been  purchased  the  exhaustion  of  nitrogen 
would  have  been  in  greater  jiroportion  than  the  mineral  elements. 

Record  of  dairy  herd  (pp.  295-303). — A  monthly  record  of  26  cows  is  given  for  the 
year  ended  April  1,  1901.  The  average  yield  of  milk  per  cow  was  6,545  11  )S.  and  the 
average  fat  content  of  the  milk  4.29  per  cent.  The  waste  in  handling  and  delivering 
milk  (luring  the  year  was  5.5  per  cent. 

Alfalfa,  cQ-wpeas,  and  crimson  clover  as  substitutes  for  purchase  feeds. 
Home-grown  protein  /■.  purchased  protein,  C.  B.  Lane  {Netv  Jersey  Stas.  Bui. 
161,  pp.  23,  pis.  4)- — In  3  feeding  experiments  which  are  reported  in  detail  compari- 
sons were  made  of  home-grown  rations  and  rations  containing  purchased  feeds. 

Alfalfa  hay  V.  purchased  feeds  (pp.  4-11). — The  alfalfa  hay  ration  consisted  of  13 
lbs.  of  alfalfa  hay  and  30  lbs.  corn  silage,  and  the  feed  ration  of  5  lbs.  mixed  hay, 
30  lbs.  corn  silage,  6  1V)S.  wheat  bran,  and  5  lbs.  dried  brewers'  grains.  The  2  rations 
contained  practically  the  same  amount  of  protein.  The  nutritive  ratios  were  1:5  and 
1:6.1  respectively.  The  test  was  made  with  2  lots  of  2  cows  each  and  lasted  32  days. 
The  feed  ration  produced  4.15  per  cent  more  milk  and  4.16  per  cent  more  butter 
than  the  alfalfa  ration.  The  fat  content  of  the  milk  was  the  same  for  both  rations. 
The  cost  of  producing  100  lbs.  of  milk  on  the  alfalfa  ration  was  55.9  cts.,  and  on  the 
feed  ration  83.9  cts.,  and  the  cost  of  producing  1  lb.  of  butter  on  the  2  rations  was 
respectively  11.1  and  16.7  cts.  While  more  milk  was  jiroduced  on  the  feed  ration, 
the  alfalfa  ration  was  more  profitable.  A  greater  gain  in  live  weight  was  made  on 
the  alfalfa  ration.     Alfalfa  is  therefore  considered  a  valuable  crop  for  dairy  jiurposes. 
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Crimson  clover  hay  v.  purchased  feeds  (pp.  11-16). — The  crimson  clover  ration  con- 
tained 60.4  lbs.  crimson  clover  hay  and  30  lbs.  corn  silage.  The  feed  ration  was  the 
same  as  in  the  preceding  experiment.  The  2  rations  contained  the  same  amount  of 
protein  and  had  nutritive  ratios  of  1:5.7  and  1:6.1.  The  test,  made  with  2  lots  of  2 
cows  each  during  a  period  of  30  days,  showed  that  18.1  per  cent  more  milk  was 
produced  on  the  feed  ration.  The  cost  of  producing  100  lbs.  of  milk  on  the  crimson 
clover  ration  was  71.2  cts.  and  1  lb.  of  butter  14.46  cts.,  the  corresponding  figures 
for  the  feed  ration  being  89.5  and  18.19  cts. ,  respectively.  The  saving  in  the  cost  of 
food  when  the  crimson  clover  ration  was  fed  was  more  than  equal  to  the  increased 
yield  when  the  feed  ration  was  used.  The  increase  in  the  live  weight  of  the  animals 
was  greater  on  the  crimson  clover  ration.  This  crop  has  been  grown  successfully  at 
the  station  for  a  number  of  years. 

Cowpea  silage  a)id  crimson  clover  hay  v.  purchased  feeds  i];)^).  16-23). — The  home- 
grown ration  contained  36  lbs.  cowpea  silage,  10  lbs.  crimson  clover  hay,  and  6  lbs. 
corn-and-cob  meal,  and  the  feed  ration,  36  lbs.  corn  silage,  5  lbs.  mixed  hay,  4  lbs. 
dried  brewers'  grains  and  2.5  lbs.  cotton-seed  meal.  As  in  the  previous  experiments 
the  test  was  made  with  2  lots  of  2  cows  each  and  lasted  30  days.  The  2  rations  were 
practically  identical  as  regards  nutrients.  The  yield  of  milk  and  butter  on  the  2 
rations  was  practically  the  same.  The  cost  of  producing  100  lbs.  of  milk  was  66.9 
cts.  on  the  home-grown  ration,  and  69.9  cts.  on  the  purchased  feed;  and  the  cost  of 
producing  1  lb.  of  butter  was  15.1  and  14.9  cts.  respectively.  The  home-grown 
ration  was  considered  therefore  equally  as  good  as  the  purchased  ration.  The  com- 
position of  fodders  and  feeds  used  in  the  experiments  is  shown  in  a  table. 

The  relative  value  of  protein  in  cotton-seed  meal,  cowpea  hay,  and  wheat 
bran,  A.  31.  SouLEandS.  E.  Barnes  {Tennessee Sia.  Bui.  V(d.  X]\  No.  4,PP-  14S~16S, 
figs.  ^). -^Dairying  in  the  South  is  discussed  to  some  extent  in  this  bulletin,  and  a 
cooperative  experiment  between  the  station  and  the  Bureau  of  Animal  Industry  of 
this  Department  is  reported.  The  purpose  of  the  experiment  was  to  compare  dif- 
ferent combinations  of  cotton-seed  meal,  cowpea  hay,  and  wheat  bran  as  sources  of 
protein.  Three  lots  of  4  cows  each  were  fed  experimentally  for  4  months.  The 
daily  ration  for  all  animals  included  30  lbs.  of  silage.  In  addition,  lot  1  received  4 
lbs.  of  cotton-seed  meal  and  6  lbs.  of  wheat  bran;  lot  2,  4  lbs.  of  cotton-seed  meal  and 
7  lbs.  of  cowpea  hay;  and  lot  3,  6  lbs.  of  wheat  bran  and  13  lbs.  of  cowpea  hay.  The 
3  rations  furnished  the  same  amount  of  protein  and  were  satisfactorily  eaten  by  the 
cows. 

Lot  1  consumed  25,415  lbs.  of  silage,  2,880  lbs.  of  wheat  bran,  and  1,920  lbs.  of 
cotton-seed  meal;  lot  2,  23,795  lbs.  of  silage,  3,034  lbs.  of  cowpea  hay,  and  1,920  lbs. 
of  cotton-seed  meal;  and  lot  3,  15,531  lbs.  of  silage,  4,935  lbs.  of  cowpea  hay,  and 
2,880  lbs.  of  wheat  bran.  Lot  1  gained  41  lbs.  and  lot  2,  7  lbs.  in  live  weight  during 
the  4  months,  and  lot  3  lost  190  lbs.  The  milk  produced  by  the  3  lots  was,  respec- 
tively, 9,1.34,  7,833,  and  7,176  lbs.,  and  the  fat  produced,  447.59,  415.15,  394.68  lbs. 
"It  appears  that  all  the  foods  were  satisfactory  in  maintaining  a  good  flow  of  milk, 
a  high  fat  content,  and  a  high  percentage  of  total  solids,  and  the  variations  shown 
are  not  definite  enough  to  attribute  the  results  to  any  material  influence  of  the 
respective  feeds."  The  digestible  matter  consumed  by  the  3  lots  for  the  production 
of  a  gallon  of  milk  was,  respectively,  6.2,  6.5,  and  7.2  lbs.,  and  for  the  production  of 
a  pound  of  butter,  12,.7,  12.4,  and  13.1  lbs. 

In  preparing  a  financial  statement,  both  high  and  low  prices  of  feeding  stuffs  are 
taken  into  account,  as  well  as  the  fertilizing  value  of  the  manure.  With  high  prices, 
the  net  cost  of  milk  production  by  the  3  lots  was,  respectively,  6.7,  5.6,  and  8  cts.  per 
gallon,  and  with  low  prices,  4,  3.5,  and  4.4  cts.  The  net  cost  of  butter  production 
with  high  prices  was  13.8,  10.7,  and  14.5  cts.  per  pound,  and  with  low  prices,  8.4, 
6.7,  and  7.9  cts. 
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"The  results  throughout  favor  the  combination  of  cowpea  hay  and  cotton-seed 
meal,  two  rich  protein-containing  foods,  whether  high  prices  or  low  prices  are  con^ 
sidered,  for  milk  and  butter  making.  They  indicate  also  that  at  low  j>rices  cowpea 
hay  can  be  substituted  for  cotton-seed  meal  with  satisfactory  results,  whereas  this 
can  not  be  done  when  high  prices  prevail."  The  following  statement  is  taken  from 
the  rather  extended  summary  of  the  results:  "Providing  the  palatability  and  the 
digestibility  of  the  foodstuffs  used  are  equal,  the  source  from  which  the  protein  is 
derived  has  but  little  effect  if  the  substitution  of  one  food  for  another  is  made  on  the 
basis  of  the  protein  equivalent." 

Apple  pomace  a  good  feed  for  cows,  J.  L.  Hills  (  Verntuni  Sta.  Bid.  96,  pp.  7). — 
The  attention  of  A'ermont  dairymen  is  called  to  the  feeding  value  of  apple  j^omace 
for  cows.  In  experiments  at  the  station  during  4  years  this  material  has  been  tested, 
the  results  being  uniformly  in  its  favor  and  indicating  that  apple  pomace  has  prac- 
tically the  same  feeding  value  as  corn  silage.  A  brief  summary  is  given  of  the  experi- 
ments, which  have  l)een  i-eported  in  detail  in  the  reports  of  the  station. 

"These  repeated  experiments  seem  to  be  sufficient  to  demonstrate  the  value  of 
this  usually  despised  product.  Twenty  or  more  cows  hav'e  been  in  four  different 
years  fed  from  10  to  16  lbs.  daily.  Some  were  fed  in  4-week  periods,  alternated  with 
corn  silage,  and  two  were  fed  for  20  weeks  continuously  without  trouble  of  any  kind 
being  experienced  in  the  health  of  the  animals  or  the  quality  of  their  products." 

On  account  of  unfavorable  results  which  have  been  reported  it  is  advised  that  a 
change  from  corn  silage  to  apple  pomace  be  made  gradually.  No  special  care  has 
been  observed  at  the  station  in  ensiling  apple  pomace.  The  material  has  been 
dumped  into  the  silo,  leveled  off,  and  left  uncovered  and  unweighted  until  used. 
The  station  has  fed  15  lbs.  daily  per  cow  with  entire  satisfaction. 

reeding  experiments,  J.  R.  Moore  ( ifimssippi  Sta.  lipt.  1902,  pp.  23-26). — John- 
son grass  hay  was  compared  with  corn  silage  and  with  cotton-seed  hulls  in  2  series 
of  experiments  which  are  reported.  Six  cows  were  used  in  each  test,  which  lasted 
about  10  weeks.  The  results  are  summarized  as  indicating  that  under  the  condi- 
tions of  the  experiments  20  lbs.  of  corn  silage  is  equal  to  about  6  lbs.  of  Johnson  grass 
hay  and  12  lbs.  of  cotton-seed  hulls  is  equal  to  10  lbs.  of  hay. 

Record  of  dairy  herd,  J.  S.  Moore  {Mississippi  Sta.  Rpt.  1902,  pp.  19-22).— T\\\b 
is  a  record  of  the  amount  and  cost  of  food  consumed  and  the  milk  and  butter  pro- 
duced by  12  cows  during  the  calendar  year  1901.  The  average  cost  of  food  per  cow 
was  $34.58,  the  average  yield  of  milk  5,094  7  lbs.,  and  the  average  yield  of  butter 
325.6  lbs.  The  a\erage  cost  of  food  for  100  lbs.  of  milk  was  69.7  cts.  and  for  1  lb.  of 
butter  11  cts. 

Some  of  the  influences  afPecting  milk  production,  L.  Anderson  {Thesis, 
Cornell  Univ.,  1902,  pp.  97,  dgms.  13). — The  influences  considered  are  natural  environ- 
ment, heredity,  food,  and  the  temperature  of  the  cow,  including  oestrum  and  spaying. 
The  part  dealing  with  the  influence  of  food  was  published  as  Bulletin  173  of  the 
New  York  Cornell  Station  (E.  S.  E,.,  11,  p.  1081).  The  author's  investigations  concern- 
ing the  relation  of  the  temperature  of  the  cow  to  the  secretion  of  milk  are  reported 
upon  as  a  new  line  of  study  in  the  field  of  animal  production.  The  records  of  the 
cows  upon  which  the  observations  were  made  are  given  in  tabular  form  and  are  also 
shown  by  means  of  diagrams.     The  conclusions  drawn  are  as  follows: 

"The  period  of  oestrum  as  observed  with  11  cows  was  accompanied  by  little  varia- 
tion in  the  flow  of  milk;  by  a  rise  in  butter-fat  percentage  in  about  one-half  the  cases 
and  little  or  no  change  in  the  other  half;  by  a  variation  in  the  total  fat  secreted 
corresponding  to  the  variation  in  the  percentage  of  fat;  and  usually  by  a  rise  in  tem- 
perature. Each  cow  returned  to  her  normal  milk  secretion  as  soon  as  the  oestrum 
period  had  passed. 

"Two  cows  that  were  spayed  showed  a  large  decrease  in  milk  flow,  a  wide  fluctu- 
ation in  the  percentage  of  fat,  and  a  slight  rise  in  temi^erature  immediately  following 
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the  operation.  Both  cows  rec^overed  tlieir  normal  condition  and  fiow  of  milk  within 
a  few  days. 

"The  results  of  a  study  extending  over  a  period  of  214  days  of  record  with  14  dif- 
ferent cows  indicate  that  there  is  no  intimate  relation  between  the  temperature  of 
the  cow  and  either  the  percentage  of  fat  or  the  total  yield  of  fat.  There  appears  to 
he  no  difference  in  this  respect  whether  the  temperature  he  taken  only  at  milking 
time  or  at  more  frequent  intervals. 

"In  214  days  of  record  the  lower  percentage  of  fat  for  each  day  occurred  62  times 
with  the  smaller  yield  of  milk  and  149  times  with  the  larger  yield  of  milk;  50  times 
at  the  evening  milking  and  164  times  at  the  morning  milking;  and  108  times  with 
the  smaller  yield  of  fat  and  106  times  with  the  larger  yield  of  fat. 

"In  214  days  of  record  with  14  different  cows  and  comparing  the  morning's  with 
the  night's  milking  on  each  day,  51.6  per  ceiat  of  the  total  butter  fat  produced  was 
secreted  at  the  milkings  containing  the  higher  percentage  of  fat,  and  48.4  per  cent 
of  the  total  butter  fat  was  secreted  at  the  milkings  containing  the  lower  i)ercentage 
of  fat." 

An  extentled  ljibliogra2:)hy  is  apj^ended. 

A  study  of  some  of  the  salts  formed  by  casein  and  paracasein  -with  acids: 
Their  relations  to  American  Cheddar  cheese,  L.  L.  Van  Slyke  and  E.  B.  Hart 
{Xi'w  Turk  State  Sta.  Bui.  214-,  pp.  5S-79). — Introductory  notes  are  given  on  the 
chemical  changes  taking  place  in  cheese  during  the  early  stages  of  its  manufacture, 
and  experiments  are  reported  the  results  of  which  are  summarized  by  the  authors 
as  follows: 

"(1)  The  objectof  the  work  described  in  this  l)ulletin  isto  study  the  real  function 
of  acids  in  relation  to  the  imiiortant  changes  taking  place  in  cheese-curd  during  the 
Cheddar  process  of  cheese-making. 

"(2)  In  examining  cheese  for  hetero-caseose  \>y  extraction  with  dilute  solution  of 
common  salt,  a  body  was  found  in  quantities  so  large  as  to  indicate  that  it  was  some 
compound  other  than  hetero-caseose. 

"(3)  In  studying  cheeses  made  with  and  without  the  use  of  lactic  acid,  the  salt- 
soluble  product  was  discovered  to  be  present  in  very  large  quantities  only  when  acid 
was  used,  being  practically  absent,  or  present  in  very  small  proportions,  when  no 
acid  was  used. 

"(4)  In  normal  cheese  the  salt-soluble  ])roduct  is  always  found,  but  in  varying 
quantities,  being  largest  usually  in  new  cheese,  and  diminishing  with  age  of  cheese. 
Various  conditions  affect  the  amount  in  new  cheese,  especially  those  conditions 
influencing  the  amount  of  acid  j)resent. 

"(5)  Paracasein,  carefully  prepared  and  treated  with  dilute  lactic  acid,  furnishes 
a  ])roduct  resembling,  in  both  physical  and  chemical  properties,  the  salt-soluble 
substance  extracted  from  cheese. 

"(6)  Paracasein  is  shown  to  combine  with  an  acid  in  at  least  two  different  pro- 
portions, forming  two  distinct  compounds;  one  is  the  unsaturated  or  mono-acid  salt; 
the  other,  the  saturated  or  di-acid  salt.  Such  compounds  were  prepared  with  lactic, 
acetic,  hydrochloric,  and  sulphuric  acids. 

"  (7)   Casein  forms  salts  with  acids  in  the  same  manner  as  paracasein. 

"(8)  The  unsaturated  salts  formed  by  casein  and  paracasein  with  acids  are  soluble 
in  dilute  solutions  of  sodium  chlorid  and  in  50  per  cent  hot  alcohol,  but  insoluble  in 
water.  The  saturated  salts  are  practically  insoluble  in  water,  dilute  salt-solutions 
and  50  per  cent  hot  alcohol.  Both  forins  are  sparingly  soluble  in  dilute  solutions  of 
calcium  lactate  and  calcium  carbonate. 

"(9)  The  important  changes  taking  place  in  cheese-curd  during  the  process  of 
Cheddar  cheese-making,  such  as  the  acquired  ability  to  form  strings  on  hot  iron,  the 
changes  in  appearance,  plasticity  and  texture,  and  probably  the  shrinkage,  are  due 
to  the  formation  of  the  unsaturated  paracasein  lactate. 
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"(10)  The  ripening  process  in  normal  Cheddar  cheese,  by  whieh  the  insoluble 
nitrogen-compounds  change  into  soluble  forms,  begins,  not  with  paracasein  as  has 
been  universally  held,  but  with  unsaturated  paracasein  lactate.  The  water-soluble 
nitrogen  in  cheese  generally  increases  as  the  unsaturated  paracasein  lactate  decreases, 
and  apparently  at  the  expense  of  the  latter  compound.  The  first  step  in  the  normal 
ripening  process  of  American  Cheddar  cheese  is  probably  a  peptic  digestion  of 
unsaturated  paracasein  lactate.  Some  of  the  facts  presented  suggest  a  method  of 
proof  of  the  commonly  accepted  theory  of  gastric  digestion." 

Milk  in  relation  to  public  health,  G.  M.  Kober  (  U.  S.  Senate,  57.  Cong.,  1.  Ses- 
sion, Doc.  441,  pp.  V-\-235,  ph.  XV). — In  this  document  the  author  defines  what 
constitutes  mechanically,  chemically,  and  bacteriologically  pure  milk,  discusses  the 
importance  of  sanitary  supervision  of  the  production  and  sale  of  milk  and  cream,  and 
presents  in  detail  in  a  series  of  articles  which  are  appended  the  results  of  his  studies 
of  milk  in  relation  to  public  health.  Appendix  A  deals  with  the  influence  of  food, 
breed,  and  season  upon  the  composition  of  milk,  the  adulteration  and  preservation 
of  milk,  and  standards  for  dairy  products.  Appendix  B  is  devoted  to  milk  inspec- 
tion, milk  analysis,  and  the  methods  of  detecting  adulterations  and  the  preservatives 
of  milk.  Appendix  C  discusses  the  dietetic  and  therapeutic  uses  of  milk.  Appendix 
D  deals  with  the  relation  of  bacteria  to  disease.  Appendix  E  describes  the  cultiva- 
tion and  study  of  bacteria.  Appendix  F  considers  the  relation  of  impure  milk  to 
infantile  mortality.  Appendix  G  is  a  reprint  of  an  article  by  R.  A.  Pearson  entitled 
Market  Milk:  A  Plan  for  Its  Improvement  (E.  S.  R.,  13,  p.  1083).  Appendix  H 
deals  with  abnormal  milk  and  the  diseases  traced  to  this  source.  Two  bibliographies 
are  included  and  tabulated  data  are  given  for  epidemics  of  typhoid  fever,  scarlet 
fever,  and  diphtheria  due  to  an  infected  milk  supply. 

The  creamery  patron's  handbook  {Chicago:  The  Ahitional  Dairy  Union,  1902, 
pp.  XIX^SOO,  figs.  110). — This  book  is  made  up  of  the  following  articles:  The 
National  Dairy  Union  and  Its  Work  for  the  Protection  of  Pure  Butter  Against  Oleo- 
margarine Imitation,  by  C.  Y.  Knight;  The  Patron  and  the  Creamery,  by  W.  D. 
Hoard;  Building  up  a  Dairy  Herd,  with  Suggestions  on  Midsummer  Forage  Crops, 
by  C.  F.  Curtiss;  Selection  of  Cows,  by  C.  P.  Goodrich;  Stable  Location,  Construc- 
tion, and  Sanitation,  by  H.  B.  Gurler;  The  Comparative  Value  of  Feeds,  w-ith  Tables 
Giving  their  Percentage  of  Digestible  Nutrients,  by  W.  A.  Henry;  Management  of 
Young  Dairy  Stock,  with  a  Review  5f  Some  Interesting  Calf  Experiments,  by  D.  H. 
Otis;  Economic  Feeding  and  Care  of  Dairy  Cows,  with  Instructions  and  Examples  of 
how  to  Formulate  Dairy  Rations,  by  T.  L.  Haecker;  Commercial  Feeding  Stuffs,  by 
W.  H.  Jordan;  Tainted  or  Defective  Milks,  Their  Causes  and  Methods  of  Preven- 
tion, by  H.  L.  Russell;  Milk  and  Its  Production  for  Cities  and  Towns,  by  A.  W. 
Bitting;  Milking,  Cooling,  and  General  Care  of  Milk  for  Delivery  to  Creamery,  by 
E.  H.  Farrington;  Necessity  of  INIaking  Good  Butter  and  the  Farmer's  Part  in  Its 
Production  and  Sale,  by  J.  Kolarik;  Variation  in  Tests — Composition  of  Milk  as 
Observed  at  the  Model  Dairy  at  the  Pan-American  Exposition  at  Buffalo,  N.  Y.,  by 
DeW.  Goodrich;  Breeds  of  Cows — Views  on  the  Building  up  of  a  Dairy  Herd,  by 
S.  M.  Tracy;  Common  Ailments  of  Cows  and  Calves,  and  Their  Treatment,  by  A.  B. 
Hartwig;  Building  Silos,  Growing  the  Corn,  and  Making  Silage,  by  A.  W.  Trow;  The 
Physiology  of  Milk  Secretion — With  Notes  on  the  Effects  of  Foods,  Drugs,  Expo- 
sure, Exercise,  and  Abnormal  Bodily  Condition,  by  A.  W.  Bitting;  Management  of 
Dairy  Work  on  the  Large  Estate  of  Biltmore  Farms,  by  G.  F.  Weston;  and  Dairy 
Animals  of  the  United  States  as  Reported  upon  by  Twenty  State  Experiment  Stations. 
A  scale  of  points  for  scoring  dairy  animals  and  a  ground  plan  of  a  modern  creamery 
are  also  given. 

Creameries  in  foreign  countries  {Spec.  [U.  S.]  Consular  Rpts.,  24  {1902),  j)p- 
IV-\-162,  pis.  10,  figs.  3). — This  contains  statistics  and  other  information  relating  to 
creameries  and  creamery  machinery  and  products  in  the  principal  foreign  countries. 
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Proceeding's  of  the  thirteenth  annual  meeting  of  the  Missouri  State  Dairy 
Association,  1902  {Missouri  State  Bd.  Agr.  Mo.  BaL,  2  {190-2),  No.S^pp.  7,5, Jigs. 4).— 
This  fontains  the  addresses  and  discussions.  Some  of  the  topics  treated  were  dairj-ing 
in  Missouri,  the  retail  milk  business,  rations  for  dairy  cows,  silos  and  silage,  butter 
making  as  a  profession,  bitter  milk,  the  literature  of  dairying,  and  the  selection  of 
dairy  cows. 

VETERINARY  SCIENCE  AND  PRACTICE. 

The  transference  of  bovine  tuberculosis  to  man,  R.  Koch  (  British  Med.  Jour., 
1902,  No.  2190,  pp.  1885-1889). — This  is  a  translation  of  an  address  delivered  at  the 
Internaitional  Conference  on  Tuberculosis  in  Berlin,  October  25,  1902.  In  this 
address  the  author  discusses  in  a  critical  manner  the  2  outbreaks  and  28  individual 
cases  of  tuberculosis  in  man  which  have  been  mentioned  in  the  literature  of  the  sub- 
ject as  being  due  to  infection  from  eating  meat  or  milk  of  tuberculous  animals,  or  to 
wound  infection  with  tuberculous  material  of  animal  origin.  In  R.  Koch's  opinion 
the  proof  of  causal  connection  between  the  cases  of  human  tuberculosis  and  infection 
from  animals  is  wanting  in  every  case,  and  while  it  is  not  denied  that  individual  cases 
may  arise  in  man  from  infection  with  milk  of  animal  origin,  it  is  argued  that  such 
cases  must  be  exceedingly  rare,  otherwise  it  is  believed  that  more  numerous 
undoubted  cases  would  be  accessible.  The  author  argues  that  if  the  meat  and  milk 
of  tuberculous  animals  were  virulent  or  generally  infectious  toward  man,  numerous 
outbreaks  of  extensive  character  should  appear,  on  account  of  the  fact  that  the 
tuberculous  milk  and  meat  in  any  case  would  naturally  be  eaten  by  a  number  of 
persons.  Such  outbreaks,  however,  have  not  been  observed.  In  the  case  originally 
reported  by  Ollivier  and  subsequently  quoted  at  frequent  intervals  by  various  writers 
on  the  :  abject,  the  author  calls  attention  to  the  fact  that  Ollivier  subsequently 
admitted  his  mistake  in  the  original  report  and  stated  that  the  pupils  who  contracted 
tuberculosis  had  not  eaten  the  milk  of  the  cow  which  was  affected  with  tuberculosis 
of  the  udder;  the  faculty  of  the  institution,  however,  had  eaten  this  milk  and  no 
cases  of  tuberculosis  develoi)ed  among  them. 

Are  bovine  and  human  tuberculosis  identical  or  not?  E.  Klebs  and  Rievel 
{Beut.  Thierilrztl.  Wchnschr.,  10  {1902),  No.  3,  pp.  21-23).— The  authors  conclude  from 
their  experiments  on  this  question  that  tubercle  bacilli  of  human  origin,  after  having 
been  artificially  cultured  a  long  time,  are  capable  of  producing  acute  typical  tubercu- 
losis in  calves.  Tne  tubercle  bacilli  of  human  origin  are  first  exclusively  confined  to 
the  lymphatic  glan '"  in  the  neighborhood  of  the  point  of  inoculation;  later,  how- 
ever, the  tuberculoi.    alterations  may  extend  over  the  peritoneum  and  other  organs. 

Some  experiments  upon  the  immunization  of  cattle  against  tuberculosis, 
L.  Pearson  and  S.  H.  Gilliland  {Philadelphia  Med.  Jour.,  10  {190^),  No.  22,  pp. 
842-848,  figs.  4)- — In  this  article  a  summary  account  is  given  of  experiments  during 
which  it  was  found  that  the  subcutaneous  injection  of  tuberculin  has  the  influence  of 
increasing  the  resistance  of  cows  to  tuberculous  lung  material  given  by  way  of  the 
mouth.  The  more  important  literature  upon  the  subject  of  immunizing  cattle  against 
tuberculosis  is  critically  reviewed.  This  literature  includes  the  publications  of  E.  A. 
de  Schweinitz,  J.  McFadyean,  and  E.  von  Behring. 

Experiments  with  2  young  cattle  showed  that  cattle  may  be  refractory  to  large 
quantities  of  human  tubercle  bacilli  when  injected  into  the  blood.  One  of  the  2 
animals  upon  which  these  experiments  were  made  exhibited  considerable  resistance 
to  a  virulent  culture  of  bovine  tubercle  bacilli.  In  March,  1902,  a  definite  test  was 
made  of  the  possibility  of  immunizing  cattle  to  tuberculosis  l)y  repeated  intravenous 
inoculations  of  human  tubercle  bacilli  not  virulent  for  cattle.  In  these  experiments 
4  young  cattle  were  used.  They  were  tested  with  tuberculin  and  found  to  be  free 
from  tuberculosis,  after  which  2  were  \aceinated  with  human  tubercle  bacdli  and 
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the  other  2  were  kept  as  control  animals.  The  vaccinated  animals  received  grad- 
ually increasing  doses  of  a  suspension  of  a  culture  of  human  tubercle  bacilli.  In  all, 
125  cc,  representing  about  0.16  gm.  tubercle  bacilli,  were  administered  to  each  ani- 
mal. All  4  of  the  animals  were  inoculated  on  July  29  following,  by  an  intratracheal 
injection  of  10  cc.  of  a  suspension  of  bovine  tubercle  bacilli  known  to  be  virulent  for 
cattle. 

All  of  the  animals  were  killed  on  different  days  of  the  following  October  and  care- 
ful post-mortem  examinations  were  made.  Both  of  the  control  animals  were  found 
to  be  extensively  infected  with  tuberculosis  and  exhibited  fresh  tubercles  which 
were  evidently  in  a  progressive  state.  In  one  of  the  vaccinated  animals  it  was  found 
that  all  the  organs,  with  the  lymphatic  glands  and  covering  membranes,  were  free 
from  disease,  with  the  single  exception  of  a  slight  fibrous  thickening  at  the  point  of 
vaccination.  The  second  vaccinated  animal  exhibited  2  hard  globular  thickenings 
at  the  point  of  inoculation,  and  within  the  trachael  mucous  membrane  2  minute 
grayish  elevations  were  found,  the  smaller  one  of  which  contained  caseous  material. 
All  the  other  organs  were  in  a  healthy  condition. 

From  these  experiments  it  is  concluded  that  by  means  of  repeated  intravenous 
injections  of  human  tubercle  bacilli,  the  resistance  of  young  cattle  to  virulent  bacilli 
of  bovine  origin  may  Ije  greatly  inci-eased — to  such  an  extent,  in  fact,  that  the  ani- 
mals are  not  affected  by  inoculations  capable  of  causing  death  or  extensive  infection 
in  cattle  which  have  not  been  thus  protected.  Intravenous  injections  of  much  larger 
quantities  of  human  tubercle  bacilli  than  are  necessary  to  confer  resistance  upon  the 
vaccinated  animals  may  be  safely  given.  The  authors  have  other  experiments  in 
progress  for  the  purpose  of  determining  the  duration  of  immunity  thus  produced  and 
the  effectiveness  of  the  method  in  protecting  animals  against  natural  infection. 

Is  the  ingestion  of  the  meat  of  tuberculous  animals  dangerous  for  human 
beings?  V.  Galtier  {Jour.  Med.  Vet.  et  Zooiech.,  5.  ser.,  6  [ISOi'),  Jan.,  pp.  1-7). — 
The  author  discusses  the  various  conditions  under  which  different  animals  may  become 
infected  with  tuberculosis.  In  this  discussion  especial  attention  is  given  to  the 
different  degrees  of  susceptibility  to  the  disease.  Brief  notes  are  presented  on  a 
number  of  experiments  conducted  by  the  author  since  1891  bearing  upon  the  ques- 
tion at  issue.  The  author  concludes  from  his  experiments  that  regulations  regarding 
meat  inspection  should  be  modified  so  as  not  to  require  the  seizure  and  destruction 
of  the  meat  of  all  tuberculous  animals,  but  only  the  meat  of  animals  which  exhibit 
pronounced  emaciation  or  extensive  tuberculous  lesions  in  the  muscles  and  bones. 

On  the  question  of  indemnity  to  butchers  for  animals  found  to  be  tubercu- 
lous after  slaughter,  V.  (Jai.tier  {Jour.  Med.  17/.  et  Zootech.,  5.  ser.,  6  {190J),  Mar., 
pp.  li!9-143). — The  author  presents  a  detailed  discussion  of  this  question  with  especial 
reference  to  the  French  law  of  July  3,  1895.  Many  difficulties  h^ve  been  found  in 
attempts  to  adjust  differences  arising  from  the  sale  of  tuberculous  cattle  to  butchers. 
It  is  argued  that  all  sales  of  cattle  for  butchering  should  be  made  subject  to  the 
regulations  of  this  law  and  that  legal  contests  which  may  arise  should  be  settled  in 
accordance  with  its  jirovisions. 

The  history  of  a  tuberculous  herd  of  cows,  C.  L.  Beach  ( Connecticut  Storr.'i 
Sta.  Bid.  ii4,  pp.  24,  figs.  6). — This  bulletin  contains  observations  on  the  station  herd  of 
about  50  cows  and  young  cattle.  The  herd  was  tested  with  tubercuhn  in  1896  and  w-as 
found  to  be  free  from  tuberculosis.  The  test  was  again  applied  in  1897,  without  any 
reaction.  During  1897  a  Guernsey  cow  was  bought  from  a  neighoring  farmer.  The 
cow  did  not  react  to  tuberculin  test.  In  the  following  year,  however,  this  animal 
suddenly  exhibited  symptoms  of  disease.  A  post-mortem  examination  showed  a  case 
of  generalized  tuberculosis.  The  herd  was  then  tested  with  tuberculin  and  12  ani- 
mals responded,  and  later  6  other  animals  responded  to  the  test,  making  a  total  of 
18.     Five  of  the  affected  animals  were  killed  and  examined;  the  remainder  were 
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isolated  from  the  healthy  animals.  The  barn  was  disinfected  as  thoroughly  as  pos- 
sible l)y  means  of  crude  carbolic  acid,  1  part  in  20  of  water.  The  tuberculin  test  was 
applied  to  the  nonreacting  herd  once  or  twice  a  year,  and  the  author  !)elieves  that  it 
is  necessary  to  test  as  often  as  this.  During  the  furthei-  course  of  the  experiment  93 
animals  were  tested  within  3  years.  It  was  found  that  no  constant  differences^ 
existed  among  different  breeds  with  regard  to  the  susceptibility  to  tuberculosis,  since 
20  per  cent  of  the  Jerseys  were  affected,  26  per  cent  of  the  Guernseys,  21  per  cent  of 
the  Ayrshires,  and  20  of  the  Holsteins.  It  was  found  that  the  heavy  milkers  were 
no  more  susceptible  to  tuberculosis  than  the  least  productive  cows.  The  evidence 
obtained  from  the  herd  showed  that  the  disease  is  not  inherited,  no  case  of  tubercu- 
losis having  appeared  in  17  calves  reared  from  the  tuberculous  animals.  Repeated 
injections  of  tuberculin  were  found  to  produce  a  temporary  insusceptibility  to  the 
test.  Great  indivi<lual  differences  in  resistance  to  the  progress  of  the  disease  weie 
noted  in  different  animals.  The  author  believes  that  Bang's  method  of  isolation  is 
economical  and  effective. 

Contributions  to  our  knowledge  of  bovine  tuberculosis,  J.  Nelson  (Neir  Jersey 
Stas.  Rpt.  1901,  pp.  352-381).— 'Sotes  are  given  on  autopsitis  on  2  cows  which  were 
affected  with  tuberculosis.  Extensive  tables  are  presented  showing  the  variations  in 
temperature  of  tuberculous  cattle  from  February  to  June,  and  also  showing  the 
record  of  abortions  in  the  college  herd.  It  is  stated  that  the  number  of  abortions  is 
decreasing,  but  the  cause  is  not  well  understood.  The  record  of  temperatures  of 
tuberculous  cattle  in  the  hosjiital  herd  fails  to  indicate  that  specially  favorable  con- 
ditions for  infection  are  found  in  the  stables  where  the  animals  are  kept. 

The  use  of  eggs  as  a  medium  for  the  cultivation  of  Bacillus  tuberculosis, 
M.  Dorset  {Aiiier.  Med.,  3  {1!)02),  Xo.  14,pp.  oo5,o56). — During  the  author's  experi- 
ments a  medium  consisting  chiefly  of  hens'  eggs  prepared  in  3  ways  so  as  to  include 
the  whole  egg  content,  the  yolk  of  the  egg  alone,  or  simply  the  white  alone,  was 
tested.  Unusually  rapid  development  of  the  tubercle  bacilli  took  place  on  thes? 
nutrient  media,  especially  on  the  whole  egg  medium.  Growth  was  usually  quite 
apparent  by  the  end  of  7  or  8  days,  and  conspicuous  colonies  of  bacilli  were  to  be 
observed  after  a  lapse  of  10  to  14  days.  The  egg  medium  possesses  the  advantages  of 
causing  the  rapid  growth  of  the  tubercle  bacillus  and  of  being  easily  prepared.  It 
does  not  cause  quite  so  rapid  and  abundant  growth  as  secured  by  Ficker  from  pure 
cultures  on  brain  medium. 

Treatment  of  anthrax,  MoBirs  {BerUn.  ThierarzU.  Wchnschr.,  1902,  No.  14,  pp.  206, 
207). — The  author  calls  especial  attention  to  a  number  of  cases  of  anthrax  in  man 
which  have  arisen  from  carelessness  in  handling  the  carcasses  of  animals  dead  of 
anthrax,  or  from  unnecessary  inspection  or  examination  of  these  carcasses.  It  is 
recommended  that  no  dissection  or  other  examination  of  animals  dead  of  anthrax 
should  be  made,  after  diagnosis  is  fairly  certain.  This  recommendation  is  made  on 
account  of  the  great  danger  of  becoming  infected  with  anthrax,  even  when  only  the 
most  minute  skin  lesions  are  to  be  found  on  the  hands. 

Recovery  of  a  cow  from  anthrax,  W.  Ort.mann  {Berlin.  ThierarzU.  Wdinschr., 
1902,  No.  8,  p.  125). — One  animal  in  a  small  herd  of  cattle  died  of  anthrax,  and  on 
the  next  day  another  cow  manifested  similar  symptoms.  In  the  treatment  of  this 
case  the  author  ufel  intravenous  injections  of  colloidal  silver,  and  administered  1 
spoonful  of  lysol  in  a  bottle  of  water  hourly;  after  2  days,  naphthaline,  bicarbonate 
of  soda,  and  gentian  root  were  administered.     Complete  recovery  took  place. 

The  intravenous  application  of  corrosive  sublimate,  Schmidt  (Berlin.  Tltier- 
drzlJ.  Wchnselir.,  1902,  No.  12,  pp.  181-184). — The  author  couducted  a  number  of 
experiments,  for  the  most  part  on  small  experimental  animals,  which  were  infected 
with  anthrax  and  fowl  cholera.  As  the  result  of  these  experiments  it  was  tound  that 
the  injections  of  corrosive  sublimate  did  not  produce  any  general  reaction  of  the 
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experimental  animal,  except  when  very  large  doses  were  used.  The  pulse,  tempera- 
ture, and  respiration  remained  unchanged.  Solutions  as  strong  a.>-  0.5  per  cent  may 
produce  local  irritation;  it  is  recommended,  therefore,  that  this  drug  be  used  in  very 
dilute  solutions.  The  condition  known  as  mercurialism  may  appear  after  injections 
of  corrosive  sublimate.  The  best  place  for  making  the  injection  is  considered  to  be 
the  jugular  vein.  Animals  which  received  5  injections  inside  of  14  days  did  not 
exhibit  any  alteration  in  the  tul^erculous  processes  with  wliich  they  were  affected. 

A  fatal  case  of  induced  Texas  fever,  C.  F.  Dawsox  (Amer.  ]'et.  Rev.,  26  {1902), 
A'/.  J,  pp.  124-126). — A  detailed  descri])tion  i.-^  given  of  a  fatal  case  of  Texas  fever  in 
an  immime  Southern  animal.  The  acute  and  finally  fatal  symptoms  were  apparently 
brought  about  in  consetjuence  of  a  shock  received  by  the  operation  of  dehorning. 
Two  other  steers  dehorned  at  the  same  time  appeared  to  be  slightly  affected  in  the 
same  way,  but  recovered,  while  yearlings  did  not  develop  any  symptoms  of  the  dis- 
ease. These  cases  are  believed  to  add  another  reason  to  those  whii*h  already  exist 
for  performing  the  operation  of  dehorning  at  an  early  age. 

Observations  on  Bacelli's  method  of  treating  malignant  foot-and-mouth 
disease,  Koske  (Berlin.  Tliierarztl.  Wchn^cJir.,  1902,  Xo.  10,  pp.  14-j-1oO). — A  critical 
review  of  the  extensive  literature  on  this  subject  is  presented  by  the  author.  The 
large  number  of  exjjeriments  conducted  by  various  authors  are  brought  together 
in  a  tabular  form  for  the  purpo.^e  of  showing  the  conditions  and  results  of  these 
experiments.  The  author  concludes  from  the  results  of  the  experiments  of  others, 
as  well  aii  from  his  own  observations,  that,  when  all  conditions  surrounding  the 
reported  cases  of  foot-and-mouth  disease  treated  by  this  method  are  considered,  no 
influence  can  be  ascribed  to  the  injection  of  corrosive  sublimate.  This  drug,  when 
injected  intravenously,  did  not  prevent  an  outbreak  of  the  disease,  or  an  unfavorable 
course  in  cases  which  were  treated  by  the  author. 

The  treatment  of  foot-and-mouth  disease,  Weix.sheimer  [Deut.  Thlerarztl. 
WdinsdiT.,  10  (1902),  Xo.  16,  pp.  153-1.55). — In  outbreaks  of  this  disease  the  author 
believes  that  the  most  important  operations  are  immediate  removal  of  affected 
animals,  and  nutritioas  dieting  of  animals  which  have  been  exposed.  For  the  pur- 
pose of  preventing  the  disease  it  is  urged  that  susceptible  animals  be  rendered  as 
resistant  as  possible  by  keeping  them  in  a  healthy  and  well  nourished  condition,  and 
that  the  A"irus  of  foot-and-mouth  disease  be  kept  attenuated  or  V)e  destroyed  by 
abundance  of  fresh  air  and  direct  sunlight. 

Bovine  eczema,  C.  Bregeard  (Jour.  Med.  Yit.  et  Zootech.,  5.  ser..  6  (1902),  Feb., 
pp.  95,  96). — A  lirief  note  on  the  treatment  of  this  di-^ease  with  a  solution  of  nitric 
acid  in  water  in  a  proiiortion  of  1  to  10.  The  remedy  was  frequently  applied  to  the 
affected  parts  ami  the  results  were  very  satisfactory. 

Abortion  in  cows,  P.  Malcolm  [Amer.  Vet.  Rev.,  26  {1902),  Xo.  2,  pp.  127- 
130). — The  usua'  factors  and  conditions  which  are  important  in  bringing  about  cases 
of  abortion  are  enumerated.  In  case  of  abortion  the  author  recommends  burning  or 
otherwise  destroying  the  fcetus  and  t\etal  membranes,  and  disinfection  of  the  stable. 
It  is  not  believed  that  the  treatment  with  antiseptic  washes  as  usually  appUed  to 
cows  is  of  any  value  in  preventing  the  development  of  this  disease. 

Infectious  pneumonia  of  calves,  H.  Marder  (Berlin.  T h.ieriirztL  Wchnschr., 
1902,  Xo.  7,  p.  110). — It  is  reported  that  this  disease  has  been  observed  in  calves  in 
the  form  of  a  plague  on  several  occasions.  The  di.sease  seems  to  break  out  in  summer 
as  well  as  in  winter.  ^Medicinal  treatment  was  in  all  cases  without  good  result.  It 
is  recommended  that  all  healthy  animals  be  immediately  isolated  from  the  diseased 
and  suspected  ones,  that  the  stables  in  which  the  diseased  calves  have  been  confined 
be  torn  down  and  used  for  fire  wood,  and  that  the  superficial  layer  of  the  soil  around 
and  underneath  such  stables  be  removed  and  the  surface  treated  with  chlorid  of  lime 
or  a  similar  disinfectant. 

Treatment  of  sheep  scab,  Nagel  (Deut.  ThierUrztl.  Wchnschr.,  10  {1902),  Xo.  1, 
pp.  3-5). — A  number  of  experiments  were  conducted  for  the  purpose  of  testing  the 
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value  of  a  creolin  dip  in  the  treatment  of  sheep  scab.  The  author  calls  attention  to 
the  iieoe^ty  of  careful  local  treatment  of  the  affected  parts,  to  maintaining  proper 
temperature  of  the  dip,  and  to  proper  treatment  of  the  sheep  between  the  first  and 
sec<jnd  dipping.  It  was  found  not  to  l)e  necessary  to  rub  affecte<l  parts  of  the  skin 
with  carbolized  soap  before  dipping.  After  dipping,  however,  it  is  believed  to  be 
desirable  that  the  scab  areas  be  \igorously  rubbed  with  a  brush  in  order  to  bring  the 
creolin  in  contact  with  rfll  the  scab  mites.  The  author  found  a  2.-5  per  cent  creolin 
dip  t")  be  a  thoroughly  reliah)le  dip  for  destroying  scab  mites. 

Experiments  with.  Bacillol  sheep  dips,  K.  K.asselmaxx  {Deut.  Thierarztl. 
Wehmchr.,  10  (1902),  Xo.  IS,  pp.  121,  122).— The  author  tested  this  dip  on  1,200 
sheep,  and  obtained  results  which  indicate  that  it  is  quite  as  effective  as  creolin,  or 
perhaps  somewhat  better.  No  symptoms  of  poisoning  were  observed  in  sheep  after 
being  dipi>e;l  in  BacUlol.  This  remedy  is  therefore  considered  a  valuable  sheep  dip 
of  harmless  nature,  and  it  is  state<l  that  it  can  be  obtained  conveniently  for  a 
reasonable  pri<.e. 

The  Landsberger  Swine  Erysipelas  Serum.  B.  Schubert  {Berlin.  Thierarztl. 
Wchn.^hi:,  1902,  Xo.  19.  pp.  289-293). — Extensive  experiments  were  conducted,  dur- 
ing which  the  effect  of  Susserin,  Lorenz  .Serum,  and  Landsberger  Serum  were 
compared.  These  experiments  were  conducted  in  various  cities  of  the  German 
Empire  and  under  various  conditions.  From  the  consideration  of  the  Uterature  of 
the  subject  and  the  authors  own  obser\-ations,  it  is  concluded  that  a  mixture  of 
several  active  immune  sera  is  of  distinct  advantage  in  producing  immunity.  The 
Landsberger  Swine  Erysipelas  .Serum  differs  from  all  prexnously  known  swine 
erysipelas  sera;  it  is  a  multivalent  serum,  i.  e.,  a  mixture  of  immune  sera  obtained 
from  different  species  of  animals.  This  composition  gives  the  Landsberger  Serum 
an  ailvantage,  and  even  in  small  doses  it  exercises  a  more  rapid  and  powerful  action 
than  any  simple  serum. 

Results  of  vaccination  with  Septicidin  for  swine  plagxie  and  hog  cholera 
in  the  year  1901,  Schrelberi  £<?/7ui.  Thkmrztl.  Wdiiui:hr.,1902,  Xo.S.pp.  IJl,  122). — 
Reports  receive*!  for  the  year  1901  regarding  vaccination  experiments  with  this  sub- 
stance show  that  6,224  animals  were  vaccinated.  Of  this  number,  2,943  were  inoculated 
for  purposes  of  protection.  Of  the  animals  already  affected,  64.02  per  cent  were 
cured  by  vaccination.  Vaccination  exf>eriments  were  conducted  upon  a  herd  of  hogs 
in  which,  at  the  time  of  vaccination,  the  rate  of  mortality  was  53.42  percent.  After 
vaccination,  the  death  rate  fell  to  from  3  to  5  per  cent. 

A  report  of  vaccination  in  the  year  1901  with  the  vaccine  from  the  Swine 
Erysipelas  Institute  at  Prenslau,  Helpers  {Berlin.  Thierarztl.  Wchru^chr.,  1902, 
X'j.  1-5,  p.  2-33 ). — It  is  stated  that  the  Swine  Erysipelas  Institute  at  Prenslau  dik:rib- 
uted  500,000  doses  of  vaccine  during  the  year  1901.  Reports  have  been  received 
covering  the  results  from  163,068  animals  vaccinated.  Of  this  numter,  157  became 
infected  with  swine  er%-sif)elas  and  87  died.  The  number  of  deaths  from  swine  ery- 
sipelas in  consequence  of  vaccination  was  0.019  per  cent,  and  the  number  of  deaths 
from  the  same  disease  in  spite  of  vaccination  was  0.033  per  cent. 

Report  on  the  vaccinations  made  in  the  Province  of  Saxony  in  the  year 
190i-2  with  the  Lorenz  vaccine.  H.  Raebiger  i  BtH/i.  Th'i->rarzi.L  Wf:iin.<chr., 
1102,  Xo.  20,  p.  301). — The  number  of  h<jgs  vaccinated  during  the  year  in  the 
Province  of  Saxony  with  Lorenz  vaccine  amounted  to  70,000.  In  1900  the  number 
was  24,000.  It  is  stated  that  the  results  obtained  from  the  use  of  this  vaccine  have 
been  so  satisfactory  that  the  Institute  has  undertaken  to  guarantee  indemnity  for  any 
loss  which  may  be  incurred  in  consequence  of  the  use  of  the  Lorenz  vaecme.  The 
percentage  of  recovery  when  the  vaccine  is  used  for  therapeutic  purposes  is  stated  to 
Ije  between  70  and  75  per  cent. 

The  necessity  and  the  method  of  observing  a  uniform  technical  procedure 
in  trichina  inspection.  Weber  L><:ut.  TIn'mirztL  \Vi:hn.<i:hr..  10  ,  190i  .  Xo.  2, 
pp.  13-16 f. — The  author  presents  arguments  showing  the  necessity  of  careful  prac- 
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tice  of  inspection  for  trichina.  It  is  argued  that  the  method  of  making  this  inspec- 
tion should  be  uniform  instead  of  uncertain  and  defective,  as  it  is  at  present  in  many 
governmental  districts.  Attention  is  called  to  the  necessity  of  special  training,  care- 
ful examination,  and  supervision  of  the  trichina  inspectors. 

The  transmission  of  glanders,  and  danger  of  accidental  inoculation  to 
which  human  beings  are  subjected,  V.  Galtier  {Jour.  Med.  Vet.  et  Zootech.,  5.  ser., 
6  {1902),  Apr.,  pp.  197-210). — Detailed  notes  are  given  on  the  usual  means  by  which 
glanders  is  communicated  from  one  animal  to  another,  under  natural  conditions. 
The  various  forms  of  glanders  are  discussed.  A  large  number  of  experiments  were 
made  in  placing  glanderous  material  upon  the  uninjured  conjunctiva  of  guinea  pigs. 
During  these  experiments  it  was  found  that  a  perfectly  healthy  and  intact  conjunctiva 
could  absorb  the  virus  of  glanders.  The  more  bacilli  present  in  the  virus  used  in 
these  experiments,  the  more  certain  was  the  infection.  It  was  found  that  by  washing 
the  eye  after  contaminating  the  conjunctiva  the  infection  could  be  ji  re  vented.  No 
antiseptics  need  be  used  for  this  purpose,  since  water  appeared  to  serve  equally  well 
to  prevent  the  entrance  of  the  glanderous  bacilli  into  the  eye.  The  application  of 
these  results  to  accidental  contamination  of  the  human  eye  with  glanderous  material 
is  apparent.  If  the  virus  of  glanders  is  thrown  into  the  eye  by  the  violent  sneezing 
or  coughing  of  glanderous  horses,  the  careful  washing  of  the  eye  will  prevent  the 
contraction  of  glanders. 

Treatment  of  azoturia  with  potassium  iodid,  T.  S.  Childs  {Amer.  Vet.  Rev., 
26  {1902),  No.  3,  pp.  219-223). — Good  results  are  reported  from  the  use  of  potassium 
iodid  in  the  treatment  of  a  number  of  cases  of  azoturia.  This  chemical  was  injected 
into  the  bladder  in  doses  of  j  oz.  or  more  in  \  pt.  of  water.  The  dose  may  be 
repeated  if  necessary.  The  favorable  action  of  the  drug  was  usually  observable 
within  a  short  time,  and  complete  recovery  in  nearly  all  cases  took  place  after  from 
3  to  6  days.  The  author  states  that  several  other  veterinarians  have  used  this  method 
of  treatment  with  varying  results.  Some  of  them  had  entirely  negative  results, 
potassium  iodid  apparently  exercising  no  beneficial  action  whatever;  in  other  cases 
good  results  were  obtained.  The  discrepancy  in  the  results  of  different  veterinarians 
appears  difficult  of  exi^lanation.  It  is  suggested  that  the  disease  may  vary  somewhat 
in  virulence  or  otherwise  in  different  climates. 

Surra,  J.  J.  Vassal  {Rev.  Agr.  Reunion,  8  {1902),  No.  5,  pp.  220-225) .—The  symp- 
toms, pathological  anatomy,  and  etiology  of  this  disease  are  briefly  discussed  and 
compared  with  those  of  other  closely  related  diseases.  Notes  are  also  given  on  the 
animals  which  are  subject  to  the  disease.  These  include  monkeys,  horses,  donkeys, 
mules,  goats,  sheep,  cattle,  buffaloes,  camels,  elephants,  dogs,  cats,  rabbits,  guinea 
pigs,  and  rats. 

The  tsetse  fly  disease,  A.  Proost  {Rev.  Gen.  Agron.  \_Louvmn^,  11  {1902),  No. 
5,  pp.  266,  267). — This  disease  is  compared  with  surra.  Brief  notes  are  given  on  the 
habits  of  Tabanus  tropicus,  which  carries  the  parasite  of  surra,  and  Glossina  morsiUms, 
which  IS  the  nisect  agent  m  the  transmission  of  Nagana. 

South  African  horse  disease,  Rickmann  {Berlin.  Thierdrztl.  Wchnschr.,  1902, 
No.  1,  pp.  4, 5). — The  literature  of  this  subject  is  briefly  discussed  by  the  author.  It 
is  believed  that  the  spread  of  this  disease  depends  strictly  upon  the  agency  of  insects 
in  carrying  the  blood  parasites,  and  that  the  insects  thus  concerned  can  not  become 
infected  without  previously  sucking  the  l>lood  from  a  diseased  horse. 

Critical  notes  on  the  treatment  of  colic  in  horses,  Witt  {Berlin.  Thierdrztl. 
Wchnschr.,  1902  No.  4,  pp.  61-63). — ]More  than  1,000  cases  of  colic  Avere  treated  by 
the  author  by  means  of  barium  chlond,  which  was  injected  into  the  jugular  vein  in 
doses  of  from  i  gm.  to  3  gm.  Some  horses  appear  to  be  particularly  susceptible  to 
the  action  of  this  drug,  and  with  these  it  must  be  given  in  small  doses.  In  the 
majority  of  cases  the  author  reports  better  results  from  the  use  of  barium  chlorid 
than  from  any  other  treatment  for  this  disease. 

The  pathology  and  differential  diagnosis  of  infectious  diseases  of  animals, 
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V.  A.  Moore  {Ithaca:  Tai/lor  <i-  Carpenter,  1903,  pp.  XIV  +  SSO,  ph.  S,  fitp.  73).— The 
present  volume  oontains  a  general  account  of  etiology  and  infection  in  connection 
with  the  more  important  infectious  diseases  of  animals.  Special  chapters  are  devoted 
to  the  following  subjects:  Diseases  caused  by  Streptococci;  diseases  caused  V)y 
organisms  of  the  genus  Bacterium;  diseases  caused  l)y  bacilli;  diseases  caused  by 
higher  fungi;  diseases  caused  l)y  Protozoa;  infectious  diseases  of  unknown  cause,  and 
a  few  diseases  caused  by  animal  parasites.  Brief  notes  are  also  given  on  the  approved 
methods  of  disinfecting  stables  and  premises  after  outbreaks  of  infectious  diseases. 
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The  scope  and  purpose  of  the  irrigation  investigations  of  the  Office  of 
Experiment  Stations,  Iv  Mead  {U.S.Dept.  Agr.,  Office  of  Experiment  Statwni<  Rpt. 
1901,  pp.  417-4'^6,  pis.  4)- — A  brief  discussion  of  the  work  of  the  Office  in  relation  to 
irrigation  in  the  arid  and  humid  regions  and  the  insular  possessions  of  the  United 
States,  with  an  explanation  of  the  need  of  reform  in  irrigation  laws  and  a  list  of  all 
the  publications  of  the  Office  on  irrigation. 

Operations  at  river  stations,  1901  (  Water  Supply  and  Irrig .  Papers,  U.  S.  GeoL 
Survey,  Nos.  65,  pp.  334;  66,  pp.  18S). — Tabulated  daily  and  monthly  discharge  during 
1901  of  a  large  number  of  streams  are  reported.  The  material  is  divided  into  two 
parts,  the  first  relating  to  the  eastern  portion  of  the  country  and  the  second  to  the 
western.  The  first  includes  measurements  of  10  streams  in  Maine  and  8  streams  in 
other  parts  of  New  England,  streams  in  the  St.  Lawrence  River  drauiage  basin, 
Upper  Hudson  River  drainage,  Lower  Hudson  River  and  Long  Island  Sound  drain- 
age. Lake  Ontario  drainage,  Mohawk  River  drainage,  Middle  Atlantic  Coast  drain- 
age. Southern  Atlantic  Coast  drainage.  Eastern  Gulf  drainage,  Eastern  Mississippi 
River  drainage,  and  Great  Lakes  drainage.  The  second  includes  measurements  of 
the  Hudson  Bay  drainage.  Upper  Missouri  River  drainage,  Platte  River  dramage, 
Kansas  River  drainage,  Arkansas  River  drainage.  Western  Gulf  drainage,  Colorado 
River  drainage,  Interior  Basin  drainage,  Columbia  River  drainage,  Northern  Pacific 
Coast  drainage,  San  Francisco  Bay  drainage,  and  Southern  California  drainage. 

Pumping  water  for  irrigation  {Forestry  and  Irrig.,  8  {1903),  Nos.  1,  pp.  43,  44, 
figs.  2;  3.  pp.  S.i-S6,  figs.  3;  3,  pp.  130-133,  figs.  4;  No.  4,  pp.  176,  178,  figs.  3). 

Municipal  engineering  and  sanitation,  M.  N.  Baker  {New  York  and.  London: 
The  MacmiUan  Co.,  1902,  pp.  VIII^317).—T\\Q  author  states  that  this  book  "is 
designed  to  be  a  review  of  the  whole  field  of  municipal  engineering  and  sanitation, 
rather  than  an  exhaustive  study  of  one  or  a  few  branches  of  the  subject.  The  most 
vital  points,  however,  under  each  class  of  activities  and  interests  have  been  dwelt 
upon,  the  underlying  principles  stated,  and,  in  many  instances,  details  from  actual 
practice  given."  It  treats  of  ways  and  means  of  conmiunication;  municipal  supplies; 
collection  and  disposal  of  wastes;  protection  of  life,  health,  and  property;  and  admin- 
istration, finance,  and  public  policy. 

Cane  cutting  machinery  in  Australia  {Hawaiian  Planters'  Mo.,  21  {1902),  No. 
4,  pp.  174,  175). — Prelinnnary  trials  of  a  mechanical  device  for  cutting  cane  invented 
by  Herbert  Paul  are  briefly  reported. 

Oil  for  roads,  O.  W.  Longdon  {Hawaiian  Planters''  Mo.,  21  {1902),  No.  5,  pp. 
214-317). — A  brief  account  of  the  use  of  crude  petroleum  in  road  making  at  Los 
Angeles,  Cal. 

MISCELLANEOUS. 

Annual  Report  of  the  Office  of  Experiment  Stations,  1901  {U.  S.  Dept. 
Agr.,  Office  of  Experiment  Stations  Rpt.  1901,  pp.  489,  pis.  41). — This  contains  a  report 
on  the  work  and  expenditures  of  the  agricultural  experiment  stations  in  the  United 
States  for  the  fiscal  year  ended  June  30,  1901,  includuig  brief  abstracts  of  all  station 
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publications  received  and  statistics  relative  to  organization,  expenditures,  etc. ;  reports 
of  the  experiment  stations  in  Alaska,  Hawaii,  and  Porto  Rico,  noted  elsewhere;  and  a 
review  of  the  irrigation  and  nutrition  investigations  of  this  Office,  also  noted  else- 
where. 

Fifteenth  Annual  Report  of  Kansas  Station,  1902  (A'a».s».v  ,Sta.  Rpt.  1902, 'pj). 
XXX  111^^5 1-356). — This  contains  the  organization  list  of  the  station;  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1902;  a  list  of  station  publications;  a 
review  of  the  work  of  the  different  departments  during  the  year;  an  account  of  the 
establishment  of  the  Fort  Hays  branch  station,  with  a  statement  of  the  lines  of  work 
in  progress;  text  of  the  State  law  relating  to  the  destruction  of  gophers  and  prairie 
dogs,  with  notes  on  the  work  done  along  this  line;  and  an  account  of  cooperative 
experiments  in  range  improvements. 

Fifteenth  Annual  Report  of  Mississippi  Station,  1902  {Mississippi  Sta.  Rpt. 
1902,  jyp.  35). — This  contains  the  organization  list  of  the  station,  a  financial  state- 
ment for  the  fiscal  year  ended  June  30,  1902,  and  reports  of  the  director  and  heads 
of  departments.  Reprints  of  l>ulletins  69-77  of  the  station  on  the  following  subjects 
are  appended:  Texas  fever  (E.  S.  R.,  13,  p.  995);  records  of  station  cows,  feeding 
dairy  cows  (E.  S.  R.,  13,  p.  984);  milk  fever  (E.  S.  R.,  13,  p.  995);  anthrax  (E.  S.  R., 
13,  p.  994);  tick  fever  or  murrain  in  Southern  cattle  (E.  S.  R.,  14,  p.  397);  some 
mosquitoes  of  Mississippi  and  how  to  deal  with  them  (E.  S.  R.,  14,  p.  375);  straw- 
berry culture  in  Mississippi  (E.  S.  R.,  14,  p.  356);  beef  cattle  (E.  S.  R.,  14,  p.  483); 
and  analyses  of  commercial  fertilizers  (E.  S.  R.,  14,  p.  558). 

Annual  Report  of  New  Jersey  Stations,  1901  {Neio  Jersey  Bias.  Rpt.  1901, pp. 
Xl-^587) . — This  includes  the  organization  lists  of  the  stations,  a  financial  state- 
ment of  the  State  Station  for  the  year  ended  October  31,  1901,  and  of  the  College 
Station  for  the  fiscal  year  ended  June  30,  1901;  a  report  of  the  director  reviewing 
the  different  lines  of  station  work;  and  reports  of  the  chemists,  assistant  in  soil 
chemistry  and  bacteriology,  assistant  in  horticulture,  assistant  in  dairy  husbandry, 
biologist,  botanist,  and  entomologist  noted  elsewhere. 

Sixth,  report  of  extension  work,  J.  Craig  {New  York  Cornell  Sta.  Bui.  206,  pp. 
125-156,  figs.  10). — This  report  covers  the  period  from  January,  1900,  to  July,  1902, 
and  is  in  continuation  of  the  report  published  as  Bulletin  159  of  the  station  (E.  S. 
R.,  10,  p.  1098).  It  deals  with  the  work  of  instruction  and  investigation  carried  on 
by  the  college  of  agriculture  and  the  experiment  station  under  the  provisions  of  the 
State  law  relating  to  the  promotion  of  agricultural  knowledge.  Special  reports  by 
those  cooperating  in  the  work  are  included  as  follows:  The  Nature  Study  Movement, 
by  L.  H.  Bailey;  Junior  Naturalists — the  Work  with  the  Children,  by  J.  W.  Spencer; 
Lectures  in  Nature  Study,  by  Anna  B.  Comstock;  Home  Nature  Study  Course,  by 
Mary  R.  Miller;  Cooperative  Experiments  in  General  Agriculture,  by  J.  L.  Stone; 
Work  of  the  Entomological  Division,  by  M.  V.  Slingerland;  and  Dairying  and 
Animal  Industry,  by  H.  H.  Wing. 

A  review  of  the  foreign  literature  relating  to  agriculture,  soil  manage- 
ment, and  plant  culture  for  the  year  1900,  T.  Westerm.\xn  {Separate from 
Tidsshr.  Landbr.  Planteavl,  8  {1902),  pp.  147). — References,  extracts,  and  summaries 
are  given  of  a  large  amount  of  the  literature  relating  to  the  topics  indicated  in  the 
title.  The  titles  are  arranged  alphabetically  by  authors  under  the  different  chapters, 
the  principal  ones  being  air  and  soil,  soil  improvement  and  management,  chemical 
composition,  nutrition,  and  improvement  of  agricultural  plants,  plant  culture  arranged 
by  crops,  agricultural  education,  experiment  stations,  etc. 

Yearbook  of  the  natural  sciences,  1901-02,  M.  Wildermann  {Jahrb.  Naturiv., 
17  {1901-2),  pp.  533,  figs.  ,5i')  .—This  volume  contains  brief  abstracts  of  the  more 
important  literature  published  during  the  past  year  on  physics,  chemistry,  applied 
mechanics,  meteorology,  physical  geography,  astronomy,  mathematical  geography, 
zoology,  botany,  forestry,  agriculture,  mineralogy,  geology,  anthropology,  ethnology, 
sanitation,  medicine,  physiology,  and  industrial  technology. 
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Alaska  Station. — C.  C.  Georgeson,  director,  i.s  spending  a  few  weeks  in  Washing- 
ton. R.  W.  De  Armond,  a  graduate  of  the  Kansas  Agricultural  College  and  recently 
a  student  assistant  in  horticulture,  has  been  appointed  horticulturist,  and  will  be 
located  at  Sitka.  His  appointment  will  take  place  April  1.  It  is  planned  to  make 
Sitka  more  especially  a  horticultural  station  for  experiments  with  fruit  and  the  prop- 
agation of  plants  for  distriljution.  Ten  varieties  of  apples  thought  to  be  specially 
promising  for  that  locality  have  been  set  out,  and  experiments  will  be  made  in  graft- 
ing on  the  native,  crab  as  a  stock.  Work  will  also  be  carried  on  in  the  improve- 
ment of  the  native  fruits,  especially  the  cranberries,  raspberries,  and  strawberries. 

California  University. — J.  M.  Wilson,  assistant  professor  on  irrigation,  and  in 
charge  of  the  Pacific  Coast  division  of  the  irrigation  work  of  this  office,  died  January 
27,  after  an  illness  of  several  months. 

Idaho  University  and  Station. — Lowell  B.  Judson,  a  graduate  of  Harvard  and 
for  two  years  a  special  student  in  horticulture  at  the  Michigan  Agricultural  College, 
has  been  appointed  horticulturist  of  the  university  and  station. 

Illinois  University  and  Station. — Hugh  E.  Ward,  chief  assistant  in  soil  )>acteri- 
ology,  died  of  heart  disease  December  29.  He  had  been  granted  a  year's  leave  of 
absence  for  study  in  Europe,  but  after  spending  a  few  weeks  at  Zurich  he  was  com- 
pelled by  failing  health  to  return  home,  where  he  died  ten  days  after  his  arrival. 

Maryland  Station. — T.  M.  Price,  assistant  chemist  of  the  station,  has  resigned  to 
accept  a  position  as  scientific  assistant  in  the  Bureau  of  Animal  Industry. 

Missouri  Fruit  Station. — J.  T.  Stinson,  director,  has  resigned  to  accept  the  posi- 
tion of  superintendent  of  pomology  in  the  department  of  horticulture  of  the  Louisiana 
Purchase  Exposition. 

OkI;Ahoma  CoLLECiE  AND  STATION. — J.  S.  Maloiie,  assistaut  in  animal  husbandry, 
has  resigned  and  accepted  a  position  as  manager  of  a  2,500-acre  farm  in  the  vicinity 
of  Oswego,  Kans.  There  are  22  students  in  the  short  course  in  agriculture,  horti- 
culture, and  mechanic  arts,  and  20  in  the  short  course  in  domestic  economy.  Several 
were  turned  away  for  lack  of  space. 

Tennessee  Station. — Andrew  M.  Soule,  agriculturist  and  vice-director  of  the  sta- 
tion, has  been  elected  director.  Some  important  digestion  experiments  have  been 
undertaken  by  the  chemical  department. 

Wyoming  Station. — ^The  completion  and  occupation  of  the  new  Science  Hall  has 
enabled  the  board  of  trustees  to  grant  more  room  in  the  main  university  building  for 
the  station  headquarters.  The  south  end  of  the  building  (main  floor)  has  been 
assigned  to  the  director  and  agriculturist  with  his  assistants.  This  furnishes  office 
rooms  and  additional  laboratory  space,  and  the  library  of  the  experiment  station  and 
agricultural  department  is  shelved  where  it  will  be  more  accessible  and  convenient. 

Concentration  Schools  in  Canada. — Through  the  munificence  of  Sir  William 
Macdonald,  of  Montreal,  the  experiment  of  consolidated  schools,  in  which  the  prin- 
ciples of  agriculture  will  be  taught,  is  to  be  tried  in  each  of  the  five  eastern  provinces 
of  Canada,  The  details  of  this  experiment  are  in  the  hands  of  Prof.  James  W. 
Robertson,  of  Ottawa.  The  plan  is  to  unite  the  rural  schools  in  a  district  and  to  con- 
vey the  children  to  a  central  school.  For  the  present,  one  school  is  planned  for  each 
of  the  eastern  provinces.     In  these  central  schools,  besides  the  usual  subjects  of  the 

617 


618  EXPERIMENT    STATION    RECOED. 

8  grades  and  possibly  the  high  school,  domestic  economy,  manual  traming,  and  nature 
study  will  be  taught.  Under  the  direction  of  Professor  Robertson  eleven  Canadian 
teachers  have  been  sent  to  this  country  for  a  6  months'  course  in  science  and  agri- 
culture, after  which  they  will  go  to  the  agricultural  college  at  Guelph  for  a  further 
course  of  2  months.  Five  of  these  men  will  then  act  as  principals  of  the  5  con- 
solidated schools  and  teach  the  nature  study.  In  addition  to  these  schools,  there  is 
to  be  a  traveling  inspector  in  nature  study  in  each  province,  who  will  visit  a  group 
of  5  of  the  ordinary  schools  of  the  province,  which  are  separate  and  apart  from  the 
consolidated  schools  but  which  are  regarded  as  prospective  centers  for  consolidated 
schools.  Each  of  these  5  schools  will  be  visited  once  a  week  and  instruction  given 
in  school  garden  work  and  nature  study.  The  consolidated  schools  and  the  schools 
visited  by  the  traveling  inspectors  will  each  be  provided  with  school  gardens.  It  is 
proposed  to  begin  work  on  this  plan  next  September  M'ith  the  opening  of  the  school 
year.  Sir  William  Macdonald  bears  the  expense  for  3  years,  over  and  above  what 
the  same  schools  are  now  costing,  and  the  whole  work  will  be  carried  out  under  the 
regularly  appointed  educational  authorities. 

RuKAL  Education  in  France. — In  a  paper  on  French  rural  education,  read  before 
the  Society  of  Arts,  and  reported  in  Nature,  Cloudesley  Brereton  explained  the  part 
taken  by  the  primary  and  secondary  schools  in  the  agricultural  education  of  the 
.nation.  In  France  in  some  communes  one  person  in  every  four  is  a  land  proprietor, 
and  the  aim  in  the  primary  schools  has  been  to  give  the  pupils  some  grasp  of  the 
Iirinciples  underlying  the  science  of  agriculture.  The  teacher  is  not  expected  to 
follow  rigidly  the  departmental  programme,  but  to  choose  those  portions  which  best 
suit  the  particular  district.  The  teachers  in  these  schools  are  trained  by  professors 
of  agriculture  in  the  training  colleges.  There  i.s  still  some  doubt  among  French 
authorities  on  education  whether  the  scientific  or  the  agricultural  side  of  the  instruc- 
tion should  predominate  in  primary  schools.  In  the  secondary  schools  of  France 
agricultural  education  has  an  insignificant  place,  although  the  work  done  by  means 
of  lectures  and  evening  classes  conducted  in  connection  with  clubs  and  other  organi- 
zations is  important. 

Propaganda  for  the  Rational  Use  of  Fertilizers  in  Italy. — A  voluminous 
report  has  been  received  on  this  work,  which  is  carried  on  by  a  section  of  the  Italian 
Federation  of  Agricultural  Societies.  This  federation  was  organized  in  1892,  but  the 
section  on  fertilizers  was  not  formed  until  1898.  The  objects  of  the  propaganda  are 
to  encourage  the  establishment  of  experimental  and  demonstration  fields  to  test 
fertihzers,  to  disseminate  information  relating  to  fertilizers  by  means  of  publications 
of  various  kinds,  to  answer  inquiries  relating  to  fertilizers,  and  to  hold  public  meet- 
ings to  discuss  the  subject.  The  report  is  the  first  which  has  been  issued  on  the 
propaganda,  and  covers  the  period  from  1898  to  1901,  inclusive.  The  results  of  a 
large  number  of  cooperative  experiments  on  a  great  variety  of  crops  in  different 
parts  of  Italy  during  the  last  4  years  are  reported  in  detail,  and  their  practical  value 
and  application  are  discussed,  with  instructions  for  carrying  on  such  experiments. 

International  Dairy  Congress. — The  Societe  Nationale  de Laiterie  of  Belgium  has 
requested  the  holding  of  an  international  dairy  congress  at  Brussels  in  September, 
1903,  immediately  after  the  eleventh  congress  of  hygiene  and  demography.  The 
questions  proposed  for  the  consideration  of  the  congress  are  the  suppression  of  fraud 
in  the  dairy  industry,  the  hj-giene  of  milk  and  its  j^roducts,  and  the  creation  of  an 
international  dairy  association.  Opinions  relating  to  the  movement  are  requested, 
communications  to  be  addressed  to  Arm.  Collard  Bovy,  general  secretary  of  the 
Societe  Nationale  de  Laiterie,  Square  Marie-Louise,  56,  Brussels. 

Electricity  and  Rain  Making. — The  following  item  comes  somewhat  round 
about,  being  copied  from  an  English  newspaper  by  the  AgricuUural  Journal  and 
Mining  Record,  of  Natal.     The  item  states  that  some  interesting  experiments  for  the 
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artificial  production  of  rain  by  means  of  electricity  have  just  been  carried  out  in 
Jai^an.  Waves  of  electricity  directed  skyward  under  a  system  somewhat  similar  to 
that  upon  which  wireless  telegraphy  is  based  have' resulted  in  atmospheric  disturb- 
ances of  far  greater  area  than  any  ever  artificially  produced  through  the  medium  of 
detonating  explosives  in  the  upper  air  strata.  The  probability  of  achieving  greater 
success  in  rain  making  through  the  means  of  electricity  than  by  the  use  of  explosives 
has  been  urged  by  scientists  for  several  years.  This  attempt  by  the  Japanese,  how- 
ever, is  the  first  practical  effort  to  prove  the  truth  of  the  theory.  It  was  attended  by 
conspicuous  success.  Operations  were  commenced  at  11  in  the  evening,  but  there 
was  no  sign  of  atmospheric  change  until  9  o'clock  next  morning,  when  a  cluster  of 
clouds  was  observed  over  the  hill  on  which  the  ex])eriment  was  held.  At  length 
rain  began  to  fall,  followed  by  a  second  fall  at  11  a.  m.,  and  afterwards  a  third,  fourth, 
and  fifth,  the  last  being  about  9.80  in  the  evening.  The  area  upon  which  the  rain 
fell  extended  over  many  miles. 

The  Nile  Dam  at  Assuan.— The  great  irrigation  dam  at  Assuan  was  opened  with 
much  ceremony  in  December  last.  This  dam,  the  largest  of  its  kind  ever  constructed, 
will,  according  to  Nature,  hold  up  the  waters  of  the  Nile  for  a  distance  of  147  miles. 
It  is  a  mile  and  a  quarter  long,  constructed  of  solid  granite  and  cement  upon  a  natural 
bed  of  granite,  over  which  the  river  flows.  It  is  82  ft.  high,  80  ft.  thick  at  the  base, 
and  24  ft.  at  the  top.  There  are  140  lower  openings,  23J  ft.  high  by  6  ft.  wide,  and 
40  upper  openings,  provided  with  doors  so  hung  and  l)alanced  that  they  can  be 
raised  and  lowered  with  little  labor.  Through  these  openings  the  Nile  water  will 
flow  in  time  of  flood,  carrying  with  it  the  sediment  that  may  have  accumulated  when 
the  gates  were  closed.  As  the  flood  waters  diminish  the  gates  will  be  closed  and 
the  water  impounded,  to  be  taken  out  in  such  quantities  as  are  required  for  irriga- 
tion during  the  summer  months.  For  the  accommodation  of  navigation  a  canal  50 
ft.  wide  and  1  mile  long  has  been  cut  through  the  rocks,  and  a  lock  constructed  for 
a  descent  of  59  ft.  in  four  drops.  For  the  further  regulation  of  the  water  another 
dam  has  been  constructed  330  miles  down  the  river  to  control  the  irrigation  below 
that  point.  The  most  perfectly  irrigated  lands  in  Egyi)t  command  a  rental  equal  to 
about  ^25  an  acre,  while  the  imperfectly  irrigated  land  is  not  worth  more  than  $5  an 
acre.  About  one-third  of  Egypt,  or  some  two  million  acres,  is  yet  undeveloped.  It 
is  estimated  that  the  rental  value  will  be  increased  nearly  $30,000,000  a  year  by  an 
effective  system  of  irrigation. 

Necrology. — A.  Millardet,  who  occupied  the  chair  of  botany  in  the  faculty  of 
.^  cience  in  the  University  of  Bordeaux  for  25  years,  died  early  in  December,  1902. 
Upon  his  arrival  at  Bordeaux  from  the  University  of  Nancy,  the  vineyards  of 
Bordeaux  were  suffering  from  the  ravages  of  phylloxera,  and  he  at  once  began  the 
investigation  of  that  pest,  studying  its  life  history  and  means  for  preventing  injury. 
It  is  claimed  that  he  was  the  first  to  point  out  the  resistance  of  American  grapes  to 
phylloxera  and  to  suggest  their  use  as  stock  upon  which  to  graft  the  European  varie- 
ties. During  this  investigation  he  became  interested  in  the  fungus  diseases  of  the 
grape,  particularly  the  downy  mildew,  black  rot,  and  anthracnose,  and  accidentally 
discovered  the  value  of  copper  salts  in  preventing  the  development  of  the  fungi.  In 
collaboration  wdth  U.  Gayon  he  discovered  the  value  of  the  fungicide  now  known 
everywhere  as  Bordeaux  mixture.  To  M.  INIillardet  is  due  the  credit  for  the  first 
systematic  trial  of  this  fungicide  in  well-planned  experiments,  the  results  of  which 
were  pul;)lished  in  1885.  ]\I.  Millardet  retired  from  active  work  in  the  University  of 
Bordeaux  during  the  past  year,  and  had  been  devoting  himself  to  the  reestablish ment 
of  vineyards  in  the  calcareous  soils  of  Saintonge,  near  Bordeaux. 

Antoine  Ronna,  the  eminent  engineer,  died  at  Paris  November  25,  1902.  He  was 
born  in  London,  December  9,  1830,  his  father  being  an  Italian  refugee,  hia  mother 
the  daughter  of  an  English  clergyman.  He  was  educated  in  Italy  and  France,  and 
at  different  times  during  his  life  held  important  scientific  and  official  positions  in 
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England,  France,  and  Austria.  He  was  an  accomplished  linguist  and  his  knowledge 
of  languages  was  of  great  service  to  him  in  the  prosecution  of  his  scientific  studies 
and  inquiries.  He  made  valuable  contributions  to  agricultural  science,  his  first  pub- 
lished work  of  importance  in  this  respect  being  a  study  of  the  manufacture  and  use 
of  phosphate  of  lime  in  England,  which  appeared  in  1864.  His  reputation,  however, 
rests  mainly  on  his  contributions  to  irrigation  and  sewage  disposal  as  embodied  in 
his  exhaustive  treatises  on  these  subjects  (1874  and  1888-89).  He  was  also  the 
author  of  important  publications  on  agricultural  industries  (1869),  the  agricultural 
investigations  of  Rothamsted  (1877)  and  Woburn  (1886-1888),  the  wheat  industry  in 
the  United  States  (1880),  and  numerous  smaller  articles  on  agricultural  subjects. 

The  death  is  announced  of  N.  Sibirtzev,  one  of  the  foremost  of  the  soil  investigators 
in  Russia  and  professor  of  "pedology"  or  the  science  of  soils  in  the  Agricultural  and 
Forestry  Institute  of  Novo-Alexandria.  He  was  the  most  prominent  pupil  and 
collaborator  of  Prof.  V.  V.  Dokouchayev,  who  organized  the  soil  work  in  Russia  and 
founded  a  new  school  of  soil  investigation.  Professor  Sibirtzev' s  most  notable  con- 
tribution to  the  subject  was  a  genetic  or  natural  classification  of  soils,  which,  in  the 
study  of  soil  formations,  differentiates  between  the  parent  rock  species  and  the  culti- 
vated horizon.  An  account  of  Sibirtzev's  soil  investigations  and  his  classification, 
taken  from  his  memoirs,  appeared  in  volume  12  of  this  journal. 

Dr.  G.  Thoms,  professor  of  agricultural  chemistry  at  the  Polytechnic  Institute  of 
Riga  and  director  of  the  experiment  station  at  that  place,  died  November  2,  1902, 
at  the  age  of  sixty  years.  Professor  Thoms  was  made  director  of  the  Riga  station, 
the  oldest  station  in  Russia,  in  1877.  He  reorganized  and  developed  the  station  and 
under  his  direction  it  became  an  important  factor  in  the  development  of  the  agricul- 
ture of  the  Baltic  region.  One  of  his  chief  lines  of  work  was  his  extensive  soil  inves- 
tigations and  these  led  him  to  studies  in  plant  nutrition  and  the  use  of  fertilizers  on 
a  practical  scale.  He  was  very  active  and  energetic  and  enjoyed  the  confidence  of 
progressive  agriculturists  and  managers  of  estates  to  an  unusual  degree.  Professor 
Thoms  visited  this  country  on  two  different  occasions.  In  1868,  with  several  other 
chemists,  he  established  a  factory  for  making  beef  extract  in  western  Texas.  The 
factory  was  subsequently  burned  and  the  enterprise  abandoned.  In  1893  Professor 
Thoms  returned  to  America  and  visited  a  number  of  our  agricultural  institutions. 
He  was  a  great  admirer  of  America,  and  had  followed  the  work  of  our  agricultural 
experiment  stations  unusually  closely. 

]Mif5CELLANEOus. — At  the  recent  meeting  of  the  Society  for  the  Promotion  of  Agti- 
cultural  Science,  William  Frear  was  elected  president  and  F.  M.  "Webster  secretary^ 
treasurer  for  the  succeeding  year. 

The  officers  elected  by  the  Association  of  Econouuc  Entomologists  are  as  follows: 
President,  M.  V.  Slingerland;  first  vice-president,  C.  M.  Weed;  second  vice-president, 
H.  Skinner;  secretary  and  treasurer,  A.  F.  Burgess. 

During  the  International  Live  Stock  Exposition  in  Chicago  a  life-size  oil  painting 
of  Prof.  W.  A.  Henry  was  hung  in  the  so-called  Hall  of  Fame  in  the  new  Live  Stock 
Record  Building.  The  portrait  is  an  excellent  likeness  of  Professor  Henry,  and  is  a 
present  from  the  many  students  who  have  jirofited  by  his  teachings  in  Wisconsin. 
It  is  the  first  contribution  to  a  proposed  gallery  of  men  conspicuous  for  their  labors 
in  behalf  of  the  live-stock  industry  in  the  United  States. 

The  announcement  has  been  received  of  the  Columbia  School  of  Poultry  Culture 
at  Waterville,  N.  Y.  This  is  a  correspondence  school  carried  on  under  the  direction 
of  Dr.  A.  A.  Brigham,  formerly  of  the  Rhode  Island  College  and  Station,  assisted  by 
4  other  experts  in  poultry.  The  course  of  instruction  is  planned  to  cover  a  year  and 
includes  plans  for  poultry  buildings  and  practical  advice. 
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'riic  tii-st  report  of  the  tmn'tiu  of  agriculture  of  the  Pliilii)pine 
Islands,  In'  Prof.  F.  Lamson-Scribner,  has  just  been  published  as  a 
part  of  the  report  of  the  United  States  Philippine  Conmiission. 
Altlioug-h  it  represents  only  live  or  six  months'  service  in  the  islands, 
it  shows  that  good  progress  has  been  made  in  organizing  the  new 
l)ureau.  laying  out  its  work,  and  getting  into  contact  with  the  more 
enlightened  class  of  its  constituents.  Besides  the  chief  of  the  l)ureau, 
the  staff  includes  a  botanist  and  assistant  agrostologist;  experts  in 
soils,  tropical  agriculture,  plant  culture  and  lu'eeding,  and  farm  man- 
agement; a  superintendent  of  the  San  Ramon  farm,  a  chief  clerk, 
a  translator,  an  artist,  and  clerical  assistants.  A  fiber  expert  was 
ap])ointed  and  served  for  a  time,  but  has  since  resigned,  and  an  expert 
in  animal  industry  is  contemplated. 

The  experiment  stations  and  farms  established  or  projected  under 
the  Spanish  Government  have  been  visited  by  representatives  of  the 
bureau,  to  determine  their  condition  and  suital)ility  for  experimental 
work.  '"In  general  it  was  found  that  ])uildings,  where  any  had  ever 
existed,  had  been  destroyed  or  had  greatly  deteriorated,  and  that  farm 
machinery,  tools,  etc.,  had  been  stolen  or  scattered  or  had  become 
useless  through  neglect.  In  some  instances  tracts  of  land  selected  by 
the  Spanish  Govermnent  were  found  to  be  well  suited  for  the  purposes 
for  which  they  were  intended,  while  in  other  cases  they  were  so  badly 
situated  as  to  suggest  the  advisability  of  their  final  abandonment." 

Work  has  been  carried  on  during  the  season  at  one  of  these  farms 
located  at  San  Ramon,  in  the  district  of  Zam])oanga,  island  of  Min- 
danao. The  cocoanut  groves  and  abaca  fields,  as  well  as  the  farm 
generally,  were  found  in  a  deplorable  condition,  due  to  the  long 
period  of  neglect.  The  cultivated  area  has  been  put  in  excellent  con- 
dition. There  are  now  nearly  nine  thousand  cocoanut  trees  on  the 
place,  some  six  hundred  of  which  are  in  bearing,  and  thirty  thousand 
plants  of  Manila  hemp  were  set  out  during  the  season.  The  farm  has 
over  a  thousand  cacao  trees,  but  these  were  stu!ig  during  the  season 
by  an  insect  whit-h  destroys  the  beans.  Although  at  present  rather 
isolated,  it  is  thought  that  the  San  Ramon  farm  offers  unusually  good 
opportunities  for  demonstrating  the  income-producing  power  of  the 
lands  of  the  islands  by  the  growth  of  staple  crops. 

621 


622  EXPERIMENT    STATION    RECORD. 

Field  work  has  ])ecn  undertaken  in  Batang-a.s  Province,  at  the 
request  and  with  the  cooperation  of  General  Bell,  the  object  being  to 
demonstrate  the  practicability  of  using"  American  machinery,  and  the 
growing  of  forage  plants  and  certain  staple  crops,  such  as  cotton, 
tobacco,  sugar  cane,  etc. ,  according  to  American  methods.  At  Baguio, 
on  the  island  of  Mindoro,  experiments  were  made  in  the  cultivation  of 
American  vegetabl(\s  and  forage  crops,  and  the  location  studied  with 
reference  to  the  establisliment  of  an  experiment  station  for  the  grow- 
ing of  extra-tropical  crops  and  the  possible  site  of  a  botanical  garden. 
This  locality  is  thought  to  otter  unexcelled  advantages  for  experi- 
mental work  with  plants,  the  climate  admitting  of  the  growing  of  a 
great  variety  of  tropical,  su))tropical,  and  temperate-zone  plants. 

The  improvement  of  the  native  and  cultivated  plants  of  the  islands 
and  the  introduction  of  new  kinds  or  varieties  quite  naturally  sug- 
gested itself  as  a  profitable  line  of  work.  The  bureau  distributed  over 
18,000  packages  of  seeds,  representing  a  great  variety  of  field  and 
garden  crops,  to  a  selected  list  of  730  individuals  to  test  their  adapta- 
bility, and  is  collecting  seeds  of  the  economic  plants  of  the  islands  for 
experimental  cultivation  with  a  view  to  improvement.  A  new  species 
of  wild  grape  has  been  discovered  in  the  island  of  Negros,  which  it 
is  thought  may  prove  of  great  value  for  the  ultimate  development  of 
a  race  of  grapes  adapted  to  the  region.  The  islands  have  heretofore 
produced  no  grapes,  except  a  very  limited  quantity  g-rown  in  the  city 
of  Ce})u. 

With  the  exception  of  the  mango  the  fruits  of  the  region  have  been 
practically  wholly  neglected  in  the  past.  Such  tropical  fruits  as 
bananas  and  pineapples  and  the  extra-tropical  citrus  fruits,  are  wholly 
undeveloped  in  the  islands,  although  the  conditions  of  the  soil  and 
climate  are  generally  adapted  to  the  growth  of  bananas  and  pine- 
apples, and,  in  selected  localities,  to  oranges  and  other  citrus  fruits. 
"Improved  varieties  of  orange  and  lemon  brought  from  California  are 
flourishing  both  in  the  lowlands  and  in  the  mountains  of  Benguet,  while 
pear,  peach,  apricot,  and  plum  trees  have  been  successf  ulh'  introduced 
in  the  latter  region." 

An  experiment  station  for  the  growing  of  rice  upon  a  large  scale 
will  be  established  near  the  center  of  the  great  rice-producing  area, 
extending  from  Manila  to  Dagupan. 

The  fiber  industry  of  the  islands  has  received  eonsideral)le  attention, 
and  in  addition  to  a  report  upon  the  fiber  investigations,  a  preliminary 
survey  is  noted  of  the  soils  of  the  principal  region  supplving  Manila 
hemp. 

One  of  the  greatest  drawbacks  to  agriculture  in  the  islands  at  present 
is  the  lack  of  draft  animals.  Rinderpest  has  been  very  prevalent  and 
destructive  among  the  carabaos,  or  water  bufl^aloes,  which  are  the  main 
reliance  for  farm  work,  and  glanders  and  surra  have  caused  serious 
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losses  ;iiiion^'  horses.  As  a  result,  farm  work  has  hecii  entirely  a))an- 
doned  in  some  sections.  The  Commission  has  made  an  a})propriation 
for  an  extensive  stock  farm,  to  1)0  used  in  the  introduction  and  breeding 
of  draft  and  dairy  animals,  and  has  authorized  the  use  of  g-overnment 
funds  for  the  importation  of  draft  animals  to  l)e  sold  on  easy  terms  in 
the  provinces  where  they  are  most  nrgenth'  needed.  The  success  of 
these  efforts  to  restock  the  islands  is  dependent  upon  theal)ility  of  the 
serum  institute  to  tui-n  out  a  satisfactor}^  antirinderpestic  serum  in 
sufficient  ([uantities. 

Some  of  the  agricultural  opportunities  in  the  Philippines  are  pointed 
out  l)v  Dean  C  Worcester,  secretary  of  the  interior,  whose  depart- 
ment includes  the  bureau  of  agriculture,  ""  But  a  small  part  of  the 
soil  capable  of  })i'oducing  tlu'se  crops  to  advantage  is  at  present  under 
cultivation.  The  methods  of  extracting  sugar  now  used  leave  approx- 
imately 50  per  cent  of  the  sugar  in  the  pressed  cane  when  it  is  thrown 
on  the  dump  pile.  Hemp  is  cultivated  in  a  hai)hazard  way,  where  it  is 
not  "allowed  to  grow  practically  wild,  and  the  lil)er  is  extracted  l)v  hand. 
No  systematic  and  sustained  effort  has  ever  been  made  to  improve  the 
qTiality  of  Philippine  tobacco,  and  the  methods  uschI  in  curing  it  are 
ver}'  primitive.  If  rich  returns  have  been  realized  from  the  growing 
of  these  commodities  in  the  past  upon  a  comparatively  limited  scale, 
the  results  of  extensive  cultivation  with  njodern  methods  and  machinery 
are  too  evident  to  require  discussion. 

''There  are  very  large  areas  of  government  lands  admira])ly  adapted 
to  the  cultivation  of  cocoanuts.  Cocoanut  trees  come  to  ])earing  in 
from  tive  to  seven  years,  reaching  the  l>earing  stage  more  slowl}-  as 
the  altitude  increases.  The  trees  can  be  grown  readily  and  with 
compaiatively  little  danger  of  loss.  Under  existing  conditions  the 
minuuuHi  annual  profit  from  a  fairly  good  bearing  tree  is  $1  Mexican, 
and  f  riM{uently  two  or  three  times  this  amount  is  realized.  The  ground 
under  tiie  trees  is  now  either  allowed  to  grow  up  with  ])rush  or  is  kept 
clear  by  hand.  The  growth  of  underbrush  injures  the  soil  and  leads 
to  the  loss  of  falling  nuts,  while  clearing  l)v  hand  is  (piite  expensive. 
The  use  of  mowing  machines  would  result  in  a  great  saving  in  the 
cost  of  labor  necessary  to  k(>e})  the  ground  clear  and  gather  the  nuts. 
Other  crops,  such  as  Indian  corn  and  alfalfa,  can  be  grown  l)etween 
the  rows  of  cocoanut  trees  while  the  latter  are  maturing,  and  used 
to  fatten  hogs,  which  always  bring  a  good  price  in  the  Philippine 
market." 

There  are  good  opportunities  for  developing  cacao  and  vanilla 
growing  in  numerous  regions,  there  being  at  present  no  true  cacao 
plantation  in  the  archipelago  and  the  methods  practiced  very  primitive 
and  wasteful. 

"An  especially  tine  coffee  is  grown  m  the  mountain  regions  of 
Benguet  and  Bontoc  and  in  the  province  of  Lepanto.     The  bushes 
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vaeld  heav}"  crops  and  the  unhuUed  coffee  at  present  sells  readily  in 
Manila  at  $35  Mexican  per  cavan  [3.47  cu.  ft.],  for  consumption  in 
these  islands  or  for  shipment  to  Spain.  Coffee  bushes  come  to  bearing 
in  Benguet  in  three  years.  There  is  no  region  in  the  United  States 
which  has  a  more  healthful  or  delightful  climate  than  is  afforded  by 
the  Benguet  highlands,  where  a  white  man  can  perform  heavy  tield 
labor  without  excessive  fatigue  or  injury  to  his  health." 

The  production  of  milk  and  of  ))eef  are  thought  to  offer  great 
opportunities  for  profitable  development,  provided  animal  diseases 
can  be  kept  within  bounds. 

The  primitive  and  undeveloped  condition  of  agriculture  in  this 
region,  much  of  which  is  naturally  so  productive,  indicates  the  splen- 
did field  which  lies  before  the  bureau  of  agriculture  for  experimental 
and  demonstration  work.  The  country  is  essentially  an  agricultural 
one,  and  the  greatest  opportunities  for  development  lie  in  that  direc- 
tion. The  problem  of  l)ringing  about  this  improvement  and  develop- 
ment, however,  is  beset  with  unusual  difficulties.  The  government 
holds  65  million  acres  out  of  the  TO  million  acres  of  land  in  the  archi- 
pelago. The  customs  and  traditions  of  the  people,  the  result  of  six 
years  of  warfare,  and  the  depredations  of  animal  diseases,  in  addition 
to  the  primitive  methods  of  agriculture  which  have  been  followed, 
combine  to  present  unusual  obstacles  in  the  way  of  reforms  and  the 
establishment  of  new  conditions.  This  is  brought  out  in  other  parts 
of  the  Commission's  report. 

It  is  encouraging  to  note,  therefore,  that  the  letter,"  puljlished  in 
the  report  show  a  marked  interest  and  appreciation  of  the  bureau  of 
agriculture,  and  indicate  that  there  is  a  considerable  element  capable 
of  profiting  by  its  work.  The  efforts  of  the  bureau  to  get  in  touch 
with  the  more  intelligent  and  progressive  persons  interested  in  agri- 
culture have  resulted  in  a  mailing  list  of  about  1,000  names;  and  the 
distribution  of  seeds  for  testing  has  met  with  cordial  cooperation. 
The  popular  publications  of  the  bureau  have  been  well  received. 

That  so  encouraging  a  beginning  has  been  made  b}^  the  bureau  in 
the  short  time  covered  by  the  report  speaks  much  for  the  energy  and 
good  judgment  which  have  characterized  this  pioneer  undertaking, 
and  augurs  well  for  the  future  development  of  the  work.  A  more 
inviting  field,  viewed  from  the  opportunity  for  pioneer  as  well  as 
more  advanced  work,  could  hardly  be  imagined,  and  under  the  liberal 
policy  which  e\ndcntly  prevails  toward  the  bureau  of  agriculture,  it 
should  be  a  foremost  factor  in  ])r«i)aring  the  way  for  developing  the 
neglected  resources  of  the  islands. 
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W.  H.  Jordan,  D.  Sc, 
Diirctor  Xnr  York  State  Experhiunl  Slulinn. 

My  theme  touches  the  apologetics  of  applied  science.  Whatever 
may  be  the  attitude  of  scholars  who  measure  values  in  knowledge  from 
their  large  and  true  proj)ortions,  we  are  often  made  to  feel  that  in  the 
academic  world,  as  well  as  in  the  social,  many  regard  science  in  the 
abstract  as  of  noljle  blood,  science  in  use  as  plebeian.  There  is  no 
question,  I  think,  but  that  certain  distinctions  of  "caste"  in  the 
domain  of  knowledge  still  persistently  cling  to  some  of  our  institutions 
of  learning,  fostered  perhaps  bj'^  that  dogmatism  among  educators,  not 
yet  wholly  extinct,  which  is  said  to  have  denied  at  one  time  the  priv- 
ileges of  morning  chapel  exercises  to  students  of  science  in  one  of  our 
foremost  American  colleges.  It  would  be  interesting  to  know  whether 
tlie  Divine  Mind  sympathized  with  the  view  that  a  study  of  His  mate- 
rial world  constituted  a  sufficient  reason  for  debarring  a  human  soul 
from  His  worship!  In  some  colleges  and  universities,  both  in  this  and 
other  lands,  a  young  man  seeking  to  choose  a  life  work  as  an  investi- 
gator or  teacher  would  even  now  be  advised  earnestly  that  a  study  of, 
and  search  for,  principles  in  the  abstract  establishes  a  man  on  a  plane 
higher  than  he  can  reach  if  ho  devotes  himself  to  knowledge  in  its 
applied  or  utilitarian  relations. 

The  judgments  of  the  class  room  and  laboratory  affect  the  verdicts 
of  the  drawing  room.  Mrs.  A.,  whose  husband  is  announced  to  have 
solved  the  problem  of  the  loss  of  nitrogen  from  manure,  would  be 
decidedly  eclipsed  by  Mrs.  B.,  who  could  declare  with  wifely  pride 
that  her  husband  worked  out  the  constitution  of  some  complex  organic 
product.  Possibl}'  there  are  grades  of  intellectual  and  social  standing 
within  the  limits  of  applied  science  itself,  so  that  the  more  common 
the  object  toward  the  study  of  which  scientific  knowledge  and  research 
are  directed,  the  less  the  prestige  therebj^  accruing  in  certain  quarters. 
In  fact,  it  is  probably  true  that  the  social  standing  of  a  scientific  effort 
is  more  fully  determined  by  the  nature  of  the  utilities  it  is  to  serve 
than  by  comparisons  based  upon  the  terms  "  pure  "  and  ''"  applied." 

«  Presidential  address  delivered  at  the  Washington  meeting  of  the  Society  for  the 
Promoticjn  of  Agricultural  Science. 
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Such  distinctions  make  an  impression  more  or  less  potent  upon  the 
public  mind,  and,  what  is  more  serious,  they  can  hardly  fail  to  exercise 
a  determinative  influence  upon  the  conclusions  of  the  student  who  is 
casting  about  for  a  field  of  work  in  which  he  may  let  loose  his  scientific 
enthusiasms. 

Is  it  true  that,  viewed  in  any  light  whatever,  a  study  of  the  abstract 
apart  from  its  relations  to  concrete  phenomena  or  to  considerations  of 
ntility  ofl^ers  an  opportunity  for  intellectual  achievement  and  for  real 
usefulness  superior  to  that  enjoyed  by  those  who  labor  in  the  field  of 
applied  science?  In  attempting  to  answer  this  question  let  us  first 
define  terms.  Science  in  general  is  "knowledge  gained  l>y  systematic 
observation,  experiment,  and  reasoning" — it  is  "knowledge  coordi- 
nated, arranged,  and  systematized. "  This  definition  includes  all  knowl- 
edge. Pure  science  is  that  which  treats  of  laws  or  general  statements 
apart  f i-oni  particular  instances  and  without  reference  to  any  applica- 
tion whatever.  Applied  science  is  "science  when  its  laws  are  employed 
or  exemplified  in  dealing  with  concrete  phenomena."  As  particular 
examples  of  the  former  we  have  the  principles  of  geometry,  the  laws 
of  heat  and  light,  and  the  general  constitution  of  the  compounds  of 
the  fatty  series,  and  the  latter  is  illustrated  by  applied  mechanics,  soil 
physics,  our  knowledge  of  nitrogen  acquisition  and  loss  in  agricul- 
tural operations,  our  understanding  of  certain  fermentations  as  utilized 
in  technical  processes,  and  the  facts  of  plant  and  animal  diseases.  In 
a  very  obvious  and  emphatic  sense,  science  is  applied  when  it  is  utilized 
in  explaining  and  directing  industrial  operations  and  the  practical 
affairs  of  life. 

It  is  reasonable  to  assert,  then,  that  tlie  devotee  of  pure  science  seeks 
knowledge  for  knowledge's  sake,  for  the  love  of  truth,  and  that  the 
student  of  tlie  concrete  and  the  practical  nmst  of  necessity  be  inspired 
more  fully  ])y  a  desire  to  comprehend  the  fimctions  of  energy  and  of 
law  and  to  master  their  utilities.  Our  question  may  be  restated  in 
another  phraseology:  Who  stands  on  the  higher  plane  in  the  domain 
of  science,  the  theorist  or  the  utilitarian,  the  one  who  uncovers  a  law 
or  the  one  who  discovers  its  practical  relations  and  uses? 

We  are  bound  to  inijuii'e  in  the  first  place  whether  there  are  inherent 
differences  in  the  quality  and  value  of  knowledge  according  to  its  sub- 
ject-matter. When  it  appears  that  science  in  one  department  is  for 
any  reason  more  precious  than  some  other  class  of  systematized  facts, 
then  we  have  a  good  reason  for  choosing  the  larger  value.  But  how 
shall  we  judge?  If  we  adopt  a  commercial  standard  and  base  our 
estimates  on  cost  in  human  effort  we  shall  not  find  that  the  men  of 
pure  science  have  acquired  all  of  the  highest  values.  Measured  by 
the  expenditure  of  intellectual  energy  in  securing  it,  our  knowledge 
of  the  economics  of  plant  and  animal  life  must  be  classed  among  the 
most  precious  of  the  results  of  modern  research.     If  we  measure  the 
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Avorth  and  (li<;-nity  of  kiiowlcdjiv  l)y  its  utility  in  niatorial  thing-s,  that 
is,  by  its  importance  to  industrial  life  and  its  relation  to  man's  physical 
welfare  in  giving-  him  increased  control  over  his  environment,  then  it 
is  clear  that  applied  science  is  in  this  respect  the  all-important  and 
triumphant  factor  of  the  twentieth-century  civilization. 

But  there  are  those  who  protest  that  these  utilitarian  applications  of 
knowknlge  are  its  inferior  uses,  and  that  the  ti'ue  test  of  its  higher 
value  is  secured  when  it  becomes  an  instrument  for  developing  intel- 
lectual st  i-ength  and  an  inspirational  force  in  stimulating  men  to  high 
thinking  and  to  the  acceptance  of  lofty  ideals.  To  this  protest  it  may 
be  answered  that  ])livsical  well-l)eing  and  material  prosperity  are  con- 
ditions essential  to  the  nourishment  of  the  best  fruits  of  civilization, 
and  that  in  (•()ntril)uting  to  industrial  achievements  and  to  the  comfV)rt 
and  independence  of  the  indi\  ichial.  science  is  inilirectly  a  powerful 
aid  ill  cultivating  man's  intellectual  and  moral  attributes.  More  than 
this,  1  am  not  convinced  that  our  higher  natures  are  more  profoundly 
moved  by  the  consideration  of  })rinciples  and  law  in  the  abstract  than 
1)V  a  contemplation  of  their  operations  as  manifested  in  the  world  of 
matter  and  force.  A  study  of  mathematics  and  of  the  principles  of 
physics  is  a  disciplinary  intellectual  exercise,  but  the  concrete  results 
of  their  application  in  the  dynamo,  the  twentieth  century  express,  the 
ocean  liner,  and  the  Brooklyn  lu-idge  arouse  our  pride,  fire  our 
imagination,  and  stimulate  our  aml)ition. 

The  abstractions  of  chemistry  and  t)f  biology  appeal  with  little 
force  to  man's  esthetic  and  moral  nature,  ])ut  an  insight  into  the  oper- 
ations of  law  and  the  phi}'  of  forces  in  their  relations  to  man  and  his 
activities  not  only  strengthens  us  intellectually  but  points  us  to  the 
wonderful  harmonies  of  created  things,  exemplifies  and  exalts  obe- 
dience to  the  Divine  edicts,  and  moves  to  reverent  worship.  Abstract 
truths  are  cold,  inanimate,  and  devoid  of  human  relation.  They  may 
delight  the  intellectual  recluse  through  the  mere  pleasure  that  comes 
from  their  mastery,  but  they  are  not  joined  to  human  need  and  effort. 
It  is  the  student  of  the  activities  that  surround  us,  from  the  profound 
prol)lenis  of  the  reproduction  and  maintenance  of  life  to  the  devices 
and  instrinuentalities  with  which  we  earn  our  daily  bread,  who  feels 
the  pulsations  of  infinite  energy  and  sees  most  clearly  the  essential 
relations  of  dependence  and  control  which  man  sustains.  The  study 
of  specific  problems  that  touch  human  living,  even  though  they  relate 
to  material  welfare,  discloses  human  needs,  cultivates  the  altruistic 
spirit,  and,  I  am  convinced,  promotes,  as  pure  science  can  never  do, 
"the  inculcation  of  those  supi-eme  ideals  through  which  the  human 
race  is  uplifted  and  ennobled — the  ideals  of  beauty,  honor,  duty,  and 
love."  For  we  should  count  science  as  among  the  humanities,  since 
it  emerged  from  the  laboratory  and  laid  its  beneficent  hand  upon  man's 
daily  life  and  avocations. 
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The  pursuit  of  science  involves  not  only  values  but  opportunit3\ 
The  opportunit}^  which  the  right-minded  student  desires  is  a  field 
of  work  where  he  may  make  enduring  and  Ijeneficent  additions  to  the 
sum  of  human  knowledge.  Can  he  do  this  if  he  is  chiefly  occupied 
with  the  solution  of  problems  important  to  practical  life?  I  venture 
the  prediction  tliat  the  greatest  contributions  to  science,  even  to  that 
which  we  term  pure,  during  the  century  upon  which  we  have  entered, 
will  flow  from  the  labors  of  those  investigators  whose  main  eflorts  are 
directed  either  to  the  mastery  of  Nature's  energies  as  a  means  of 
industrial  advantage,  or  to  the  amelioration  and  improvement  of  the 
conditions  of  human  living.  Possibly  it  is  already  true  that  more 
generalizations  of  an  important  character  are  reached  as  by-products 
from  the  stud}^  of  specific  economic  problems  than  from  research 
that  has  as  its  primary  object  the  discovery  of  abstract  principles. 

You  will  doubtless  recall  that  at  our  last  meeting  Fries  presented 
new  facts  concerning  the  composition  of  atmospheric  air,  a  direct 
result  of  Armsby's  researches  touching  the  economics  of  animal  nutri- 
tion. The  New  York  Agricultural  Experiment  Station  has  been 
engaged  for  two  or  three  years  in  the  study  of  problems  important  to 
the  cheese  industry,  out  of  which  have  come  contributions  to  chem- 
ical knowledge  as  well  as  facts  that  are  likely  to  more  fully  explain  the 
processes  of  gastric  proteid  digestion.  The  histor}^  of  the  progress 
of  science  is  full  of  similar  instances  where  researches  having  in  view 
purely  utilitarian  ends  have  added  materially  to  abstract  facts  and 
principles.  Properly  conducted  investigation  of  specific  economic 
questions  can  not  fail  to  discover  related  causes  or  laws  that  are  of 
general  interest,  so  that  the  student  in  the  field  of  applied  science  has 
the  almost  sure  hope  of  a  double  reward. 

Doubtless  there  are  those  who  regard  these  by-products  of  economic 
studies  that  come  to  us  in  the  formulation  of  abstract  truths  as  of 
more  value  than  the  solution  of  the  practical  problems  around  which 
these  truths  cluster.  Few  of  us  would  consent  to  this  conclusion,  I 
fanc3^  The  assertion  that  to  know  is  greater  than  to  act,  that  abstract 
truth  is  a  larger  value  than  service,  is  intolerable  in  this  humanitarian 
age.  Such  an  assertion  is  equivalent  to  the  statement  that  a  mode  of 
action  is  superior  to  the  ends  it  serves.  To  accept  such  a  creed  is  to 
assent  to  the  doctrine  that  facts  and  principles  are  all  sutiicient  ends 
in  themselves,  and  are  more  important  as  isolated  entities  than  as 
utilities  for  promoting  human  progress  and  welfare. 

We  can  not  condemn  too  severely  an  estimate  of  the  value  of  educa- 
tion and  research  based  solely  iipon  the  aid  they  give  to  money  get- 
ting; but  we  should  not  confuse  this  degrading  point  of  view  with  the 
instinctive  purpose  of  humanity  to  use  all  its  acquired  powers  in 
securing  the  most  complete  adaptation  possible  to  its  environment. 
No  result  could   be  more   unfortunate   than  the  repression  of  that 
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Divine  impulse  of  the  luiintui  iiiiiid  to  fathom  the  unknown.  The  love 
of  ti'uth  is  fundiuuentiil  to  all  research  that  is  worthy  of  the  name,  but 
it  reaches  the  fiiltiUnient  of  its  highest  function  when  there  is  joined 
with  it  the  altruistic  motive.  The  scientist  who  uses  the  great  inves- 
tigational abilit}"  with  which  he  is  endowed  merely  for  intellectual 
"•ratification  or  solely  for  the  advancement  of  his  professional  standing, 
has  missed  the  higher  ideals  of  lal)or  and  of  service. 

It  is  not  mere  sentiment  to  declare  that  the  day  of  exclusiveness 
and  aristocracy  in  learning  is  passing,  and  that  the  day  when  the 
scholar  shall  serve  wnth  dignity  in  common  things  is  here.  In  fact, 
there  are  no  longer  things  common  and  unclean  in  whatever  touches 
human  welfare. 

The  results  of  scientilio  research  that  center  around  a  field  of  corn 
or  a  pail  of  milk,  as  an  aid  to  the  sustenance  and  comfort  of  the 
human  family,  possess  no  elements  of  inferiority.  While  we  may 
defend  our  devotion  to  science  in  its  practical  relations  we  need  not 
apologize  for  it.  The  student  may  prize  such  knowledge  as  he  would 
})rize  fine  gold,  and  may  pursue  it  even  to  the  attainment  of  lofty 
ambitions. 
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The  determination  of  phosphoric  acid  by  means  of  ammonium  phospho- 
molybdate,  (J.  T.  Baxter  {Amer.  Cliein.  Jour.,  ,.'S  {1903),  No.  4,  pp-  '298-315, 
fig_  jy — The  author  re])ort.s  a  study  of  the  conditions  of  precipitation  in  which  he 
found  that  a  jn-ecipitate  of  constant  composition,  (NH4):,P()4l2I\Ior).,  can  be 
o))tained  which  contains  o.78l^  per  cent  of  phosjOioric  acid.  The  i>h(>si)liate  solution 
(witliout  large  excess  of  nitric  acid)  should  contain  0.1  gni.  phosphoric  acid  to  50  cc, 
and  should  be  poured  into  at  least  50  cc.  excess  of  molybdic  solution  (150  gm. 
ammonium-molybdate,  1  liter  water,  1  liter  nitric  acid  of  1.2  sp.  gr. )  with  vigorous 
stirring,  the  mixture  Ijeing  allowed  to  stand  at  room  temperature  for  16  hours.  The 
preci})itate  is  washed  with  10  per  cent  ammonium  nitrate  solution  and  heated  in  a 
Gooch  crucible  at  least  2  hours  at  300°  C.  A  curve  is  given  from  which  the  phos- 
phoric-acid content  for  different  weights  of  precipitate  may  l)e  obtained.  Precipita- 
tion may  be  hastened  by  the  addition  of  ammonium  nitrate  (10  gm.  to  100  cc.  of 
molybdic  solution)  without  api)reciab]y  affecting  the  results. 

Determination  of  phosphoric  acid  in  Wiborgh  phosphate,  M.  Weikull 
(Svensk  Kern.  T'uhkr.,  U  {1902),  p.  135;  ahs.  in  Chem.  Zt(/.,  26  {1902),  No.  90,  EeperL, 
p.  297) . — The  citrate  metliod  was  found  to  give  too  high  results,  due  to  simultaneous 
precipitation  of  silicic  acid.  This  was  prevented  by  adding  to  the  solution  before 
precipitation  with  magnesia  mixture  a  20  jter  cent  iron  chlorid  solution  at  the  rate  of 
0.1  gm.  of  iron  to  0.5  gm.  of  substance,  and  2  drops  of  bromin  water  if  the  solution 
smells  of  hydrogen  sulphid. 

Methods  for  the  determination  of  total  phosphoric  acid  and  potash  in 
soils,  C.  B.  WiLLi.\MS  (J?>.v.  in  Science,  n.  ser.,  17  {1903),  No.  418,  p.  ^P).— The 
method  proposed  for  phosphoric  acid  is  as  follows:  After  igniting  5  gm.  of  soil  in  a 
platinum  dish,  treat  3  times  with  hydrofluoric  acid,  evaporating  to  dryness  each 
time.  Fuse  with  10  gm.  of  a  mixture  of  equal  parts  of  sodium  and  potassium  car- 
bonate, and  after  cooling  the  cake  thus  obtained  transfer  it  to  a  beaker  and  digest 
with  30  to  40  cc.  of  (1  to  1 )  hydrochloric  acid.  Evaporate  the  solution  to  dryness 
on  a  water  bath,  heating  subsequently  for  4  or  5  hours  in  an  air  bath  to  110°  C.  to 
dehydrate  silica.  Take  up  in  dilute  hydrochloric  acid,  filter,  and  wash.  Add  suf- 
ficient nitric  acid  to  the  mixed  filtrate  and  washings  thus  obtained  to  liberate  all 
hydrochloric  acid  j)resent  and  evaporate  to  a  volume  of  40  cc.  Neutralize  the  excess 
of  nitric  acid  with  ammonia  and  add  10  to  12  gm.  of  ammonium  nitrate.  After  cool- 
ing add  30  cc.  of  recently  filteretl  molybdic  solution,  comi)leting  the  i)recipitatir)n  by 
the  use  of  a  Wagner  shaking  machine,  and  determine  phosphoric  acid  volumetrically 
by  the  author's  method.  « 

To  determine  total  potash  treat  4  gm.  of  soil  in  a  platinum  dish  on  a  water  bath, 
after  saturating  with  dilute  (1  to  1)  sulphuric  acid  and  igniting,  with  from  2  to  3  cc. 
of  hydrofluoric  acid,  5  times,  adding  1  cc.  of  dilute  (1  to  1)  sulphuric  acid  just 
before  bringing  to  dryness  the  last  time.   .  After  the  last  traces  of  hydrofluoric  acid 
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have  been  liberated  remove  the  dish  from  the  water  l)ath  and  heat  gently  over  a 
small  flame  until  all  evolution  of  sulphur  trioxid  ceases.  Take  up  with  20  ec.  of 
distilled  water  slightly  aeidified  with  hydrochloric  acid  and  digest  on  a  water  bath 
until  the  solution  has  been  reduced  to  about  one-third  of  its  original  volume.  Then 
transfer  to  a  200  cc.  graduated  flask  and  heat  on  a  water  bath  to  near  the  boiling 
point.  Add  ammonia  and  ammonium  oxalate  in  sufficient  quantity  to  preci])itate  all 
iron,  alumina,  and  lime  present.  Cool  and  make  the  volume  to  200  cc,  using  an 
ali(]Uot  corresponding  to  2  gm.  of  the  original  substance  for  the  determination  of 
potash  by  the  Lindo-Ciladding  method. 

On  the  determination  of  potash  by  the  modified  Finkener  method,  H.  Neu- 
BAUER  (Lanchr.  Vers,  l^tal., 57  [1902),  JSo.  5-6,  pp.  461-470).— A  deieut^e of  the  author's 
moditication  of  Finkener's  method  (E.  S.  R.,  12,  p.  714)  again.«t  a  criticism  of  it  V)y 
the  fertilizer  section  of  the  <u'rman  Association  of  Experiment  Stations. 

The  supposed  loss  of  potash  in  incineration,  R.  Wov  (ZLschr.  Oeftmtl.  Chem., 
S  {1902),  pp.  389-394;  ahs.  in  Chem.  Centhl.,  1902,  II,  No.  24,  p-  1429).— \n  incinerat- 
ing wine  argols  the  author  found  no  metallic  potassium  (as  claimed  by  Barth)  in 
the  gaseous  products  of  combustion,  although  titration  of  the  ])otassium  carbonate 
formed  showed  an  apparent  loss  of  20  per  cent  potash  in  some  form.  Gravimetric 
determination  showed  no  such  loss.  The  apparent  loss  was  due  to  the  formation  of 
sulphate  and  traces  of  nitrate  of  potash  by  the  products  of  combustion  of  the  gas 
used  in  the  incineration  and  their  deposition  on  the  upjier  part  of  the  dish. 

The  determination  of  the  active  constituents  of  marl  and  limestone,  H. 
Bode  [Fuhlitufs  Ijauln:  Zt;/.,  51  {1902),  Nos.  20,  pp.  72.9-733;  21,  pp.  77 1-780). — 
Various  methods  which  have  l)een  pro])ose<l  for  the  analysis  of  these  substances  are 
discussed.  The  method  found  most  satisfactory  is  to  heat  1  gm.  of  the  substance  with 
50  cc.  of  10  per  cent  acetic  acid  until  bubbles  of  carbon  dioxid  cease  to  be  given  off 
(usually  \  hour),  dilute  to  100  cc,  and  use  25  to  50  cc.  of  the  solution  for  the  deter- 
mination of  lime  and  magnesia.  Tests  of  the  method  on  a  variety  of  calcareous  sub- 
stances indicate  that  it  furnishes  a  very  accurate  means  of  determining  the  lime  and 
magnesia  combined  with  carbon  dioxid  and  hence  in  more  availal)le  form. 

On  a  new  apparatus  for  the  determination  of  nitrogen,  C.  Porch er  and  M. 
Brisac  {BuI.  Si>r.  CJihn.  I'<trlK,  3.  .srr.,  27  (1902),  No.  22,  pp.  1128-1130,  fig.  i).— An 
apparatus  for  the  determination  of  nitrogen  in  ammoniacal  salts  by  decomposition 
with  hy{)obromid  is  described. 

The  analytical  methods  for  carbohydrates  as  applied  to  foods  and  feeding 
stuffs,  W.  H.  Krug  [.lour.  Frankiin  List.,  1.54  {1902),  Nvs.  5,  pp.  349-366;  6,  pp.  401- 
4^22). — The  author  gives  general  methods  for  the  determination  of  water-soluble  carbo- 
hydrates, starch,  pentosans,  and  galactan,  and  special  methods  used  in  the  examina- 
tion of  the  following  food  products  with  reference  to  the  detection  of  adulteration: 
Meats  and  meat  products,  milk  and  milk  products,  flour  and  breadstuffs,  sugars,  fruit 
products,  confectionery,  beer,  malt  extracts,  wines,  distilled  liquors,  coffee,  cocoa, 
spices,  and  coiwliments. 

Study  of  methods  ox  cattle  food  analysis,  C.  A.  Browne,  Jr.,  and  C.  P. 
Beistle  {Fennsylvania  Sta.  Rpt.  1901,  pp.  117-122). — Determinations  of  the  moisture, 
starch,  pentosan,  and  galactan  contents  of  1  sample  of  wheat,  2  of  bran,  and  I  of  clo- 
ver seed  are  reported.  The  work  was  done  for  the  Association  of  Official  Agricul- 
tural Chemists  for  the  purpose  of  testing  methods,  and  noted  ni  the  report  of  the 
referee  upon  this  subject  (E.  S.  R.,  13,  p.  410). 

The  Halphen  reaction  and  its  value  in  the  examination  of  butter,  B.  Sioll- 
EMA  and  J.  E.  Tulleken  (Zt'«-hr.rntersiic}i.  Nalir.  v.  (leinixsmll.,  5  (1902),  No.  19,  pp. 
914-916). — The  same  coloration  was  obtained  with  butter  from  cows  fed  cotton-seed 
meal  as  with  cotton-seed  oil. 

The  Wijs  method  of  determining  the  iodin  value  of  oils  and  fats,  T.  F. 
Harvey   {Jour.  Soc.  t'hein.  Ind.,  21  {1902),  No.  23,  pp.  1437-1439).— The  results  ot 
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tests  of  the  Wijs  method  of  determining  the  iodin  vahie  of  oils  and  fats  are  reported. 
This  method  is  considered  as  having  many  advantages  over  that  of  Iliibl,  chief 
among  which  is  the  great  stability  of  the  solntion  used.  The  procedure  is  ])racti- 
cally  the  same  in  the  2  methods.  The  iodin  values  of  a  number  of  oils  determined 
l)y  the  Wijs  method  are  given. 

Determination  of  boric  acid  in  margarin,  A.  Beythien  {Ztschr.  Untersuch.  Nahr. 
u.  Genusmntl,  5  {1902),  No.  16,  p2>.  76'-^-76v;).— From  50  to  100  gm.  of  margarin  is 
well  shaken  with  50  cc.  of  hot  water  and  filtered  through  a  dry  filter.  The  filtrate, 
of  which  40  cc.  can  usually  be  obtained,  is  neutralized  with  deci-normal  sodium 
hydroxid,  phenol-phthalein  being  used  as  an  indicator.  After  the  addition  of  25  cc. 
of  glycerol  the  titration  is  i-ompleted. 

Determination  of  alcohol  in  very  dilute  solutions,  G.  Argenson  {Bui.  Soc. 
Chim.  Paris,  3.  ser.,  21-28  {1902),  No.  lS-19,  pp.  1000-1003)  .—In  the  colorimetric 
method  given,  the  alcohol  is  converted  into  aldehyde  and  a  few  drops  of  an  aqueous 
solution  of  fuchsin  decolorized  with  anhydrous  sulphuric  acid  is  added  when  a  violet 
colo)'  appears.  An  ajipreciable  coloration  is  obtained  in  solutions  containing  orig- 
inally 1  part  of  alcohol  in  10  million  by  volume. 

Observation  on  the  occurrence  and  properties  of  cholin,  II.  Struve  {Ztschr. 
Analyt.  Clwm.,  41  {1902),  No.  9,  pp.  544-5.50). — This  article  deals  with  the  occurrence 
of  cholin  in  grapevine  sap  and  in  tartar,  and  also  with  the  quantitative  estimation 
of  cholin. 

On  the  determination  of  carbon  monoxid  and  carbon  dioxid  in  vitiated  air, 
F.  Jeax  {Cornpt.  Rend.  Acad.  Sri.  I'ari.^,  l.i.'>  (1902),  No.  18,  jij>.  74'>-748).—\  simple 
automatic  apparatus  for  this  purpose  is  described.  The  apparatus  consists  essen- 
tially of  3  connected  flasks,  through  which  the  air  is  drawn.  The  tir.st  is  closed 
with  absorbent  cotton  and  filled  with  sulphuric  acid  to  filter  the  air  and  remove  dust 
particles  and  volatile  organic  matter;  the  second  contains  dilute  potash  or  soda  solu- 
tion (colored  with  Poirrier  Blue,  C^B)  to  remove  carbon  dioxid;  the  third,  palladium 
chlorid  or  ammoniacal  silver  nitrate,  which  is  decomposed  by  carbon  monoxid  and 
thus  furnishes  a  measure  of  the  quantity  of  this  gas  present.  Knowing  the  quantity 
of  each  gas  required  to  cause  the  characteristic  reaction  with  the  solutions  used 
(change  of  color  in  the  alkaline  solution  and  metallic  deposit  in  case  of  the  pal- 
ladium or  silver  solution),  and  measuring  the  amount  of  air  which  it  is  necessary 
to  draw  through  before  the  reaction  is  brought  about,  it  is  easy  to  I'alculate  the  pro- 
portions of  carbon  monoxid  and  dioxid  present. 

Observations  on  the  analysis  of  atmospheric  air,  O.  Rebuffat  ( Gaz.  Chim. 
Ital,  32  {1902),  II,  pp.  153-157;  abs.  in  Chem.  Centhl,  1902,  II,  No.  23,  p.  1390).— 
Methods  used  in  examining  the  air  over  fields  fertilized  with  night  soil  are  described. 
Miscellaneous  analyses,  M.  E.  Jaffa  ( California  Sta.  Rpt.  1899-1901,  pi.  2,  pp. 
235,  236). — This  includes  analyses  of  gluten  flour,  wheat,  Wheatine,  fruit-i>reserving 
liquid,  peat,  yadoo  fiber,  meat  meal,  blood  meal,  and  fish  refuse. 

International  catalogue  of  scientific  literature.  D — Chemistry  {Inlernat. 
Cat.  Sci.  Lit.,  2  {1902),  pt.  1,  pp.  468). — This  catalogue  is  being  prepared  by  a  cen- 
tral bureau  in  London  under  the  directorship  of  H.  F.  Morley  and  by  29  regional 
bureaus  in  different  countries.  The  supreme  control  of  the  catalogue  is  vested  in  an 
international  convention,  to  meet  in  London  in  1905,  1910,  and  every  tenth  year 
thereafter.  In  the  interval  between  successive  meetings  the  administration  is  vested 
in  an  international  council  consisting  of  one  representative  from  each  regional 
bureau.  The  plan  adopted  provides  for  author  and  subject  indexes  for  the  different 
branches  of  science,  which  have  been  arranged  in  17  groups.  This  volume,  for 
which  E.  Goulding  is  referee,  is  an  incomplete  index  of  the  literature  of  chemistry 
during  1901,  the  imblication  of  the  second  part  of  the  volume  being  promised  in  a 
few  months. 

Chemicals  and  allied  products,   C    \\.  Munroe  and   T.  M.  C'hatakd  {TiiHflh 
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Census  United  States,  Census  Buls.  210,  210a,  pp.  306;  Census  RjUs.,  Vol.  10  {Mamifac- 
tures,  pt.  4),  pp.  523-679,  831-97S). — This  is  a  statistical  report  on  the  nianufacture  of 
chemicals  and  allied  products  in  the  United  States,  from  which  it  appears  that  a 
capital  of  $238,529,641  was  invested  in  the  industry  in  1900.  The  aggregate  value  of 
the  products  was  $202,582,396.  The  products  inchided  in  this  report  are  classified 
intc  19  groups,  as  follows:  Acids,  soda  products,  potashes,  alums,  coal-tar  products, 
cyanids,  wood  distillation,  fertilizers,  bleaching  materials,  chemical  substances  pro- 
duced by  the  aid  of  electricity,  dyestuffs,  tanning  materials,  paints,  explosives,  plas- 
tics, essential  oils,  compressed  and  liquefied  gases,  fine  chemicals,  and  general  chem- 
icals. The  number  of  estal)lishments  reported  as  engaged  exclusively  or  in  part  in 
the  manufacture  of  fertilizers  in  1900  was  478,  the  total  product  being  3,091,717  tons, 
valued  at  $46,011,382,  thus  showing  an  increase  of  over  50  per  cent  in  (juantity  and 
20  per  cent  in  value  since  the  previous  census.  The  industry  is  distributed  as  follows: 
North  Atlantic  States,  155  establishments  producing  685,893  tons;  South  Atlantic 
States,  198  establishments  producing  1,531,688  tons;  North  Central  States,  63  estab- 
lishments producing  258,726  tons;  South  Central  States,  39  establishments  producing 
352,778  tons;  Western  States,  9  establishments  producing  22,131  tons;  all  other 
States,  14  establishments  producing  35,788  tons.  The  production  of  superphosphate 
is  reported  as  937,008  tons,  ainmoniated  superphosphate  143,648  tons,  and  complete 
fertilizers  1,478,826  tons,  valued  respectively  at$8,592,360,  $2,462,888,  and  $26,318,995. 
Among  other  fertilizers,  amounting  to  532,235  tons,  valued  at  $8,637,139,  are  included 
28,977  tons  of  fish  scrap  valued  at  about  $480,000,  160,962  tons  of  slaughterhouse  and 
meat-packing  refuse  valued  at  $3,326,119,  and  17,809  tons  of  garbage  reduction  mate- 
rial valued  at  $256,322.  Of  the  1,352,730  tons  of  sulphuric  acid  produced  in  1900  by 
127  establishments  in  the  United  States,  654,966  tons  was  furnished  Ijy  79  fertilizer 
establishments,  which  used  583,859  tons  of  the  acid  in  the  mannfai^ture  of  super- 
phosphates. The  valuation  of  the  natural  and  artificial  tanning  materials  produced 
was  $1,899,220.  A  digest  of  patents  relating  to  chemical  industries,  prepared  by 
S.  B.  Ladd,  is  included. 
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Chloropliyll  assimilation  at  low  atmospheric  pressures,  J.  Friedel  ( Rev.  Gen. 
Bot.,  14  (1M2),  Nos.  164,  pp.  337-355;  165,  pp.  369-390,  figs.  ,5).— The  author  has 
investigated  the  influence  of  pressure  of  rarefied  air,  and  of  atmospheres  in  which 
the  amount  of  carlpon  dioxiil  and  oxygen  was  varied  according  to  definite  propor- 
tions. It  was  found  that  the  diminution  of  pressure  does  not  as  a  rule  influence  the 
nature  of  chlorophyll  assimilation,  but  in  some  cases  does  affect  its  intensity.  The 
phenomena  of  assimilation  under  the  conditions  of  the  experiment  seem  to  be  the 
dependent  on  two  forces,  the  total  pressure  and  the  relative  pressure  of  carbon  dioxid. 
The  relative  pressure  of  oxygen  has  no  influence  on  assimilation.  Among  evergreen 
shrubs  the  total  atmospheric  pressure  was  without  influence,  while  the  influence  of 
the  carbon  dioxid  i)ressure  varied  with  the  age  of  the  leaves.  An  increase  in  atmos- 
pheric volume  favored  assimilation  if  the  pressure  remained  constant.  If  the  volume 
and  pressure  were  successively  varied  or  if  modified  simultaneously  the  result  was 
the  same.  Assimilation  at  low  pressure  was  carried  on  normally  by  an  entire  plant 
of  Lupidium  satirum,  and  the  leaves  of  the  black  locust  were  influenced  in  the  same 
way  as  the  young  leaves  of  the  evergreen  shrul^s  lin.^rns  acnleatns,  Eumit/mus  japoni- 
cus,  and  Ligustrumjaponieuni. 

The  injurious  effect  of  smoke  and  gases  on  plant  growth,  E.  Haselhoff  and 
G.  LiNDAU  ( Die  Beschddigung  der  Vegetation  dutrh  Ranch.  Leipzig:  Borntraeger  Bros., 
1903,  pp.  VIIIA;  412,  figs.  27). — The  rapid  extension  and  development  of  various 
chemical,  manufacturing,  and  other  industries  the  works  of  which  give  off  large 
amounts  of  smoke,  gases,  etc.,  have  been  attended  with  much  injury  to  trees  and 
other  vegetation.     These  injuries  have  been  extensively  studied  by  the  authors  and 
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many  others,  and  the  information  is  brought  together  in  what  is  called  a  handbook 
for  the  recognition  of  the  injury  and  estimation  of  damage  done  ])y  smoke,  gases, 
and  similar  agents.  A^ter  a  general  discussion  of  the  various  sources  and  kinds  of 
injurious  smoke  and  gases,  the  authors  consider  a  numberof  them  in  detail,  chapters 
being  devoted  to  the  injury  caused  by  sulphurous  and  sulphuric  acids,  chlorin  and 
hydrochloric  acid,  hydrofluoric,  nitric,  and  acetic  acids,  ammonia,  bromin,  coal  tar 
and  its  products,  asphalt,  illuminating  gas,  etc.  Means  for  preventing  some  of  the 
injuries  are  discussed,  and  an  extended  bibliography  of  references  to  the  literature 
of  the  subject  completes  the  work. 

Injurious  efifects  of  premature  pollination,  C.  P.  Hartley  (  f ^.  aS'.  Dcpt.  Agr., 
Bureau  of  Plant  Indvi<tnj  Bui.  2-2,  pp.  48,  ph.  4,  .fig-  !)■ — The  investigation  here 
reported  seems  to  indicate  that  decidedly  injurious  effects  may  be  obtained  by  pre- . 
mature  pollination,  showing  the  necessity  of  careful  consideration  as  to  the  time  for 
applying  pollen  to  the  stigmas  in  experiments  in  plant  breeding.  The  author  con- 
ducted experiments  with  tobacco,  cotton,  orange,  and  tomato  flowers,  contrasting 
the  effects  of  immature  and  mature  pollinations.  It  was  found  that  flowers  which 
mature  their  pistils  before  their  stamens  were  uninjured  by  premature  pollination, 
while  those  that  mature  their  anthers  and  stigmas  at  the  same  time  were  injured. 
The  application  of  good  tobacco  pollen  to  immature  tobacco  pistils  caused  the  flow- 
ers so  treated  to  fall  from  the  plant  because  of  the  growth  of  the  pollen  tubes  into 
their  ovaries.  Somewhat  similar  results  were  obtained  with  tomatoes,  only  2  out  of 
40  blossoms  setting  fruit  when  prematurely  pollinated.  Tol)acco  and  tomato  jilants 
were  found  to  sometimes  set  and  ripen  fruits  without  the  flowers  having  received 
any  pollen,  but  such  occurrences  w^ere  rare  and  the  fruits  contained  no  fertile  seeds. 
The  experiments  described  show  that  while  some  flowers  can  be  successfully  polli- 
nated at  the  time  emasculation  of  the  flower  is  performed,  others  can  not,  and  no 
arl)itrary  rules  of  procedure  can  be  given  for  all  flowers. 

Mendel's  principles  of  heredity.  A  defense,  W.  B.\teson  \('amhrklge  Vniv. 
Pre.%%  1902,  pp.  212). — The  author  ])resents  a  translation  of  (Tregor  Mendel's  experi- 
ments in  plant  hybridization  ( E.  S.  R. ,  lo,  p.  744)  an<l  answers  l)y  argument  Wel- 
don's  criticisms  (E.  S.  R.,  14,  p.  44(>)  of  Mendel's  work.  The  problems  of  heredity 
are  stated  and  their  solution  discussed.  A  bibliography  of  .".()  papers  on  liybridiza- 
tion  is  aj)pended. 

Experimental  studies  in  the  physiology  of  heredity,  W.  Bateson  and  Miss 
E.  R.  Saunders  {Bpta.  to  Emlution  Com.,  Roy.  Hoc.  \^Lon,don'\,  1902,  pp.  160;  abs.  in 
Bot.  Centhl.,  90  {1902),  No.  37,  p.  291). — The  results  of  extensive  breeding  experi- 
ments with  poultry  and  plants  are  given.  So  far  as  the  results  of  the  experiments 
with  plants  are  concerned,  the  phenomena  ol)served  in  Lychnis,  Atropa,  and  Datura 
follow  Mendel's  law  with  considerable  accuracy,  and  no  exceptions  were  discovered 
that  did  not  appear  to  be  merely  fortuitous.  In  the  case  of  the  experiments  with 
Matthiola  the  phenomena  were  much  more  complex.  In  some  cases  the  restdts  fol- 
lowed Mendelian  principles,  while  in  others  they  seemed  to  depart,  but  could  be 
grouped  into  fairh' definite  classes,  but  their  nature  was  obscure.  The  paper  con- 
cludes with  a  general  discussion  of  heredity  as  exemplified  by  Mendel's  law. 

Variation  in  Trillium  grandiflorum,  H.  W.  Britcher  [Maine  Sta.  Bui.  86,  pp. 
169-196,  ph.  5). — A  record  is  given  of  the  variations  observed  ni  185  specimens  of 
Trillium  graudijloruui. 

Comparative  anatomy  of  the  styles  and  stigmas  of  phanerogams,  E.  (iuE- 
GUEN  {Jour.  Bot.  [Paris],  16  {1902),  iS'o.s.  1,  pp.  15-30;  2,  pp.  48-65;  4,  pp.  138-144; 
5,  pp.  167-180;  8,  pp.  280-286;  9,  pp.  300-313,  ph.  ^1").— Results  of  an  extensive 
study  of  the  anatomical  structure  of  the  styles  and  stigmas  of  the  jihanerogams  are 
given,  the  notes  being  arranged  according  to  plant  families.  As  a  rule  the  complex- 
ity of  the  tissues  of  the  styles  increases  with  the  greater  specialization  of  the  plant. 
The  stigmas  and  stigmatic  surfaces  are  le.ss  constant  in  their  structure,  being  modi- 
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fied  for  the  various  conditions  under  whicli  they  secured  polhnation.  As  a  rule 
those  famiUes  of  plants  in  which  cross  fertilization  is  usual  lunc  stii;nias  bearing  a 
marked  similarity  throughout  the  group. 

The  morpholog'y  and  physiolog-y  of  the  germination  of  Spermaphytes, 
A.  J.  J.  Vandevei.dk  { A'  kiciiiiiKj  ili'r  ZditdphDitt'ii,  iiiorjiho/Di/lr  cii  pJij/aiologie.  (Uwnt: 
J.  Vuijhteh',  1900,  pt.2,pp.  137-SOl,  Jigx.  28).— Va,rt  1  of  this  work,  which  apj^eared  in 
1897  (E.  S.  R.,  9,  p.  526),  was  mostly  taken  up  with  a  bibliography  of  the  subject. 
In  the  present  contribution  the  morphology  of  germination  is  discussed  at  consider- 
al)le  length,  as  is  also  the  j)hysic8  and  physiology.  The  bibliography  quoted  in  the 
first  part  is  added  to,  and  reviews  are  given  of  the  extensive  literature  relating  to 
this  subject. 

Studies  on  tuber  formation,  N.  Bernard  {Rev.  Gm.  BoL,  14  {1902),  Nos.  157, 
pp.  5-25;  158,  pp.  58-71;  159,  pp.  101-119;  160,  pp.  170-183;  161,  pp.  219-235;  162, 
pp.  269-279,  ph.  ,?).^-The  author  designates  by  the  term  tuberization  the  special 
development  which  is  characterized  by  the  slow  morphological  and  histological 
differentiation  of  vegetative  points  of  growth  or  buds,  and  which  serve  for  the  storing 
up  of  reserves  not  utilized  by  the  differentiation.  He  has  examined  quite  a  number 
of  species  of  orchids,  ranunculus,  potatoes,  and  other  tuber-forming  jilants,  and  finds 
their  roots  normally  infested  with  filamentous  fungi  which  are  apparently  of  the 
genera  Nectria,  Hypomyces,  and  others.  On  account  of  the  constant  presence  of 
the  fungi  the  author  believes  that  they  are  a  requisite  to  the  formation  of  tubers  He 
has  divided  the  different  methods  of  tuber  formation  into  3  categories:  Precocious 
tuberization,  in  which  the  infection  of  the  plant  takes  place  at  the  tiuie  of  germina- 
tion and  continues  throughout  the  life  of  the  plant;  tuberization  which  is  preco- 
cious and  periodic,  in  which  there  appear  to  be  alternate  perio<ls  of  infection  and 
noninfection;  and  late  jteriodic  tuberization,  in  which  the  infection  is  not  realized 
until  a  considerable  time  after  germination.  This  last  forui  is  the  one  observed  in 
the  case  of  the  [)otat(^,  the  others  I>eing  illustrated  by  various  species  of  orchids. 

Electric  response  in  ordinary  plants  under  mechanical  stimulus,  J.  C.  Bose 
(./n(/r.  Lhm.  Soc.  [Lo7idon],  Bot.,  35  {1902),  No.  245,  pp.  275-304,  figs.  25).— \  series 
of  exjjeriments  was  conducted  to  determine  whether  the  response  phenomena  showed 
a  parallelism  between  animal  and  vegetable  life.  It  was  desired  to  ascertain  the 
relation  between  the  intensity  of  stimulus  and  the  corresponding  response  on  the 
])art()f  the  jilants,  and  the  effect  of  various  stimuli  such  as  chemicals,  temperature, 
ana'sthetics,  etc.  The  experiments  were  conducted  upon  the  roots,  stems,  leaf- 
stalks, flower  stalks,  and  fruits  f)f  a  number  of  plants,  and  the  results  obtained  indicate 
that  the  electric  record  gives  an  unfailing  indication  of  the  modification  of  the 
plants'  vitality  underthe  influence  of  various  external  agencies.  The  electric  response 
is  shown  to  be  a  faithful  index  of  physiological  action,  and  the  response  was  found 
to  be  modified  by  any  influence  which  affected  the  vitality  of  the  plant. 

A  method  of  investigating  the  gravitational  sensitiveness  of  the  root 
tip,  F.  Darwin  {Jour.  L'nm.  Soc  [London],  Bot.,35  {1902),  No.  245,  ]tp.  266-274,  figs. 
9;  ah.<t.  iji.  BoL  f evil >L,  90  {1902),  No.  11,  p.  295).— A  method  is  described  lor  investi- 
gating the  sensitiveness  of  the  root  tip  of  plants  to  the  infiuence  of  gravity,  which 
consists  of  fixing  the  root  tip  by  means  of  a  tube  in  a  horizontal  position  so  that 
the  cotyled()ns  and  hypocotyl  are  free  to  move.  These  organs  are  so  supported  by 
a  counterbalance  that  when  geotropic  curvature  of  the  root  begins,  the  cotyledons 
move,  in  some  cases  traveling  through  as  much  as  a  180°  arc.  The  experiments 
showed  that  there  was  a  strong  tendency  in  the  case  of  the  root  of  the  bean  and 
pea  to  continue  curving  when  the  tip  was  tixed  horizontally  and  the  other  end  of 
the  seedling  was  free  to  move.  The  results  obtained  are  based  on  the  assumption 
that  the  tip  is  the  only  part  of  the  root  which  is  sensitive  to  gravity. 

Root  pressure  in  Begonia,  J.  B.  Dandeno  {Sdenee,  n.  ser.,  16  {1902),  No.  412, 
pp.  833-835). — An  account  is  given  of  experiments  with  a  vigorous  growing  begonia 
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plant  in  which  the  pteni  was  cnt  about  3  in.  above  the  surface  of  the  soil  in  the 
flower  pot,  and  a  glass  tube  firmly  connected  with  it.  Through  this  tube  the  sap 
was  forced  to  a  height  of  9  ft.  10  in.,  the  total  amount  of  sap  passing  through  the 
tut)e  being  105  cc.  As  this  phenomenon  is  usually  accounted  for  by  osmotic  pressure 
of  the  cell  sap,  the  author  believes  that  in  this  case  it  could  be  hardly  due  to  that 
alone,  as  the  sap  in  the  glass  tube  was  of  a  too  dilute  solution.  The  results  obtained 
are  believed  to  be  far  in  excess  of  that  indicated  in  van't  Hoff 's  law. 

The  occurrence  of  calcium  oxalate  crystals  in  seedlings  of  alsike  clover,  J. 
Percival  {Jour.  Linn.  Sac.  [London'],  Bot.,  35  {1902),  No.  245,  pp.  396-402,  fig  if.  G).— 
An  examination  was  made  of  the  seedlings  grown  on  filter  paper  moistened  with  dis- 
tilled water,  and  it  was  found  that  the  crystals  of  calcium  oxalate  appear  along  the 
vascular  bundles  in  the  petioles  of  the  cotyledons  and  are  distributed  evenly  along 
their  length.  With  increasing  age  a  few  crystals  may  be  noticed  along  the  vascular 
bundles  which  run  through  the  cotyledons;  and  as  soon  as  the  primary  leaves  appear, 
crystals  may  be  found  in  them  lying  near  the  vascular  bundles.  In  seedlings  grown 
in  a  very  damp  atmosphere,  the  crystals  diminish  in  number  proportionately. 

On  the  localization  of  daphnine  in  Daphne  laureola,  W.  Rissell  {Rev.  Gm. 
Bot.,  14  {1902),  No.  100,  pp.  420-420) . — The  laurel,  or  laurel  spurge  ( Daphne  laureola), 
is  a  common  undershrub  of  Europe  and  is  reputed  as  being  poisonous  as  well  as  having 
certain  medicinal  characters.  A  study  has'  been  made  of  the  different  parts  of  the 
plant  to  determine  the  localization  of  the  alkaloid  daphnine.  This  substance  was  found 
localized  in  the  epidermis  of  the  older  organs  of  the  plant,  in  the  cortex  and  ligneous 
rays  of  the  stem  and  leaves,  and  in  a  small  quantity  in  the  roots.  It  is  always  accom- 
panied by  oleaginous  deposits,  which  are  quite  characteristic  of  this  plant. 

Report  of  the  botanist,  C.  K.  Bessey  {Nebraska  State  Bd.  Ayr.  lipt.  1901,  pp. 
95-129,  figs.  10). — A  preliminary  account  is  given  of  the  plants  of  Nebraska  which  are 
reputed  to  be  poisonous  or  suspected  of  being  so.  The  plants  are  arranged  according 
to  families,  and  each  species  briefly  discussed,  after  which  a  list  is  given  of  the  j)oison- 
ous  plants  arranged  according  to  their  effect. 

A  catalogue  of  the  grasses  of  Belgium  and  their  fungus  parasites,  II.  Van- 
DERYST  ( Eld.  Agr.  [Bntssels],  IS  { 1902),  No.  6,  pp.  1044-1059) . — A  list  of  grasses  found 
indigenous  and  growing  under  cultivation  is  given,  together  with  an  tMiumeration  of 
their  rust  and  smut  i)arasites. 

Notes  on  plants  received  for  identification  and  their  economic  value,  J.  B. 
Davy  {California  Sta.  Rpt.  1899-1901,  pt.  2,  pp.  345-383). — Notes  are  given  on  a  large 
number  of  plants  which  have  been  received  from  time  to  time  for  identification,  and 
suggestions  offered  relating  to  their  economic  value.  In  addition,  lists  are  given  of 
seeds  and  plants  received  at  the  station,  as  well  as  of  the  exchanges  which  have  been 
carried  on  between  that  and  other  institutions. 

Studies  on  the  reproduction  of  some  of  the  higher  fungi,  A.  pe  Gomont  de 
Lesi'ARRe  {Etude  snr  la  rrproduetion  sexuelle  de  (piehpies  champiguons  .Kuperieurs.  Paris: 
Paul  Klinksieck,  1902,  pp.  XX-\-61,  pis.  3,  figs.  16;  rev.  in  Jour.  Roy.  Micros.  Sac. 
[London'],  1902,  No.  4,  PP-  472,  473).— A  historical  account  is  given  of  the  sexual 
development  and  growth  of  truffles,  the  various  speculations  regarding  the  origin 
and  nature  of  this  organism  being  noted  in  some  detail.  The  question  of  the  i)ar- 
asitism  of  truffles  is  discussed  and  the  author  believes  that  while  truflles  sometimes 
live  as  parasites  on  the  roots  of  trees  they  grow  equally  well  as  saprophytes  in  the 
soil.  He  has  found  that  the  spores  germinate  on  the  leaves  of  irees  such  as  oaks, 
walnuts,  etc.,  and  usually  near  the  central  vein  of  the  leaf.  They  are  transmitted  to 
the  leaves  by  insects  or  by  such  mechanical  agents  as  the  wind.  The  most  favorable 
time  for  germination  is  in  December  when  the  leaves  are  fresh  and  green,  often 
being  still  retained  upon  the  tree.  The  germination  and  sexuality  of  the  spores  are 
described,  and  the  results  of  experiments  with  other  Hymenomycetes  are  given. 
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A  monograph  of  Amanita  and  Lepiota,  L.  Quelet  and  F.  Bataille  [Flore 
monograpJiique  diit  Aituinittn  ct  des  Lrplotes.  Pdris:  Maason  d-  Co.,  190-2,  pp.  88). — 
Analytical  keys  are  given  for  the  species  of  Amanita  and  Lepiota,  with  directions 
for  distingnishing  hetween  the  edil)le  and  poisonous  species,  and  suggestions  for 
treatment  in  case  poisonous  species  are  eaten.  The  general  habits  of  these  mush- 
rooms, their  (pialitics,  and  preparation  for  food  are  described. 

A  simple  respiration  apparatus,  11.  H.  Dixon  {Notes  Bot.  School,  Trinity  Col., 
Dublin,  1902,  No.  5,  pp.  194,  195,  fig.  1). — A  form  of  apparatus  is  described  which 
consists  essentially  of  2  globes  connected  by  a  U-tube,  a  cross  arm  connecting  the 
upper  portion  of  the  tube  for  the  transmission  of  gases.  This  is  adapted  to  use  with 
various  small  objects  in  which  the  evolution  of  carbon  dioxid  is  to  be  shown. 

Biological  laboratory  methods,  P.  H.  Mell  {New  Yorl;:  Tlie  Macmillan  Co.,  1902, 
pp.  XIV^321,  figs.  131) . — The  author  gives  full  and  clear  instructions  concerning  the 
use  of  the  microscope  and  other  instruments,  and  methods  required  in  the  modern 
biological  lal)oratory.  The  present  manuals  are  considered  too  voluminous  for  the 
needs  of  many  institutions  and  not  sutliciently  detailed  for  many  students.  Chapters 
are  devoted  to  tlie  microscope  and  its  accessories,  and  directions  given  for  the  pre- 
paration of  tissues  for  sectioning  and  mounting,  their  staining  and  i)reservation.  The 
apparatus  for  the  preparation  of  photo-micrographs  is  described  and  the  methods 
adopted  for  their  jireparation  are  given  in  considerable  detail.  The  apparatus  and 
methods  for  use  in  bacteriological  studies  are  also  given,  together  with  numerous 
fonmdfe  for  preparations  used  in  microscopic  investigations  and  suggestions  for  the 
arrangement  an<l  equipment  of  laboratories  and  their  furniture. 

Sectioning  ■without  embedding,  H.  H.  Dixon  {Notes  Bot.  School,  Trinit;/  Col., 
Dublin,  1902,  No.  '),  pp.  1S9-193). — The  author  states  that  if  leaves  or  herl)aceous 
stems  be  hardened  in  alcohol  for  a  few  days  or  if  woody  stems  l)e  softened  by  immer- 
sing them  in  a  mixture  of  glycerin  and  alcohol  they  may  be  readily  si'ctioned  with 
a  microtome  if  securely  clamped  between  2  flat  pieces  of  cork  or  pith.  In  this  way 
he  has  been  able  to  prepare  sections  of  sufficient  thinness  to  admit  of  careful  histo- 
logii-al  investigations. 

International  catalogue  of  scientific  literature.  M— Botany  {TntennU.  Cat. 
Sri.  Lit.,  1  {1902),  pt.  1,  jip.  .'?7<s'). — This  catalogue  is  an  outgrowth  of  the  catalogue 
of  stientific  papers  hitherto  published  by  the  Royal  Society  of  London.  The 
branches  of  science  treated  have  been  divided  into  17  groups,  each  of  which  is  to  be 
catalogued  separately.  A  decimal  system  of  classification  has  been  adopted,  and 
both  author  and  subject  indexes  are  given,  about  2,000  jjublications  being  listed  for 
the  year  covered  by  the  catalogue.  An  examination  of  this  catalogue  shows  a 
decided  lack  of  references  to  American  pul)lications,  which  it  is  hoped  will  be  cor- 
rected in  the  second  part,  which  is  promised. 

METEOROLOGY. 

Meteorological  observations,  A.  O.  Leuschner  and  J.  D.  Maddrill  {California 
Sta.  apt.  1899-1901,  pt.  2,  folders  opp.  p.  388) . — This  is  a  synopsis  of  observations  at 
Berkeley  on  atmospheric  pressure,  temperature,  precipitation,  relative  humidity, 
cloudiness,  and  direction  of  the  wind  during  the  2  years  ended  June  30,  1901. 

Meteorological  observations,  J.  E.  Ostrander  and  S.  G.  Bacon  {Mnssaclmsetts 
St(t.  Met.  Bids.  163-16S,  pp.  4  each). — Rununaries  of  observations  on  pressure,  tem- 
perature, humidity,  precipitation,  wind,  sunshine,  cloudiness,  and  casual  phenomena 
dui'ing  July-December,  1902.  The  general  character  of  the  weather  of  each  month 
is  briefiy  discussed,  and  the  December  l)ulletin  gives  a  summary  for  the  year.  The 
principal  data  in  this  summary  are  as  follows: 

Pressured  (inches). — Maximum,  30.75,  December  15;  minimum,  28.86,  February  2, 
February  17;  mean,  29.954.     Air  temperature^  (degrees  F. ). — Maximum,  91,  May  23; 

«  Reduced  to  freezing  and  sea  level.  &  In  ground  shelter. 
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mimmum,  — 15,  December  10;  mean,  47.3;  mean  sensible  (wet  bnlb), 43.1;  maximum 
daily  range,  54,  December  10;  minimum  daily  range,  3,  November  27;  mean  daily 
range,  20.7.  Humidittj. — Mean  dewpoint,  37.7;  mean  relative  humidity,  71.6.  Pre- 
cipUatum. — Total  rainfall  or  melted  snow,  46.99  in.;  number  of  days  on  which  0.01 
in.  or  more  rain  or  melted  snow  fell,  144;  total  snowfall,  57  in.  Weather. — Total 
cloudiness  recorded  by  sun  thermometer,  2,589  hours,  or  58  per  cent;  nurnber  of 
clear  days,  73;  number  of  fair  days,  113;  number  of  cloudy  days,  179.  Bright  sun- 
fthitie. — Number  of  hours  recorded,  1,864,  or  42  per  cent.  Wind. — Prevailing  direc- 
tion, NW. ;  total  movement,  48,438  miles;  maximum  daily  movement,  596  miles, 
March  19;  minimum  daily  movement,  3  miles,  December  7;  mean  daily  movement, 
132.7  miles;  maximum  pressure  per  sijuare  foot,  24  lbs.,.  Fe})ruary  3,  NNW. ;  March 
19,  ENPL  Dates  of  frost. — Last,  May  14;  first,  September  6.  Dates  of  snoie. — Last, 
Ai)ril  2;  first,  October  29. 

Meteorological  observations  in  Nebraska  during  the  year  1901,  (i.  D. 
SwEZEY  {Xebraska  State  Bd.  Ae/r.  Rpt.  1901,  ]>p.  iiOl-238). — The  general  characteristics 
of  the  weather  of  each  month  of  the  year  are  discussed  and  detailed  data  of  obser- 
vations on  temperature,  precipitation,  cloudiness,  and  direction  of  the  wind  at  159 
places  in  Nebraska  are  given  in  tables.  "The  average  atmospheric  pressure  for  the 
State  was  30.02  in.,  which  is  0.04  in.  below  the  normal.  .  .  .  The  mean  animal  tem- 
perature for  the  State  was  50.1°,  which  is  1.7°  above  the  normal.  .  .  .  The  average 
total  precipitation  over  the  State  for  the  year  was  22.76  in.,  which  is  0.46  in.  l)elow- 
the  normal.  .  .  .  The  prevailing  direction  of  the  wind  was  from  tlie  northwest.'; 
The  most  remarkaljle  feature  of  the  weather  of  the  year  was  the  almost  unbroken 
record  of  high  temjierature  during  July,  "100°  being  recorded  at  some  place  in  the 
State  on  ever}'  day  of  the  month,  and  several  stations  reported  100°  or  over  on  20  to 
28  of  the  31  days  of  the  month." 

Meteorology,  C.  AV.  Norris  {Pennsijlrania  Sta.  Rpt.  1001,  pp.  195-207,^97-435).— 
The  observations  here  recorded  are  of  the  same  character  as  those  reported  in  previ- 
ous years  (E.  S.  R.,  13,  p.  720).  Monthly  summaries  of  observations  are  given  in  the 
body  of  the  report  and  the  detailed  record  in  an  appendix.  The  summary  foi-  1900 
is  as  follows: 

Summary  of  iiuieorologicMl  ohservalions,  I'.iOO. 


Growing'  .'ieason 
(Apr.-Sept.). 


Barometer  (inches): 

Men  n 

Highest 

Lowest 

Temperature  (°F.): 

Mean 

Highest 

Lowest 

Mean  daily  ninse 

Greatest  daily  ranife 

Least  daily  rauKc 

Mean  daily  relative  humidity  ( i)er  cent) 

Rainfall  (inches): 

Total 

(ireatest  monthly 

<lrcatest  daily 

NuiiiIk  T  oi  days  on  \vhich  0.01  in.  or  more  of  rain  fell 

Mean  iiercentage  of  cloudiness 

Number  of  days  on  which  cloudiness  averaged  so  ]>er  cent 
more. 

Average  hours  of  sunshine  per  day 

Maxinnuii  velocity  of  wind  per  hour  (miles) 

Last  frost  in  spring 

First  fn ist  in  fall 


30.044 

30.6:«  (Feb.  27). 
29. 220  ( Feb.  22 ) . 


50.4 

96  (July  17)... 
-3  (Feb.  2.^).. 

18.2 

37  (MavC-27y. 

2  (Dec.  6) 

79.2 


31.7.') 

4.1  (Nov.) 

1.80 

128 

44.  8 

92 


3.5  (Dec.  13) 


G.').  8. 

96  (.Tv]lvl7). 

22  (Apr.  11). 

21.7. 

37  (May  6,27). 

7.5.4. 

13. 71. 

1.11  (May  19). 

58. 

36. 

28. 

8  h.  .5  m. 

May  10. 
Sept.  19. 


Meteorological  observations  made  at  the  meteorological  observatory  of 
the  Technical  Institute  of  Verona  during  1901,  G.  Frac.\stako  [Atti  e  Mem. 
Accad.  Agr.,  Sci.,  Let.,  ArtI  e  Cum.    Veruna,  4.  ser.,  2    {1901-2),  pp.  293-341)- — A 
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defeuU'(l  tabular  record  of  daily  ol nervations  on  atmospheric  pressure,  temperature, 
preci2)itati()n,  humidity,  cloudiness,  direction  and  velocity  of  the  wind,  and  casual 
phenomena. 

Rainfall  at  the  Manurial  and  Variety  Experiment  Stations,  Barbados, 
from  Dacember,  1900,  to  April,  1902  [lljd.  Agr.  Worl;  Imp.  Dcpt.  gr.  West 
Indies,  1900-1902,  pp.  4,  121,  122). — The  monthly  rainfall  at  14  different  places  in 
Barbados  is  reported. 

Composition  of  Barbados  rainfall  {Rpt.  Agr.  Worl:,  Imp.  Dc]>t.  Agr.  West  Indies, 
1900-1902,  p.  2). — The  total  amount  of  rainfall  and  its  content  of  chlorin  and  of 
nitrogen  in  different  forms  are  reported  for  eacli  month  from  December,  1900,  to  May, 
1902,  inclusive. 

WATER     SOILS. 

A  laboratory  study  of  the  percolation  of  water  through  soil,  A.  \.  Btiiben- 
KAUfU  [CaHfornia  SUi.  Rpt.  1S99-1901,  pt.  '..',  pjt.  153-172,  Jigs.  7). — The  percolation 
experiments  reported  "were  cijnducted  in  the  usual  way,  i.  e.,  in  glass  cylinders  tilled 
with  the  soils  (air-dried)  under  investigation,  the  rate  of  flow  being  easily  obtained  by 
measuring  the  progressive  wetting  of  the  soil."  In  these  experiments  tests  were 
made  of  the  influences  on  jjercolation  of  the  diameter  of  the  tubes  (5,  2g,  |,  and  ,;^  in. ) ; 
wetting  the  soil  and  drying  it  at  100°  C.  and  allowing  to  dry  normally;  repeated  wet- 
ting and  drying;  the  use  of  a  vent-tube  or  a  cloth  bottom  to  the  cylinders;  different 
methods  of  filling  the  cylinders;  and  tamping  or  keeping  the  surface  loose. 

The  results  show  that  the  rate  of  flow  is  not  materially  affected  by  the  diameter  of 
the  cylinders,  but  it  is  difficult  to  secure  uniform  results  with  cylinders  of  small 
diameters.  Drying  at  100°  C,  repeated  wetting  and  drying  either  at  100°  V.  or  nor- 
mally, and  tamping  the  surface  retarded  percolation.  As  a  result  of  these  observa- 
tions the  author  recommends  cylinders  of  l\  in.  diameter  and  40  in.  long.  The 
following  arrangement  was  found  satisfatory:  "The  bottom  of  the  cylinder  waB 
sunk  to  the  depth  of  one-quarter  inch  into  a  thick  (2  in.)  block  of  wood,  by  first 
boring  out  a  hole  of  the  same  diameter  as  the  outside  of  the  cylinder.  In  the  Itottom 
of  this  hole  a  smaller  one  corresponding  to  the  inside  diameter  of  the  cylinder 
was  bored  to  a  depth  of  1  in.  This  smaller  hole  thus  formed  a  cavity  beneath  the 
cylinder,  from  which  an  outlet  tube  was  provided.  The  cavity  in  the  block  was  well 
paraffined  and  waxed  to  make  it  water-tight,  and  filled  with  coarse  fragmentsof  granite, 
over  which  was  pasted  a  jierforate*!  disk  of  filter  paper.  The  cylinder  [provided  with 
a  cloth  bottom]  was  filled  to  the  proper  mark  and  secured  on  top  so  as  to  allow  it  to 
be  inverted.  The  cloth  bottom  was  remove<l,  and  the  block  of  wood  put  in  jdace — 
also  inverted.  Then  by  simply  turning  the  whole  arrangement  upright,  the  column 
of  soil  rested  on  the  layer  of  granite  fragments,  unexposed  to  light  and  with  a 
minimum  exposure  to  air. 

"The  outlet  tube  led  into  a  weighed  fiask,  provided  with  a  vent-tube  drawn  to  a 
fine  opening  to  avoid  evaporation  while  allowing  the  air  to  escape.  The  water  was 
maintained  automatically  at  a  depth  of  one-half  inch  on  top  of  the  soil  by  means  of  a 
Mariotte  arrangement;  thus  evaporation  was  avoided,  and  entrance  of  air  at  the  top 
end  of  the  <  ylinder  permitted  as  in  receiving  flasks.  .   .   . 

"The  old  method  of  filling  in  the  soil  piecemeal  was  discarded  as  likely  to  lead  to 
nonuniform  conditions  in  the  cylinders.  Instead,  the  entire  rj^iantity  of  soil  was 
weighed  out  and  placed  on  a  sheet  of  stiff  paper  a  trifle  longer  than  the  cylinder. 
There  it  was  thoroughly  mixed  and  spread  out  in  a  long,  narrow  strip.  The  paper 
was  rolled  up  around  this  strip  of  soil,  forming  a  cylinder  small  enough  to  fit  into 
the  glass  tube.  By  pushing  the  paper  roll  of  soil  al^  far  as  possible  into  the  cylinder 
lying  liorizontally,  and  then  quickly  turning  the  whole  into  a  vertical  position,  the 
soil  was  dropped  in  the  cylinder  in  one  mass.  The  paper  was  then  carefully  and 
slowly  drawn  out,  the  cylinder  being  tapped  gently  all  the  while.     In  this  way  the 


640  EXPEEIMENT    STATION    RECORD. 

soil  was  easily  and  uniformly  brought  down  to  the  mark,  and  all  the  old  trouble 
with  the  uneven  distribution  f)f  the  soil  particles,  when  poured  into  the  cylinders, 
was  avoided. 

"The  standard  of  compactness  for  each  class  of  soils  was  obtained  l)y  weighinj^  the 
quantity  which  could  be  conveniently  settled  or  compacted  into  100  cc.  of  space  by 
tapping  the  sides  and  bottom  of  the  cylinder — not  by  tamping  the  soil  itself.  The 
weight  of  the  soil  thus  obtained  was  adopted  as  the  weight  per  unit  of  volume 
throughout  the  experiments  with  that  soil." 

The  results  of  determinations  by  this  means  of  the  rate  of  flow  through  a  number 
of  different  kinds  of  soil  (black  adobe,  loam,  and  sandy  soil),  the  materials  dissolved 
by  the  percolating  waters,  and  the  effect  of  alkali  on  percolation  are  reported  in  detail 
in  tables  and  illustrated  in  diagrams.  "The  sandy  soil,  which  it  was  confidently 
expected  would  show  the  fastest  rate  of  flow,  was  very  much  the  slowest  of  the 
three  almost  from  the  start,  being  62  hours  behind  the  loam  and  45  hours  behind 
the  black  adol)e  at  the  40-in.  mark."  This  is  attributed  to  the  fact  that  the  sandy 
soil  had  been  proportionate!)'  more  compacted  than  the  others  and  had  a  lower  per- 
centage of  interspace.  It  was  found  that  a  very  small  difference  in  the  percentage 
of  interspace  caused  enormous  differences  in  rate  of  percolation,  emphasizing  "the 
extreme  liability  of  laboratory  experiments  of  this  kind  to  variable  results,  unless 
a  full  knowledge  and  control  of  ail  conditions  are  obtained  before  comparisons  and 
deductions  are  made."  The  amounts  of  soluble  matter  removed  by  the  percolating 
water  were  large,  especially  in  the  first  percolates,  but  data  so  obtained  are  not  con- 
sidered a  safe  basis  for  estimates  of  what  occurs  in  nature.  The  results  of  the 
studies  of  the  influence  of  alkali  on  percolation  were  not  considered  conclusive. 

The  motions  of  underground  waters,  C.  S.  Slichter  (  Wafer  Suj^^^ly  and  Irrig. 
Papers,  U.  S.  Geol.  Survey,  No.67,]>j).  106,ph.S,  fajn.SO). — A  preliminary  discussion  by 
the  same  author  of  experimental  and  theoretical  considerations  relating  to  the  move- 
ments of  underground  water  has  already  been  noted  (E.  S.  E,.,  11,  p.  519).  "The 
present  paper  treats  of  the  simpler  and  more  general  topics  connected  with  the 
movements  of  water  underground,  being  intended  to  answer  the  more  elementary 
questions  which  arise  in  a  consideration  of  the  subject.  Examples  are  given  of  the 
various  areas  in  which  water  occurs  underground,  the  origin  and  extent  of  the 
waters  are  discussed,  and  methods  of  bringing  them  to  the  surface  and  making  them 
available  are  touched  upon.  To  determine  the  rate  of  movement  of  the  underflow 
the  author  made  a  series  of  observations  along  the  dry  bed  of  the  Arkansas  River, 
western  Kansas,  by  the  following  means:  A  double  row  of  Ij-in.  drive  wells  was 
sunk  across  the  channel  of  the  river.  The  upstream  wells  were  then  charged  with 
a  strong  electrolyte,  which  dissolved  and  passed  downstream  with  the  moving 
water.  Ammonium  chlorid  was  found  most  satisfactory  for  this  purjiose.  The  pas- 
sage of  the  electrolyte  toward  the  lower  well  was  shown  l)y  the  gradual  movement  of 
the  needle  of  an  ammeter,  and  the  final  arrival  at  the  well  was  shown  by  a  sudden 
and  strong  deflection  of  the  needle. 

Not  only  are  the  surface  zone  of  flow  and  the  flow  through  underground  channels, 
sand,  gravel,  etc.,  discussed  in  this  paper,  but  also  the  deep  zones  of  flow  and  the  flow 
through  rocks  of  various  kinds,  as  well  as  common  open  wells  and  artesian  and  deep 
wells. 

Field  operations  of  the  Bureau  of  Soils,  1901  (third  report),  M.  Whitney 
ET  AL.  (  [7.  S.  Dept.  Agr.,  Field  Operations  of  the  Bureau  of  Soih,  1901,  pp.  647,  pis. 
96,  figs.  25,  maps  31). — This  report  gives  a  general  review  of  the  work  of  the  Bureau 
during  1901  by  the  chief  of  the  Bureau,  together  with  the  following  papers  by  assist- 
ants in  charge  of  field  parties:  Soil  Survey  of  the  Westfield  Area,  New  York,  by 
R.  T.  A.  Burke  and  H.  W.  Marean,  Soil  Survey  of  Allegan  County,  Mich.,  by  E.  O. 
Fippin  and  T.  D.  Rice;  Soil  Survey  of  the  Salem  Area,  New  Jersey,  by  J.  A.  Bon- 
steel  and  F.  W.  Taylor;  Soil  Survey  ot  the  Lebanon  Area,  Pennsylvania,  by  W.  G. 
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Smith  and  F.  Bennett,  jr.;  Soil  Survey  of  Prince  George  County,  Md.,  by  J.  A.  Bon- 
steel  et  al.;  Soil  Survey  of  Harford  County,  Md.,  by  W.  G.  Smith  and  J.  O.  Martin; 
Soil  Survey  of  the  Bedford  Area,  Virginia,  by  C.  N.  Mooney,  F.  O.  Martin,  and  T.  A. 
Caine;  Soil  Survey  of  the  Prince  Edward  Area,  Virginia,  by  C.  N.  Mooney  and  T.  A. 
Caine;  Soil  Survey  of  the  Statesville  Area,  North  Carolina,  by  C.  W.  Dorsey  et  al.; 
Soil  Survey  of  Alamance  County,  N.  C,  by  G.  N.  Coffey  and  W.  E.  Hearn;  Soil  Sur- 
vey of  the  Cary  Area,  North  Carolina,  by  G.  N.  Coffey  and  W.  E.  Hearn;  Soil  Sur- 
vey of  Cobb  County,  Ga.,  by  E.  T.  A.  Burke  and  H.  W.  Marean;  Soil  Survey  of 
the  Covington  Area,  Georgia,  by  H.  W.  Marean;  Soil  Survey  of  Montgomery  County, 
Tenn.,  by  J.  E.  Lapham  and  M.  F.  IVIiller;  Soil  Survey  of  the  Yazoo  Area,  Missis- 
sippi, by  J.  A.  Bonsteel  et  al. ;  Soil  Survey  of  the  Yakima  Area,  Washington,  by  C.  A. 
Jensen  and  B.  A.  Olhausen;  Soil  Survey  of  the  Boise  Area,  Idaho,  by  C.  A.  Jensen 
and  B.  A.'  Olhausen;  Soil  Survey  of  the  Hanford  Area,  California,  by  M.  H.  Lapham 
and  W.  H.  Heileman;  Soil  Survey  of  the  Lower  Salinas  Valley,  California,  l)y  M.  H. 
Lapham  and  W.  H.  Heileman;  Soil  Survey  of  the  Ventura  Area,  California,  by  J.  G. 
Holmes  and  L.  Mesmer;  Soil  Survey  of  the  San  Gabriel  Area,  California,  by  J.  G. 
Holmes  and  L.  IMesmer;  Soil  Survey  Around  Imjjerial,  Cal.,  by  T.  H.  Means  and 
J.  G.  Holmes;  Soil  Survey  of  the  Willis  Area,  Texas,  by  J.  O.  Martin;  and  Soil  Sur- 
vey of  the  Lake  Charles  Area,  Louisiana,  by  W.  H.  Heileman  and  L.  Mesmer. 

The  report  of  the  chief  of  the  Bureau  deals  with  the  organization  of  the  Division 
of  Soils  as  a  Bureau  with  largely  increased  appropriations  and  facilities  for  work;  the 
progress,  cost,  and  purpose  of  the  soil  survey;  and  results  of  the  survey,  including  a 
discussion  of  the  relation  of  crops  to  the  type  soils  examined.  During  the  field  season 
of  1901,  6,557,320  acres,  or  10,246  square  miles  in  15  States,  were  surveyed  and  mapped 
on  a  scale  of  1  in.  to  the  mile  as  against  3,600,314  acres,  or  about  5,626  square  miles, 
during  the  seasons  of  1899  and  1900  (E.  S.  R.,  13,  p.  924).  The  average  cost  of  the 
survey  in  1901  was  $2.04  per  square  mile.  The  purpose  of  the  soil  survey  is  stated 
to  be  "to  provide  an  accurate  basis  for  the  adaptation  of  soils  to  croi)s,"  and  the 
attempt  is  made  in  this  report,  on  the  basis  of  the  results  of  the  survey  of  the  10, 157,634 
acres  examined  to  date,  to  trace  the  relation  between  the  different  types  of  soil  to 
various  crops.  The  following  table  gives  the  different  classes  and  types  of  soils 
which  have  been  surveyed  and  a  partial  statement  of  their  crop  adaptations: 

The  classes  and  types  of  soils  surveyed  and  their  crop  adaptations. 


Kind  of  soil 


Num- 
ber of 
types. 


Total  area. 


Propor- 
tion of 
total 
area. 


Produc- 
tive 
area. 


Crops  and  systems  of  farming  adapted 
to  the  soils. 


Stony  loum 

Gravel 

Gravelly  loam 

Dune  .sand  and  sand 

hill. 
Sand 

Fine  sand 

Sandy  loam 


Acres. 
385, 660 


209,000 
285, 476 


40,450 
1,454,846 


93,500 
2, 118, 593 


Per  cent. 
3.80 


2.10 
2.80 


.90 
20. 90 


Per  cent. 
43 


100 
93 


Wheat  (30 per  cent),  dairying  (20 per 
cen  t ),  tobacco  ( 14  percent ),  peaches 
(9  per  cent). 

Grapes  and  probably  other  fruits. 

Wheat  (47  per  cent),  corn  (39  per 
cent),  tobacco  (14  per  cent),  citrus 
fruits  (7  percent),  grapes  (3  per 
cent). 


Early  truck  crops  (42  per  cent), 
peaches  (24  per  cent)  tobacco  (16 
percent),  cotton  (7  percent) ,  sugar- 
beets  (5  per  cent),  grapes  (3  per 
cent),  citrus  fruits  (2  per  cent), 
alfalfa  (1  per  cent) 

Peaches  (55  per  cent),  truck  crops 
(27  per  cent)  sugar  beets  (18  per 
cent),  alialfa  (18  per  cent). 

Alfalfa  (23  per  cent),  wheat  (20  per 
cent),  tobacco  (is  |nr  cent),  corn 
(16  per  cent) .  cdttnii  (16  i)er  cent), 
peaches  (I-' per  cent),  t,'rapes  (9  per 
cent),  citrus  Iruits  (8  per  cent), 
dairying  (8  per  cent),  Lima  beans 
(2  per  cent),  sugar  beets  (2  per 
cent),  truck  crops  (1  per  cent). 
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Till'  (-/(tsscx  mill  ii/jtiii  nf  Kiiil.s  xnrvi'iji'd  iiiul  Ihrir  rrap  ailapliitidii: — ( "(lutiiint'il. 


Kind  of  soil. 

Num- 
ber of 

Total  urea. 

Propor- 
tion of 
total 

Produc- 
tive 

Crops  and  systems  of  farming  adapted 
to  the  soil.s. 

types. 

area. 

area. 

Acres. 

Per  rent. 

Per  cevt. 

Fiiu:  SMiidy  lo;im 

'.) 

549, 260 

5.40 

yy 

Cotton  (52  per  cent),  alfalfa  (29  per 
cent),  early  tru(_'k  itojis  (19  per 
cent),  rice  (10  per  cent),  tobacco 
(7  per  cent),  wheat  (5  per  cent), 
grapes  (5  per  cent),  peaches  (2  per 
cent). 

Lojiiu 

'**.) 

1.111,  Slid 

11 

93 

Wheat  (74  per  cent),   corn  (41  per 

cent),  tobacco  (21  per  cent),  dairy- 

1 

ing   (1()  i)er  cent),  alfalfa  (15  per 

1 

cent), api>lcs(()]iercent), rice  (5per 

j 

cent),  peaches  (2  per  cent),  cotton 

j 

(2  per  cent) ,  sugarbeets  ( 1  percent) . 

Sli.-ilr  loam 1 

■J-Jli,  4(11 

2.  20 

100 

Wheat  (89  per  cent),  grapes  (8  per 

cent),  corn  (1  per  cent). 

Silt  loam '             '.1 

750,  (iO'J 

7.40 

59 

Tobacco  (46  per  cent),  wheat  (38  per 

cent),  cotton  (Ifijjer  cent),  alfalfa 

(7  per  cent),  barley  (4  i)er  cent), 

sdgar    beets    (3    per    cent),   Lima 

beans  (1  percent). 

Clay  loam 1-' 

500,473 

5 

(;9 

Wheat  (69  per  cent),  tobacco  (56  per 
cent),  corn  (4  percent),  rice  (7 per 

cent). 

Clay. IS 

] , 55S,  590 

15.30 

7i) 

Wheat  (44  per  cent),  cotton  (28  per 
cent),  dairying  (8  per  cent),  apples 
(3  per  cent),  tobacco  (2  per  cent), 
sugar  beets  (1  per  cent),  grapes  (1 

per  cent). 

Adobf 

t) 

158,I),S8 

].(iO 

Wheat  (87  per  cent),  sugar  beets  (19 
per  cent\  citrus  fruits  (19  per  cent), 

barley  (i2  per  cent),  alfalfa  (9  per 

cent). 

M(_'ado\v 

■1 

438,  758 

4.30 

Portions  liable  to  overflow,  but  when 
protected  generally  adapted  to 
grasses  and  corn. 

Muck  ami  swiiinp 6 

2fi5, 037 

■2.  (iO 

13 

Peppermint  (13  per  cent),  celery  (1 

percent). 

"It  is  interesting  to  note  that  i)cacheH  are  adapted  to  H  i)er  cent  of  tlie  stony  loam, 
24j)er  cent  of  the  sand,  55  per  cent  of  the  fine  sand,  12  ]>cr  cent  of  the  sandy  loam, 
2  per  cent  of  the  fine  sandy  loam,  and  2  per  cent  of  the  loam,  and  are  not  reported 
as  an  inijjortant  crop  on  any  of  the  other  classes  of  soil.  Wheat  is  reported  as  an 
important  crop  on  34  per  cent  of  the  stony  loam,  47  per  cent  of  the  gravelly  loam,  20 
per  cent  of  the  sandy  hjam,  5  per  cent  of  the  fine  sandy  loam,  74  i>er  cent  of  the 
loam,  89  per  cent  of  the  shale  loam,  38  per  cent  of  the  silt  loan,  69  per  cent  of  the 
clay  loam,  44  per  cent  of  clay,  and  87  per  cent  of  the  adobe.  This  confirms  the  gen- 
eral impression  that  jteaches  are  adapted  to  loose,  open  soils  of  a  sandy  natnre,  and 
to  some  stony  loams,  while  wheat  is  l)est  adapted  to  a  loam  soil  and  not  so  well  to 
heavy  clay  soils.  .  .  . 

'.'It  will  be  noticed  that  tobacco  is  reported  as  an  imi>ortant  crop  on  a  wide  range 
of  soils.  The  reason  for  this  may  be  tonnd  in  the  fact  that  different  classes  of  tobacco 
reqnire  very  different  soils.  The  light,  sandy  soils  are  nsed  in  Connecticut  for  the 
wrajjper-leaf  tobacco  for  domestic  cigars,  and  in  ^^irginia  and  North  Carolina  for  the 
bright  yellow  tol)acco.  Wrapper  leaf  is  also  grown  with  consideral)le  success  in  the 
Connecticut  Valley  on  one  of  the  stony  loam  soils.  In  Oliio  a  filler  to])acco  for 
domestic  cigars  is  grown  sut-cessfuily  on  a  gravelly  loam,  and  in  Tennessee  another 
type  of  gravelly  loam  jirodiices  an  export  type  of  tobacco.  So  far  as  the  survey  has 
extended,  toliacco  is  not  grown  on  any  of  the  types  of  fine  sand.  It  is  found, 
however,  on  the  sandy  loams,  which  in  Maryland  produce  a  smoking  tobacco,  in 
Virginia  a  manufacturing  tobacco,  in  Connecticut  a  cigar-wrapper  leaf,  and  in  Penn- 
sylvania a  cigar  filler.  One  of  the  types  of  fine  sandy  loam  produces  a  cigar  wrapper 
in  Connecticut,  and  a  similar  type  m  North  Carolina  jiroduces  a  bright  yellow  tobacco. 
The  types  of  loam,  silt  loam,  clay  loam,  and  clay  also  produce  a  num])er  of  types 
of  tobacco,  according  to  the  character  of  the  soil  and  the  climatic  conditions.  .  .  . 


WATER SOILS. 


643 


"It  is  not  to  be  supposed  that  the  crops  given  above  are  tlie  only  ones  grown  upon 
the  several  soils;  still  less  that  they  are  the  only  crops  adapted  to  such  soils. 

"Where  corn  is  given  as  an  important  crop  it  may  well  be  that  wheat  and  cotton 
can  also  be  produced.  The  classification  of  crops  is  given  more  to  show  the  relative 
agricultural  strength  of  the  land  than  as  an  indication  of  the  actual  acreage  of  each 
crop.  It  should  he  observed  also  that  climate  influences  in  a  very  marked  degree 
the  cn^)  value  of  lands,  and  a  soil  having  the  same  texture  may  l)e  adapted  to  cotton 
in  the  South,  to  wheat  in  the  North,  and  to  alfalfa  or  sugar  beets  iu  the  far  West.  It 
is  iKjt  to  be  assumed,  either,  that  the  percentages  given  will  be  maintained  upon  the 
extension  of  the  soil  survey  into  other  areas." 

Soil  analyses,  W.  Freak  and  C.  P.  Beistle  {Pcnnsylvanln  Sta.  lijit.  J 901,  jiji.  137-  ' 
17^). — Analyses  of  2  samples  of  Cuban  tobacco  soils  (surface  and  subsoil,  manured 
and  unmanured)  from  the  vicinity  of  Havana,  and  one  of  a  mica  schist  soil  from 
Delaware  County,  Pa.,  are  reported  and  discussed  in  detail. 

The  Cuban  soils  are  of  a  deep  red  color  and  were  derived  from  chalk  or  limestone 
formations  of  a  recent  geologic  period.  Their  specific  gravity  was  somewhat  above 
the  normal  for  clays,  and  was  much  less  in  the  manured  than  in  the  unmanured 
soil.  The  mechanical  analyses  indicate  that  they  should  be  classed  as  sandy  loams, 
altliough  treatment  with  a  deflocculating  agent  like  4  per  cent  ammonia  resulted  in 
a  complete  breaking  down  of  the  "sandy"  aggregate  into  the  finest  clay,  the  sandy 
or  loamy  condition  being  due  apparently  to  the  flocculating  action  of  the  lime  and 
magnesia  i^resent.  The  results  of  the  chemical  analyses  are  given  in  the  following 
table: 

Chemical  composition  of  Cuban  soils  (water-free). 


San  Antonio. 

Zorilla. 

Coustituents. 

Unmanured. 

Manured. 

Unmanured.          Manured. 

Sur- 
face. 

Sub- 
soil. 

Sur- 
face. 

Sub- 
soil. 

Sur- 
face. 

Sub- 
soil. 

Sur- 
face. 

Sub- 
soil. 

Material  not  decomposed  by  hydro- 
clilnric  acid 

Silica  .sdlublcin  sodium  carbonate.. 

Material  dissolved  in  23  per  cent 
hydrocliloric  acid: 
Potash 

Per  ct. 

7. 420 
27. 080 

.190 

.140 

.  270 

190 

.118 

16.030 

27. 860 

.555 

.035 

.555 

Trace. 

18.912 

Per  ct 

15.910 
19. 820 

,110 

.  135 

.370 

.140 

.086 

15.750 

29. 350 

.470 

.  005 

.315 

Trace. 

16. 808 

Pa-  ct. 

7. 150 
27. 110 

.165 

,130 

1.390 

.  290 

.1.^0 

15. 680 

27. 105 

.540 

.120 

1.105 

Trace. 

19. 420 

Per  ct. 

12.260 
21.610 

.110 

.  120 

.620 

.140 

.139 

15. 970 

29.960 

.520 

.105 

.385 

Sl.Tr. 

18.  530 

Per  ct. 

15. 930 
17. 450 

.165 

.  220 

.350 

.210 

.070 

17, 150 

28. 255 

.475 

.060 

.275 

Trace. 

19. 566 

Per  ct. 

13. 050 
19. 690 

.155 

.210 

.370 

.130 

.081 

17. 490 

29. 270 

.440 

.030 

.305 

None. 

18. 930 

Per  ct. 

10. 700 
16. 030 

.275 

.  255 

2.090 

.300 

.128 

15.610 

24. 695 

.  625 

.  055 

1.755 

Trace. 

21.515 

Per  ct. 

13.  250 
20. 270 

.185 

•  •35 

.731 

.140 

.107 

16. 680 

28. 255 

.425 

.040 

.430 

None. 

Loss  on  ignition  (corrected  for 
carbonic  acid  expelled ) 

19.393 

99. 955 

99. 329 

100. 1.55 

100. 369 

100. 176 

100. 151 

100.  713 

100,  140 

Potasli  soluble  in  citric  acid  (1  per 
cent) 

I'h()si)liorie  acid  .soluble  in  citric 

.  0098 

.0087 

.  2550 

2.5020 

4.  3130 

.  0104 

.  0065 

1450 

1.3490 

2. 3200 

.0040 

0286 

.2900 

3. 1090 

5.  3600 

.0076 

.0114 

2100 

•2. 0010 

3, 4500 

.0125 

.0060 

2300 

2. 8020 

4  8310 

.0094 

.0055 

.  1650 

2.0910 

3. 6050 

,  1036 

.0805 

.3700 

4  3510 

7  5000 

.0650 
.  0095 

.  1950 

2  4610 

Organic   matter  in  soils  (organic 
carbon  x  1.724) 

4.2260 

"A  general  summary  of  the  characteristic  qualities  of  the  [virgin]  Cuban  soils  is 
briefly  as  follows:  These  lands  are  deeper  than  most  American  soils  devoted  to  cigar 
tobacco;  they  are  nearly  as  porous  as  the  Connecticut  sandy  soils,  but  becau.se  of  their 
high  content  of  humus  and  oxids  of  iron  and  aluminum,  should  show  a  much  greater 
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capacity  for  absorbing  atmosiiheric  moisture;  they  are  rich  in  nitrogen  and  phos- 
phoric acid  and  moderately  supplied  with  potash,  but  because  of  the  large  proportion 
which  the  iron  oxidsand  alumina  liear  to  the  lime,  the  phosphoric  acid  must  T)e  very 
little  available,  and  the  conditions  are  made  unfavorable  for  the  renewal  of  the  supply 
of  available  potash  and  nitrates  as  they  are  exhausted  from  the  soil.  With  judicious 
calcareous  manuring,  followed  later  by  applications  of  potash  and  perhaps  of  a  little 
soluble  phosphate,  these  lands  should  show  great  endurance  under  intelligent 
cultivation.  .   .  . 

"In  the  manured  lands  of  each  estate  the  quantities  of  citric-soluble  i)otash  and 
phosphoric  aidd  are  both  very  much  greater  than  in  those  unmanured.  Especially  is 
the  higher  amount  of  lime  notal^Ie,  and  its  j^resence  as  carbonate." 

The  examination  of  the  mica  schist  soil  showeil  it  to  T)e  a  ferruginous  clay  contain- 
ing a  fair  supply  of  fertilizing  constituents,  but  apparently  in  need  of  active  lime. 

Some  Cuban  soils  of  chemical  interest,  W.  Frear  and  C.  P.  Beistle  {Jour. 
Amer.  Chem.  Soc,  25  {1903),  No.  1,  pp.  5-J6). — An  abridged  account  (dealing  only 
with  virgin  soils)  of  the  studies  more  fully  reported  in  the  preceding  article. 

First  report  on  a  chemical  and.  physical  study  of  the  soils  of  Kent  and  Sur- 
rey, A.  D.  Hall  and  F.  J.  Flymen  {Smithea.stcni.  Agr.  ('ol.,  Wi/e,  Ept.  to  Tech.  Ed. 
Com.  of  Kent  and  Surrey,  1902,  pp.  69,  map  1). — This  is  a  first  report  on  a  systematic 
survey  of  the  soils  of  these  2  counties,  the  object  of  which  is  to  fix  the  types  of  soil, 
trace  their  boundaries,  and  ascertain  their  normal  variations.  The  soils  are  classified 
and  mapped  according  to  their  geological  origin.  About  80  samples  of  soil  and  sub- 
soil were  examined  wholly  or  in  part  as  regards  physical  characteristics  and  chemical 
composition  and  the  results  are  reported,  with  descriptions  of  methods  employed  and 
suggestions  as  to  the  fertilizer  re(iuirements  and  methods  of  treatment  and  cropping 
of  the  various  type  soils. 

The  methods  of  chemical  analysis  used  are  essentially  those  noted  elsewhere  (E. 
S.  R.,  13,  p.  914).  The  type  soils  reported  on  are  those  of  the  London  clay,  chalk, 
and  gault  clay. 

Results  of  investigations  of  Turkestan  soils,  P.  KossovicH  et  al.  {Rpt.  Agr. 
Client.  Lah.  Dept.  Agr.,  ml.  .7;  rer.  In.  ZJinr.  Opailii.  Agron.  [Jour.  Expi.  TMndjo.l,  3 
{1902),  No,  1,  p.  57). — The  report  gives  the  results  of  a  c-omplete  analysis  of  the  10 
per  cent  hydrochloric  acid  extract  of  23  samj^les,  mechanical  analyses  of  10  samples, 
and  determinations  of  the  principal  constituents  and  an  examination  of  a  water 
extract  (alkali  salts)  of  74  soils  and  subsoils.  Experiments  on  the  soils  with  wheat, 
oats,  peas,  and  pines  showed  that  their  cultural  value  depends  largely  on  their  alkali 
content  and  that  of  the  plants  tested  the  Turkestan  wheat  was  most  resistant  to  alkali 
while  the  pine  was  least  resistant. — p.  fireman. 

Contributions  to  the  knowledge  of  the  soils  and  the  vegetation  of  Western 
Siberia,  A.  Gordyagin  {Kazan,  1901;  rev.  la  Zhur.  Opidln.  Agron.  [.four.  Expt. 
Landw.'],  3  {1902),  No.  1,  pp.  87-90). — The  western  part  of  the  basin  of  the  Irtish 
River  is  divided  by  the  author  into  the  following  5  zones  from  north  to  south: 
(1)  The  podzol  covered  with  firs  and  pines,  (2)  wooded  chernozem  with  birch  for- 
ests, (3)  steppe  chernozem,  (4)  the  zone  of  chestnut  soils  with  little  forest  growth, 
and  (5)  desert  steppes  with  light  colored  soils,  AtripJex  canum  being  the  typical 

plant. p.   FIREMAN. 

Mechanical  and  chemical  examination  of  soils,  R.  H.  Loughridge  {California 
Sta.  Rpt.  1899^1901,  pt.  2,  pp.  172-189,  figs.  4). — Mechanical  and  chemical  analyses  of 
4  samples  of  soils,  with  discussions  of  the  soil  characteristics  of  the  regions  from 
which  the  samples  were  obtained,  viz,  Potter  Valley,  Arroyo  Grande  Valley,  and 
San  Gorgonio  Pass.  There  is  appended  a  list  of  soils  received  by  the  station  for 
examination,  and  of  minerals,  rocks,  etc.,  sent  for  identification. 

Alkali  reclamation  at  Tulare  Substation,  C.  H.  Shinn  {California  Sta.  Rpt. 
1899-1901,  pt.  2,  pp.  204-214,  figx,  7).— The  progress  of  this  work,  begun  in  1889  (E. 
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S.  R.,  10,  p.  235),  is  illuHtratt'd  in  a  series  of  charts  Avliicli  are  briefly  explained. 
These  show  "  the  gradual  amehoration  of  the  worst  spots  by  ciiUivation  and  the  use 
of  gypsum,"  also  tlie  rise  of  alkali  after  several  wet  seasons  or  as  a  result  of  irrigation 
on  surrounding  farms.  Gypsum  lias  ])een  used  at  the  rate  of  about  7.7  tons  per  acre 
annually  on  these  soils  for  1.')  years.  "In  the  four  years  since  1897  the  vineyard  of 
6  acres  has  received  34,000  IIjs.  of  gypsum,  or  17  tons,  which  is  equal  to  4^  tons  per 
year.  This  is  a  profitable  use  of  gypsum,  as  the  crops  have  been  large  and  the  vines 
have  been  kept  healthy,  for  which  an  annual  (>xpenditure  of  less  than  $4  per  acre  is 
little  to  pay." 

Alkali  and  alkali  land,  R.  H.  Locghkidgk  {(Jalifornui  Sin.  Rpt.  18UU-1001,  pt.  2, 
2>p.  190-204). — Analyses  of  water  from  sulphur  and  hot  springs  of  the  Elsinore  Val- 
ley; determinations  of  alkali  at  different  depths  in  lands  bordering  Elsinore  Lake, 
and  at  Tulare  and  Southern  California  substations;  and  results  of  examinations  with 
refereni'e  to  alkali  in  miscellaneous  samples  of  soil  from  various  localities  in  the  State 
are  reported,  with  brief  discussions  of  the  results. 

Irrigation,  cultivation,  and  hardpan,  E.  W.  Hiloard  {California  ,Sla.  Rpl. 
1899-1901,  pt.  '2,  pp.  149-153). — A  brief  discussion  of  the  formation  of  plowsole  or 
hardpan  in  humid  regions,  and  in  arid  regions  under  irrigation,  and  its  injurious 
effect  on  the  growth  of  jilants. 

Fixation  of  phosphoric  acid  in  the  soil,  J.  T.  Crawley  {Jour.  Amer.  Chem. 
Soc,  24  {1902),  No.  11,  pp.  1114-1119).— Th\s  question  was  studied  on  2  different 
kinds  of  soil  in  boxes  9  in.  square  and  9  in.  deep.  The  results  show  "that  when  the 
application  of  the  fertilizer  [superphosphate]  is  followed  immediately  by  irrigation 
(1)  more  than  one-half  the  phosphoric  acid  remains  in  the  first  inch  of  soil,  more 
than  nine-tenths  in  3  in.,  and  practically  the  whole  within  6  in.  of  the  surface;  (2) 
when  an  interval  of  15  hours  intervenes  between  the  application  and  the  irrigation, 
more  than  nine-tenths  of  the  phosphoric  acid  is  retained  by  the  first  inch  of  soil  and 
practically  the  whole  by  the  first  3  in." 

In  further  tests  of  the  total  capacity  of  the  soil  to  fix  phosphoric  acid  "800  gm.  of 
red  soil  and  50  gm.  of  double  superphosphate  containing  20.58  gm.  water-soluble 
phosphoric  acid  were  thoroughly  mixed  together.  This  mixture  was  kept  moist  to 
promote  the  chemical  action,  and  samjiles  were  withdrawn  from  time  to  time  to  esti- 
mate the  water-soluble  acid."  The  mixture  was  made  March  26.  March  27,  41.6 
per  cent  of  phosphoric  acid  had  become  fixed;  IMarch  29,  57. 7  per  cent;  April  3,  73  per 
cent;  and  April  17,  85.65  per  cent.  Or,  taking  3,500  lbs.  as  the  weight  of  1  acre  of 
soil  to  the  depth  of  1  ft.,  it  was  found  that  this  soil  absorbed,  after  1  day,  35,235  lbs. 
phosphoric  acid  per  acre  to  the  depth  of  1  ft.;  after  3  days,  48,872  lbs.;  after  8  days, 
61,431  lbs.;  and  after  22  days,  72,545  lbs. 

This  high  absorptive  power  for  phosphoric  acid  is  attributed  to  the  extremely  basic 
character  of  the  Hawaiian  soils. 

On  the  fixation  of  ammonia  and  potash  by  Hawaiian  soils,  J.  T.  Crawley 
and  R.  A.  Duncan  {Jour.  Amer.  Chem.  Soc,  25  {1903),  No.  1,  pp.  47-50).— In  the 
investigations  here  reported  the  same  methods  were  followed  as  in  the  studies  on 
fixation  of  phosphoric  acid  noted  above.  When  irrigation  followed  the  application 
of  ammonium  sulphate  one-half  of  the  ammonia  was  "retained  in  the  first  inch,  more 
than  four-fifths  within  the  first  2  in.,  and  almost  all  within  4  in.  of  soil.  .  .  .  The 
anunonia  was  held  rather  firmly,  but  subsequent  irrigations  washed  it  out  in 
decreasing  quantities."  Under  like  conditions  " seven-tenths  of  the  potash  applied 
[as  sulphate]  was  retained  in  the  first  inch,  more  than  four-fifths  in  2  in.,  and  almost 
all  within  6  in.  of  the  soil.  .  .  .  As  in  the  case  of  ammonia,  the  potash  was  held  rather 
firmly,  but  irrigations  gradually  washed  it  away,  8  irrigations  having  washed  19  per 
cent  out  of  6  in.  of  soil." 

Predominating'  processes  of  soil  formation,  P.  Slyezkin  {Khozyaene,  1902,  pp. 
901-908,  921-930;  rev.  in  Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.},  3  {1902),  No.  4, 
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pj).  488-491). — The  author  discusses  the  principles  of  the  genetic  classitication  of  soils 
and  the  complex  nature  of  the  processes  of  soil  formation  as  dependent  upon  parent 
rock,  temperature,  and  moisture.  The  influence  of  the  parent  rock  is  of  a  passive 
character,  while  that  of  heat  and  moisture  is  active,  giving  rise  to  a  predominating  soil 
process  for  each  climatic  zone.  Thus  near  the  poles  and  in  arid  deserts  the  predomi- 
nating process  is  one  of  physical  weathering,  while  in  other  regions  chemical  and 
biological  actions  assist  ])hysical  action. 

In  the  tropical  zone,  with  a  clearly  defined  sea  climate,  i.  e.,  higli  temperature  and 
liumidity  throughout  the  year,  the  ])redominating  processes  are  chemical  and  biolog- 
ical, resulting  in  tlie  formation  of  lateritic  and  allied  soils. 

In  subtropical  regions,  with  lower  temperature  and  humidity,  the  chemical  and 
biological  processes  are  interrupted  during  the  winter,  and  the  predominating  process 
is  the  accumulation  of  neutral  humus,  resulting  in  the  formation  of  chernozem  or 
alkali  soils,  according  to  the  character  of  the  parent  rock. 

In  temperate  zones,  in  which  the  temiierature  is  still  lower  while  tlie  liumidity  is 
considerable,  the  predominating  process  is  one  of  leaching,  resulting  in  the  formation 
of  soils  of  the  podzol  class. 

The  forest  soils  the  author  does  not  consider  as  a  genetic  zone.  Their  origin  dejiends 
on  the  replacement  of  predominating  process  (accumulation  of  neutral  humus)  by 
another  (podzol  formation),  owing  to  the  change  of  the  balance  of  hunudity  in  the 
soil.  Marshy  and  inundated  soils  depend  on  the  constant  pr  temporary  predominance 
of  moisture. — p.  fireman. 

Report  of  the  geologist,  E.  H.  Barbour  {Nebraska  Stale  Bd.  Ayr.  Rpt.  1901,  pp. 
239-266,  figs.  6). — Tliis  contains  an  article  on  volcanic  ash  in  Nebraska  soils,  a  direc- 
tory of  the  limestone  quarries  of  Nebraska  (by  C.  A.  Fisher),  and  a  bibUography  of 
the  geology  of  Ne])raska.  The  origin,  distribution,  nature,  and  uses  of  the  volcanic 
ash  found  generally  throughout  not  only  Nebraska,  ]jut  western  Iowa,  South  Dakota, 
Oklahoma,  Kansas,  Colorado,  Wyoming,  and  IMontana,  and  regions  farther  west  are 
discussed.  At  present  the  material  "is  used  for  polishing  and  scouring  kitchen  ware, 
and  as  a  base  for  scouring  soap.  .  .  . 

"Its  chemical  composition,  according  to  analyses  by  Pi-of.  H.  H.  Nicholson,  of  the 
department  of  chemistry  of  the  State  university,  is  as  follows:  Organic  matter,  8.75 
percent;  silica,  68.91  percent;  lime,  3.44  per  cent;  sodium  oxid,  3.09  per  cent;  potash, 
0.36  per  cent;  sulphuric  acid,  8.88  per  cent;  iron  oxid  and  alumina,  6.12  per  cent; 
total,  99.55  per  cent.  Geologically  this  deposit  seems  to  be  confined  to  the  more 
recent  deposits,  and  has  not  been  found  below  the  oligicene,  but  does  occur  in  beds 
of  varying  thickness  and  extent  from  that  jioint  up  to  the  latest  formations." 

The  location  and  size  or  condition  of  the  limestone  quarries  of  the  State  are  given. 
"The  limestone  formations  in  Nebraska  are  the  Niobrara,  Benton,  Permian,  and 
Carboniferous.  The  surface  area  of  these  formations  comprises  about  a  dozen  coun- 
ties in  the  southeast  corner." 

The  geological  bibliography  includes  an  alphabetical  list  (l^y  authors)  of  315  titles 
of  articles  on  geography,  physiography,  stratigraphy,  resources,  water  supply,  etc., 
compiled  from  every  available  source.  "  Paleontological  papers  dealing  mainly  with 
the  descriptions  have  not  been  included  in  every  case." 

Effects  of  difiFerent  systems  of  manuring  upon  tlie  amount  and  quality  of 
the  humus  in  the  soil,  W.  Frear  and  E.  H.  Hess  {Pennsiflvania  iSta.  Ejd.  1901, 
pp.  173-180). — As  sui^plementary  to  a  previous  report  (E.  S.  R.,  13,  p.  330)  the 
results  are  given  of  studies  of  the  humus  contents  of  the  soil  of  a  series  of  plats 
which  have  for  a  long  period  "received  applications  of  6  tons  per  acre  every  alter- 
nate year  for  the  corn  and  wheat  in  an  ordinary  four-course  rotation  of  corn,  oats, 
wheat,  and  grass."  The  results  show  that  "nearly  20  years  of  fertilizing  by  biennial 
applications  of  yard  manure,  in  which  about  534  lbs.  of  nitrogen  were  contained, 
has  resulted  in  an  increase,  relative  to  land  cropped  identically  but  receiving  no 
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manure,  of  522  lbs.  of  nitrogen  residnul  in  the  soil.  The  relative  increase  was 
only  about  four-fifths  as  great  when  lime  was  ai)i)lie(l  with  the  mamn-e.  In  the  case 
of  land  receiving  complete  mineral  fertilizers  containing,  during  the  period  under 
discussion,  GR-i  ll)s.  of  nitrogen,  the  relative  increase  was  only  about  260  ll)s.  of 
nitrogen.  .  .  . 

"The  experiments  of  this  station  show  little  difference  in  the  proportions  between 
the  nitrogen  and  organic  matter  on  the  several  manured  plats,  excei)t  that  lime  has 
shown  a  tendency  to  cause  a  more  rapid  loss  of  the  organic  matter  than  of  the  nitro- 
gen of  the  manure  it  accompanies.  Where  no  manure  is  used,  the  residual  carbon 
is  relatively  greater  than  the  residual  nitrogen,  as  compared  with  the  fertilized  lands. 
.  .  .  The  use  of  mineral  fertilizers,  with  and  without  nitrogen,  was  attended  by  an 
increase  of  carbon  relative  to  nitrogen ;  this  was  more  pronounced  where  yard  manure 
was  applied." 

The  maintenance  of  soil  fertility  under  the  renting-  system,  H.  Bode 
ilTaJ/iUrhr.,  Frmlrirhs-Unir.  Halle,  1902,  pp.  64). 

Limestones,  W.  Freak  (Pennmjlmma  Sta.  Rpt.  1901,  pp.  187-191). — Anah^ses  of 
42  samples  are  rcpoi'ted. 

Nitrogen-fixing-  bacteria,  J.  G.  Lipman  {Pop.  Scl.  Mo.,  62  {1902),  No.  2,  pp. 
137-144). — This  is  a  popular  discussion  on  the  source  of  nitrogen  as  plant  food,  nitri- 
fication and  denitrification  in  soils,  and  the  fixation  of  free  nitrogen  l)y  root  tubercles 
and  by  soil  bacteria  independent  of  leguminous  plants.  There  are,  according  to  the 
author,  about  6  forms  of  bacteria  capable  of  fixing  atmospheric  nitrogen  known  at 
present,  and  there  is  little  doubt  that  others  will  be  found  before  long. 
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Report  on  experiments  with  phosphatic  fertilizers  on  winter  grain  during 

1900-1901,  ().  Keitmair  {Berlrld  ilhcr  d'lr  vt'it  Winterlialmfrnclit  in)  Tfnhste  1900 
eingeleitetcn  uml  1901  zum  Ahschluss  gehrachten  PJio.^plutt-Dungumjx-VerstieJie.  Vienna: 
Landwirischtftru'hchemischen  Versnchsiaiion,  1902,  pp.  100,  map  1). — This  is  an  account 
of  a  continuation  of  previous  experiments  (E.  S.  R.,  12,  p.  8:^9)  in  which  the  action 
of  phosphoric  acid  in  general  and  of  different  kinds  of  phosphates  are  discussed  and 
74  cooiaerative  field  experiments  on  rye  and  wheat  in  different  parts  of  the  Austrian 
Empire,  but  principally  (about  one-half)  in  German  Bohemia,  are  reported.  The 
Ijhosphatic  fertilizers  were  very  effective  on  winter  rye,  but  much  lesS  so  on  winter 
wheat.  Superphos])hate  was  the  most  effective  form  of  phosphoric  acid  used,  but 
Thomas  slag  was  but  slightly  less  effective  and  was  more  economical.  The  Algerian 
and  Belgian  phosijhates  were  about  equally  effective,  and  in  cheapness  and  effective- 
ness not  very  inferior  to  superphosphate  and  Thomas  slag.  The  proportion  of  the 
phosphoric  acid  applied  taken  up  by  the  crop  was  in  no  case  as  high  as  10  per  cent 
(with  superphosphates  8.2  per  cent,  with  Thomas  slag  and  crude  phosphates  about 
7  per  cent).  An  application  of  60  kg.  per  hectare  (53.53  lbs.  per  acre)  of  phosphoric 
acid  was  abundant  for  rye  and  probably  excessive  in  case  of  the  more  readily  avail- 
able forms,  such  as  superphosphate  and  Thomas  slag. 

Do  phosphatic  and  potassic  fertilizers  exert  a  direct  influence  upon  culti- 
vated plants?  C.  LuMiA  {SUiz.  Spir.  A(/r.  Ital,  35  {1902),  pp.  525-549;  abs.  in  Chem. 
Centbl,  1902,  IT,  No.  21,  p.  133S). — The  author  concludes  from  his  investigations  and 
observations  that  the  mineral  constituents  of  fertilizers  exert  a  direct  and  favorable 
action  on  the  micro-organisms  of  the  soil,  but  have  only  an  indirect  effect  on  plants 
by  furnishing  conditions  favorable  to  organisms  which  supply  them  with  nitrogen 
compounds. 

The  returns  from  top-dressing  with  potash  salts,  Bacrmann  {Deut.  Landw. 
Ftesse,  29  {1902),  No.  97,p>p-  785,  786). — Exv:)eriments  with  kainit  on  barley,  oats. 
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and  fodder  beets,  and  with  40  per  cent  potash  salt  on  potatoes  are  reported.  The 
results  show  that  the  best  results  with  potash  salts  as  top-dressing  were  obtained  in 
case  of  winter  grain,  because  the  winter  weather  conditions  were  well  suited  to  dis- 
solve and  distribute  the  salts  in  the  soil.  Potash  salts  should  not  be  applied  when 
the  plants  are  moist  with  rain  or  dew,  since  they  will  adhere  to  and  injure  the  leaves. 
The  best  results  were  obtained  when  the  salts  were  applied  in  dry  weather  just  before 
a  rain. 

On  the  potash,  fertilizing  of  barley  and  the  replacement  of  potash  by  soda, 
P.  Doll  {Landw.  Vers.  Stat.,  57  {1902),  No.  5-6,  pp.  471-476).— Fot  experiments 
with  barley  are  reported  in  which  the  effect  of  the  sulphates  and  chlorids  of  potas- 
sium and  sodium  singly  and  combined  in  various  ways  were  compared,  the  soil  used 
being  a  mixture  of  one-third  sandy  field  soil  and  two-thirds  pure  river  sand.  The 
chlorids  of  both  potassium  and  sodium  gave  better  results  than  the  sulphates.  This, 
it  is  stated,  is  due  in  the  case  of  the  potassium  chlorid  to  the  greater  diffusibility, 
and  in  case  of  the  sodium  chlorid  to  its  greater  power  of  rendering  the  potash  of  the 
soil  available.  The  applications  of  soda  were  only  slightly  less  effective  than  those 
of  potash,  the  best  results  being  obtained  with  mixtures  of  the  two.  Analyses  of  the 
crop  show  that  as  a  rule  the  increase  in  yield  was  accompanied  l)y  an  increase  in  the 
l^roportion  of  potash  or  soda  in  the  plant. 

Report  of  work  of  the  Ivanov  Agricultural  Experiment  Station  of  P.  I. 
Kharitonenko,  Kharkov,  1901,  J.  IM.  Zitukov  {Rer.rn  Zhur.  Opnitii.  Agron.  [^.Tour. 
Expt.  L<mdiv.],  3  {1902),  No.  1,  pp.  69-76). — The  report  of  the  operations  of  this 
station  contains  an  account  of  experiments  with  fertilizers — superphosphates,  Thomas 
slag,  untreated  mineral  phosphates,  lime  sludge  from  purification  of  beet  juices,  and 
nitrate  of  soda — on  chernozem  soils.  The  effect  of  the  nitrate  in  increasing  the  yield 
was  found  to  depend  very  largely  upon  the  progress  of  nitrification  in  the  soil,  and 
this  in  turn  to  a  large  extent  upon  the  meteorological  conditions.  Thus  in  1898  and 
1899,  when  the  available  nitrogen  in  the  soil  was  only  0.0018  per  cent,  the  nitrate  was 
beneficial,  but  in  1900,  with  an  available  nitrogen  content  of  0.003  to  0.004  per  cent 
in  the  soil,  it  was  not  needed.  When  there  was  a  sufficient  quantity  of  available 
nitrogen  already  in  the  soil  the  addition  of  nitrate  lowered  the  quality  of  beets.  The 
lime  sludge  proved  an  effective  fertilizer  not  only  because  of  its  lime  content  but  on 
account  of  the  nitrogen,  phosjihoric  acid,  and  potash  which  it  contains  in  considera- 
ble amounts.  It  was  shown  that  superphosphate  was  beneficial  even  during  drought 
and  that  its  effect  is  not  exhausted  the  first  year. — p.  fireman. 

Report  on  demonstration  fertilizer  experiments  carried  out  in  Lower  Aus- 
tria in  1901,  O.  Reitmair  {Zt.sdtr.  Landw.  Versuchsw.  Oesterr.,  5  {1902),  No.  11, 
2)p.  1289-1357,  pi.  1). — The  results  of  cooperative  experiments  on  potatoes  and  beets 
are  reported  in  detail  and  discussed.  In  these  experiments  fertilizers  were  distrib- 
uted to  495  farmers,  of  whom  221  or  44.6  per  cent  returned  reports  which  could  be 
used.  The  fertilizers,  containing  35  kg.  of  nitrogen  in  nitrate  of  soda,  49  kg.  of  phos- 
phoric acid  in  Thomas  slag  or  superphosphate,  and  28  kg.  of  potash  in  40  per  cent 
potash  salt  per  hectare,  gave  an  average  increase  in  yield  of  potatoes  of  26  per  cent 
and  of  beets  32  per  cent. 

On  green  manuring  experiments  in  Pomerania,  Baessler  {Mitt.  Dcut.  Laticlw. 
GeselL,  17  {1902),  No.  46,  pp.  273-278). — Experiments  with  leguminous  plants — 
lupines,  serradella,  etc. — on  different  kinds  of  soil  extending  over  a  number  of  years 
are  briefly  reported. 

Directions  for  making  local  fertilizer  experiments,  K.  Hansen  (  Vejledning 
vedlklfarehea  af  lobile  fiodiiuuj.ifursog.  CopenlKKjen:  O.  C.  C)hen&  Co.,  1902, pp.  35). — 
Brief  directions  are  given  for  the  use  of  farmers,  with  ])lank  forms  for  keeping 
records. 

The  use  of  plaster  in  agriculture,  L.  Grande.vu  {Jour.  Agr.  Prat.,  n.  ser.,  4 
{1902),  No.  52,  p.  AV.J).^ Analyses  of  5  samples  of  gypsum  are  reported  and  attention 
is  called  to  the  danger  of  adulteration. 


FERTILIZEES.  649 

Commercial  fertilizers,  E.  II.  Jenkins  et  al.  {Connecticut  State  Sta.  Bpt.  1902, 
pt.  1,  pp.  104). — This  includes  a  statement  of  fertilizer  sales  in  Connecticut  in  1902, 
the  text  and  an  abstract  of  the  State  laws  relating  to  fertilizers,  a  list  of  manufac- 
turers securing  licenses  under  these  laws,  notes  on  the  sampling  and  collecting  of 
fertilizers,  explanations  regarding  the  analysis  and  the  valuation  of  fertilizers,  a 
review  of  the  fertilizer  market  for  the  year  ended  October  31,  1902,  and  tabulated 
analyses  and  valuations  of  396  samples  of  fertilizing  materials,  including  nitrate  of 
soda,  sulphate  of  ammonia,  dried  blood,  cotton-seed  meal,  castor  pomace,  dissolved 
boneblack,  dissolved  rock  phosphate,  carbonate  of  potash,  sulphate  of  potash,  double 
sulphate  of  potash  and  magnesia,  muriate  of  potash,  bone  manures,  slaughterhouse 
tankage,  dry  ground  tish,  bone  and  potash,  nitrogenous  superphosphates  and  guanos, 
tobai'co  stems,  vegetable  ashes,  wood  ashes,  leached  Avood  ashes,  ashes  of  tobacco 
stalks,  tobacco-stem  ashes,  cotton-hull  ashes,  stone  lime,  lime-kiln  aslies,  waste  lime 
from  gas  manufacture,  INlexican  potash,  garbage  tankage,  sheep  manure,  land  plaster, 
and  mixed  fertilizers. 

Fertilizer  inspection,  C  I).  Woods  and  J.  M.  B.\rtlett  {Maine  iSta.  Bui.  85,  pp. 
153-168). — This  bulletin  contains  the  analyses  of  samples  collected  by  a  representa- 
tive of  the  station  during  1902.  A  previous  bulletin  (E.  S.  R.,  13,  p.  1031)  gave  the 
results  of  analyses  of  samples  furnished  by  the  manufacturers.  "A  comparison  of 
the  results  of  the  analyses  of  the  samples  collected  by  the  station  with  the  percent- 
ages guaranteed  by  the  manufacturers  shows  that,  as  a  rule,  the  fertilizers  sold  in  the 
State  are  well  up  to  the  guarantee,"  although  considerable  variation  in  different 
samples  of  the  same  brands  was  observed  in  several  cases. 

Analyses  of  commercial  fertilizers  and  manurial  substances,  C  A.  Goess- 
MANN  {Massachusetts  Sta.  Bui.  84,  j>p-  30). — Analyses  are  reported  of  253  samples  of 
fertilizers  collected  in  the  course  of  regular  fertilizer  inspection  during  1902,  and  of 
59  samples  of  fertilizing  materials  sent  to  the  station  for  examination,  including 
wood  ashes,  hemp  ashes,  waste  ashes,  tan-bark  ashes,  brick-yard  ashes,  burned  bone, 
ground  bone,  nitrate  of  soda,  dissolved  boneblack,  muriate  of  potash,  low-grade 
sulphate  of  potash,  sulphate  of  ammonia,  green  celery  stalk  and  leaf,  manure,  mold, 
wool  waste,  sizing  paste,  lime,  fiber  waste,  horn  dust,  tankage,  complete  fertilizers, 
and  soils. 

Composition  and  value  of  Avaste  materials  of  the  farm,  orchard,  and  vine- 
yard, G.  E.  Colby  {California  Sta.  Bpt.  1S;>9-1901,  pri.  2,  pp.  ,259--263). — Analyses  are 
reported  of  grape  pomace,  comniercial  fertilizers,  gypsum,  citrus-fruit  culls,  refuse 
prunes  and  olives,  and  other  Avaste  materials.  Notes  are  given  on  the  value  of  the 
different  materials.  It  is  stated  that  citrus-fruit  culls  and  grape  pomace  should  be 
composted  Avith  fresh  unslaked  lime  or  liitie  refuse  from  beet-sugar  factories  in  order 
to  correct  acidity  before  applying  as  a  fertilizer.  Olive  refuse  and  pomace  on  account 
of  their  fat  content  act  slowly  as  fertilizers.  Materials  containing  large  quantities  of 
common  salt  can  not  safely  be  used  on  certain  crops,  notably  tobacco. 

Use  of  commercial  fertilizers,  G.  M.  Tucker  {Missouri  State  Bd.  Agr.  Mo.  But., 
2  {1902),  No.  7,  pp.  4-6). — A  brief  discussion  of  general  principles. 

Fraud  in  phosphatic  slags,  Maizieres  {L Engrais,  17  {1902),  Nos.  47,  pp.  1119, 
1120;  50,  pp.  1191,  i/P;^^).— Attention  is  called  to  the  use  of  ground  rock  phosphate 
as  an  adulterant  of  slag. 

The  phosphate  industry  in  1902,  C.  C  Schnatterbeck  {Tradesman,  4S  {1903), 
No.  10,  pp.  83-85)  — In  this  article,  quoted  from  the  Engineering  and  Mining  Journal, 
consolidation  of  phosphate  mining  enterprises  is  stated  to  have  been  a  leading  feature 
of  the  year.  The  total  output  during  the  year  is  reported  as  1,580,997  long  tons,  an 
increase  of  about  5  per  cent  over  that  of  1901.  As  regards  consumption  the  phos- 
phate Avas  about  equally  divided  between  Germany,  Belgium,  and  England  on  the 
one  hand  and  the  southern  United  States  on  the  other.  The  shipments  of  phos- 
phates in  1902  were  somewhat  over  9  per  cent  greater  than  in  1901.     Of  the  phos- 
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phates  mined  in  1902  Florida  fnrnished  839,345  long  tons,  Tennessee  429,902  tons. 
Sonth  Carolina  285,625  tons,  North  Carolina  25,000  tons,  Pennsylvania  875  tons, 
The  occurrence  of  phosphate  deposits  in  Arkansas,  Georgia,  Texas,  New  Mexico, 
Missouri,  and  Alabama,  and  the  discovery  and  exploitation  of  new  deposits  in 
Africa,  Australia,  New  Zealand,  Algeria,  Tunis,  and  Christmas,  Ocean,  Swan,  and 
Marcus  islands  are  noted. 

FIELD  CROPS. 

Report  of  the  North.  Iiouisiana  Experiment  Station  for  1901,  D.  N.  Barrow 

{Louifiiana  Stas.  Bid.  71,  3.  ser.,  pj>.  9o0-9o3) . — This  report  presents  the  work  of  the 
station  for  1901,  which  included  rotation  and  irrigation  experiments  and  variety, 
fertilizer,  and  culture  tests  w'ith  different  field  c-rops. 

Among  36  varieties  of  corn  Virginia  White  Dent  and  Gandy  gave  the  most  profit- 
able returns.  Champion  Yellow  Dent  and  Red  Driver  yieldeil  more  grain  than 
Gandy  but  were  less  profitable  on  account  of  the  smaller  yield  of  stover.  Six  sweet 
corn  varieties  were  tested  and  of  these  Stowell  Evergreen  and  Country  Gentleman 
produced  the  largest  yields  of  grain  and  stover.  Mexican  June  corn,  planted  June  3, 
yielded  20  bu.  per  acre  of  very  good  corn.  The  cost  of  cutting  and  shredding  stover 
is  estimated  at  $1.50  per  ton.  The  composition  of  corn  stover,  timothy  hay,  and 
Johnson  grass  is  given. 

In  the  variety  tests  with  wheat  Fultz  led  with  a  yield  of  28  bu.  per  acre,  followed 
by  Red  Maywith  27  bu.  and  Harvest  King  with  26.2  bu.  All  varieties  were  harvested 
the  last  week  of  May.  Wheat  is  considered  the  best  winter  grazing  crop  for  that 
region. 

Of  20  varieties  of  cotton  under  test  Hagerman  produced  the  highest  yield  of  seed 
cotton,  1,680  lbs.  per  acre.  This  variety  was  followed  by  Boyd  Prolific  and  Peerless 
with  a  yield  of  1,575  lbs.  each.  Peterkin  Improved  gave  31.5  per  cent  of  lint,  which 
was  the  highest  percentage  produced.     Fertilizer  tests  with  cotton  were  inconclusive. 

The  results  in  rotation  and  irrigation  tests  were  largely  in  favor  of  the  jjlats  under 
rotation  and  irrigation.  The  quantity  of  water  in  inches  required  to  mature  the 
different  crops  in  1901  was  as  follows:  Sugar  cane  29.40,  cotton  18.70,  cowpeas  18.70, 
corn  18.16,  sorghum  15.63,  tobacco  11.87,  and  watermelons  11.06.  The  analyses  of 
sugar  cane  showed  that  irrigation  not  only  increased  the  tonnage  but  the  sugar  con- 
tent as  well. 

The  following  leguminous  crops  were  tested:  Cowpeas,  velvet  beans,  ]>eanuts, 
clover,  and  alfalfa.  Yields  of  3,234  lbs.  of  crimson  and  3,732  lbs.  of  red  clover  hay 
were  obtained  per  acre.  Alfalfa  yielded  a  total  of  2.2  tons  per  acre.  Spanish  pea- 
nuts yielding  4,410  lbs.  of  hay  with  the  nuts  attached  were  more  profitable  than 
Virgmia  j^eanuts. 

Three  varieties  of  pumpkins.  Large  Cheese,  Kentucky  Field,  and  Cashaw  or  Crook 
Neck,  yielded  7,168,  6,865  and  4,280  lbs.  per  acre,  respectively. 

Notes  are  given  on  the  culture  of  rescue  grass,  redtop,  rape,  and  tobacco.  The 
work  of  the  station  with  swine,  sheep,  and  poultry  is  briefly  described. 

Fixation  of  atmospheric  nitrogen  by  alfalfa  on  ordinary  prairie  soil  under 
various  treatments,  C.  G.  Hopkins  {Jour.  Amer.  Chem.  Soc,  24  {1902),  No.  12, 
pp.  1155-1170,  pis.  2). — More  fully  reported  in  Bulletin  76  of  the  Illinois  Station 
(E.S.R.,14,p.563). 

Experiments  with  barley,  Remy  {Deut.  Landw.  Presse,  29  {1902),  Nos.  87,  p.  706, 
Jig.  1;  SS,  pp.  715,  716). — Breeding  experiments  were  conducted  to  originate  plants 
adapted  to  dry  localities,  and  the  results  obtained  and  the  conclusions  drawn  are  here 
presented.  The  measurements  and  weights  of  the  different  parts  of  the  plant  for 
eac-h  season  from  1900  to  1902,  inclusive,  are  given  in  tables.  Two  strains  of  Hanna 
and  Goldthorpe  l)arley  differing  in  moisture  requirements  have  been  obtained  and 
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liave  l>een  grown  in  comparison.  In  each  case  the  ]ilants  with  the  low  moisture 
ivqnirenients  jiroduced  the  larger  i)er('entage  of  grain.  The  strains  requiring  but 
little  moisture  were  shorter  in  the  straw  and  also  shorter  and  closer  in  the  head  than 
those  which  required  the  greater  quantity  of  water.  The  quality  for  brewing  pur- 
poses in  the  new  strains  was  not  changed  because  the  protein  content  of  the  grain  and 
the  percentage  of  glumes  to  the  grain  did  not  enter  into  the  basis  upon  which  the 
imi>r(ivement  by  breeding  was  carried  on.  The  author  discusses  the  means  otlier 
than  ])lant  breeding  ])y  which  plants  may  l)e  successfully  grown  in  dry  localities  and 
further  ]jt)ints  out  how  by  breeding  the  ])eriod  during  which  the  plant  uses  tlie 
greatest  amount  of  moisture  can  be  moved  toward  the  winter  season  and  thus  the 
supply  of  winter  moisture  be  made  to  benefit  the  growing  plant. 

The  fertilizer  experiments  conducted  for  several  years  have  shown  that  an  increase 
in  yield  due  to  applications  of  phosphoric  acid  is  accompanied,  as  in  the  case  of 
potash,  by  a  proportional  decrease  in  protein  content.  On  the  other  hand,  phosphoric 
acid  did  not  affect  the  size  of  the  grain  which  is  so  characteristic  of  potash.  The  use 
of  i)hosi)horic  acid  further  caused  a  uniform  and  rapid  development  of  the  young 
plants.  Owing  to  the  rather  rapid  growth  of  the  plant  readily  soluble  phosjihates  are 
required. 

Berseem,  D.  G.  Fairchild  (  T".  ,S'.  Dept.  Agr.,  Bureau  of  Plant  Indusfri/  Bill.  ^3, 
pp.  20;  pU.  14)  ■ — This  bulletin  gives  a  historical  account  of  the  culture  in  Egypt  of 
berseem  ( Trifolium  alexandrinum) ,  also  called  Alexandrian  and  Egyptian  clover,  and 
describes  its  general  uses.  Three  distinct  varieties  grown  in  Egypt  are  discussed. 
Muscovri  berseem,  the  variety  commonly  grown  under  irrigation  in  the  delta,  is  the 
most  important.  It  is  stated  that  this  variety  planted  in  early  autumn  will  give  4 
cuttings,  the  first  2  yielding  about  8  tons  per  acre  of  green  forage  each,  and  the  last 
2  a])out  ()  tons  each.  When  seed  is  required  the  plants  are  allowed  to  go  to  seed  in 
June  after  the  fourth  cutting.  The  yield  of  seed  is  rei^orted  as  much  heavier  than 
that  of  clover.  An  instance  is  mentioned  where  berseem  planted  January  5  was  cut 
March  11,  April  7,  and  April  30,  and  the  roots  then  plowed  under.  In  an  experi- 
ment carried  on  in  Algeria  berseem  sown  July  26  yielded  a  total  of  42  tons  of  green 
fodder  per  acre  in  3  cuttings,  the  first  one  being  made  September  12.  The  usual 
Egyptian  yield  for  4  cuttings  is  about  28  tons.  In  connection  with  this  discussion 
the  records  of  temperature  and  relative  humidity  for  June,  July,  and  October  of  an 
average  Egyptian  season,  and  a  comparison  of  chemical  analyses  of  green  berseem 
and  alfalfa  in  P^gypt,  are  shown  in  tables. 

"Fachl  l)erseem  is  a  variety  used  in  Egypt  on  land  which  is  irrigated  by  the  basin 
system — i.  e.,  overflowed  for  40  days  in  the  autumn  months  from  August  until 
November,  depending  on  the  latitude  and  Nile  overflow.  Saida  is  the  name  of  a 
variety  of  berseem  which,  although  yielding  less  than  Muscowi,  is  relatively  more 
nutritious.  It  possesses  a  comparatively  long  tap  root  which  enables  it  to  thrive 
with  much  less  water  than  is  required  for  Muscowi,  and  it  is,  in  fact,  considered  a 
kind  of  dry  land  berseem.  It  is  sown  in  the  basins  but  requires  subsequent  irriga- 
tion, as  it  yields  2  cuttings." 

The  value  of  berseem  as  a  green  fodder  and  hay  crop  and  its  probable  adaptability^ 
to  certain  sections  in  this  country  are  considered. 

Experiments  with  white  clover,  P.  P.  Deherain  and  E.  Demoussy  {Ann.  Agron., 
28  [1902).,  Xo.  10,  pp.  497-522,  fig^.  3). — Inoculation,  fertilizer,  and  rotation  experi- 
ments carried  on  for  several  years  are  reported.  The  inoculation  tests  were  made  in 
pots  with  4  soils  from  as  many  different  localities.  On  only  one  soil  did  the  inocula- 
tion with  garden  soil,  containing  the  proper  bacteria  for  clover,  show  effect.  This 
soil,  a  sort  of  leaf  mold,  contained  the  necessary  bacteria  but  they  were  present  in 
insufficient  numbers  to  be  effective.  The  results  also  showed  that  lime  on  noncal- 
careoussoil  is  of  value  in  this  connection  when  applied  together  with  superjthosphate 
or  a  soluble  phosphate.     Lime  alone,  or  applied  with  a  phosphate  in  nodular  form, 
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proved  detrimental.  Phosphates  in  nodular  form  were  only  slightly  effective  and 
inferior  in  this  respect  to  Thomas  slag.  On  one  of  the  soils  j^otash  salts  proved  bene- 
ficial to  the  growth  of  the  clover.  As  has  been  often  observed,  clover  after  clover  or 
alfalfa  did  not  make  a  very  good  growth. 

Varieties  of  white  clover,  C.  Fruwirth  ( Fiihling' s  Lcmdw.  Ztg.,  61  {1902),  No.  24i 
pp.  877-882). — The  results  of  tests  with  Italian,  Colossal  Ladino,  Solemacher,  and 
common  German  white  clover  carried  on  for  several  years  are  reported.  The  yields 
are  given,  together  with  measurements  of  the  leaf  and  stem  of  the  different  varieties. 
The  seed  of  the  common  German  variety  was  larger  and  heavier  than  the  seed  of 
any  of  the  other  varieties.  As  compared  with  the  common  German  the  other  varie- 
ties made  a  more  luxuriant  growth,  blossomed  later  and  less  profusely,  and  pro- 
duced larger  quantities  of  green  and  air-dry  substance  and  also  of  dry  matter  and 
protein.  These  3  varieties  grew  satisfactorily  on  sand  and  clay  soils  and  were  equally 
hardy  with  the  conunon  German.  The  autlior  found  no  perceptiVjle  difference 
1>etween  these  varieties,  and  regards  all  as  belonging  to  the  same  form. 

Manual  of  corn  judging,  A.  D.  Shamel  {Urlxnui,  J II.:  Author,  1902,  pp.  36, 
Jigs.  12). — The  purpose  of  this  manual  is  to  assist  and  guide  in  the  more  systematic 
study  of  the  ear  of  corn.  Among  other  points  attention  is  given  to  standards  of  per- 
fection, variety  measurements,  the  score  card  and  its  use,  tlie  study  of  characteristics, 
and  the  handling  and  testing  of  seed  corn. 

Analyses  of  hop  cones  and  hop  vines,  G.  E.  Colby  [California  Sta.  Itpt.  1899- 
1901,  pt.  2,  pp.  252-254). — Analyses  of  the  ashes  of  hop  cones,  the  ingredieiits  of  hop 
ashes,  the  soil  ingredients  extracted  by  hop  cones  and  hop  vines,  and  analyses  of 
the  soils  of  hop  fields  are  talmlated. 

Experiments  with  yellow  lupines,  P.  P.  Deherain  and  E.  Demoussy  {Ann. 
Agron.,  28  {1902)  No.  9,  pp.  449-482,  figs.  ^)  .^Observations  on  the  growth  and  cul- 
ture of  yellow  lupines  during  6  years  are  reported.  When  grown  in  sand  destitute  of 
humus,  yellow  lupines,  although  given  commercial  fertilizers  and  lime,  either  made  no 
growth  or  grew  very  poorly.  Humus  added  to  the  soil  under  these  conditions  enabled 
the  plants  to  grow  and  flower  and  even  to  ripen  their  seed  without  the  presence  of 
nodules  on  their  roots.  These  plants  grew  without  utilizing  the  nitrogen  of  the  air, 
but  using  the  combined  nitrogen  in  the  soil  just  as  is  done  by  nonleguminous  iilants. 
Inoculating  the  roots  with  extracts  from  the  nodules  of  alfalfa,  hairy  vetch,  and 
furze  showed  no  effect.  The  lupines  grew  and  jiroduced  nodules  in  leaf  mold  which 
had  received  commercial  fertilizers,  but  a  better  growth  was  obtained  in  soil  consist- 
ing of  sand  with  an  addition  of  10  per  cent  of  leaf  mold.  An  addition  of  lime  to  the 
leaf  mold  caused  a  rapid  destruction  of  the  plants,  and  even  in  a  good  friable,  calcare- 
ous soil,  although  well  supplied  with  barnyard  manure,  the  plants  did  not  live. 
In  a  test  with  a  noncalcareous  soil  the  lupines  grew  fairly  well  when  commercial 
fertilizers  were  used,  and  in  this  case  the  phosphates  gave  particularly  good  results, 
phosphate  of  potash  and  Thomas  slag  being  the  most  effective.  In  this  soil  the 
roots  were  found  well  covered  with  nodules.  In  another  test  with  a  strong  soil  low 
in  calcareous  matter  and  obtained  from  a  different  locality,  the  ujiper  portions  of  the 
roots  were  very  densely  covered  with  nodules.  From  these  results  the  conclusion  is 
drawn  that  the  activity  of  the  bacteria  causing  the  nodules  differs  with  the  soil.  At 
Grignon  yellow  lupines  on  a  good  but  rather  light  soil  containing  4  per  cent  of  lime 
made  a  fair  growth  and  ripened  their  seed,  but  no  nodules  were  produced  on  the 
roots.  Inoculating  soil  at  Grignon  with  soils  in  which  \hv  jdants  were  provided 
with  nodules  di<l  not  give  very  good  results. 

Variety  tests  of  oats  and  potatoes,  G.  C.  Watson  and  E.  H.  Hess  {Penn-v/lvania. 
Stu.  lipt.  1901,  pp.  223-234). — The  results  of  tests  with  oatsandjiotatoesby  the  station 
are  sunnnarized  and  the  methods  of  carrying  on  the  work  are  described. 

OatH. — Of  19  varieties  tested  in  1900  the  most  productive  were  Sensation,  Irish 
Victor,  Silver  Mine,  Henderson  Clydesdale,  and  Heavy  Weight  Champion,  yielding 
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45.69,  44.9-t,  42.65,  42.56,  and  42.5.3  bu.  per  acre,  respectively.  The  average  yield  of 
all  varieties  was  38.52  bu.  of  grain  and  2,305  lbs.  of  straw  per  acre.  Tables  are  given 
showing  the  average  yield  of  varieties  for  9,  4,  3,  and  2  years.  Among  the  varieties 
tested  for  9  years  Japan  gave  a  slightly  better  yield  of  grain  than  the  other  varieties 
and  as  large  a  yield  of  straw.  The  average  weight  of  grain  per  bushel  for  this  variety 
was  36  lbs.,  but  the  results  show  that  the  weight  of  the  grain  per  bushel  and  the 
yield  had  little  or  no  ronnection. 

Potdtoes. — A  test  of  95  varieties  was  made  in  1900.  The  yields  obtained  ranged 
from  48.23  to  188.68  bu.  per  acre  and  the  time  of  ripening  from  August  18  to  October 
12.  Heath  Late  Beauty  was  the  most  productive,  and  Polaris,  Six  Weeks,  Early 
Andes,  and  New  Bovee  Seeilling  the  earliest.  Tables  are  given  showing  the  average 
yield  of  the  varieties  tested  6,  5,  4,  3,  and  2  years.  Of  the  varieties  tested  6  years 
Carman  No.  1  gave  the  largest  total  and  merchantable  yield.  The  average  yields  of 
the  most  productive  varieties  of  those  tested  6  years  were  over  16  per  cent  greater 
and  of  the  varieties  tested  5  years  over  45  per  cent  greater  than  the  yields  of  the 
sorts  producing  tlie  smallest  quantities  of  merchantable  tubers. 

Saltbushes  in  the  Southern  Coast  Range,  C.  II.  Shinn  (California  Sfa.  Rpt. 
1809-1901,  pf.  'J,  2)p..334-34''>,  fiii'<-  4)- — The  work  with  saltbushes  by  the  station  is 
reviewed  and  recent  results  with  new  species  are  reported.  Tlie  value  of  Atriplcx 
semibaccata  is  pointed  out  in  the  results  obtained  by  the  station  and  by  farmers  in  the 
State.  A  number  of  species  tested  at  the  Paso  Robles  substation  have  given  good 
results,  and  in  this  connection  special  attention  is  called  to  the  following:  Atriplex 
nummularia,  A.  pampamm,  A.  cachiyuyum,  Rhagodia  nutans,  and  R.  spinescens  inermis. 
Atriplex  leptocarpa  had  no  advantages  over  A.  semibaccata  in  that  region,  and  .1.  vesi- 
caria  and  A.  halimoides  exhibited  a  tendency  to  die  out  in  spots  when  the  plants  are 
old.  ^1.  nummnlaria,  grown  from  cuttings  and  without  irrigation,  gave  a  yield  of  17 
tons  485  lbs.  of  green  forage  per  acre  from  one  cutting.  A.  pamjiarum  and  A.  cachi- 
yuyum.jielded  over  15  and  12  tons  of  green  forage  per  acre,  respectively.  These  3 
saltbushes  are  large-growing  species  and  produce  2  cuttings  a  year  in  that  locality. 
-Brief  tlescriptive  and  cultural  notes  are  given  on  R.  spinescens  inermis,  R.  nutans,  R. 
billardicri,  R.  parabolica,  R.  Jiastata,  Chenopodium  nitrariacea,  -and  C.  atriplicinm. 
Directions  for  the  propagation  of  saltbushes  from  cuttings  and  other  suggestions  as  to 
their  culture  are  also  given. 

Analyses  of  sugar  beets,  AI.  E.  Jaffa  ( California  Sta.  Rpt.  1899-1901,  pt.  3,  pp. 
237-241)- — Analyses  of  samples  of  sugar  beets  from  1898  to  1900  are  given  in  tables 
and  the  results  are  briefly  discussed. 

The  beet-sugar  industry  in  Victoria,  A.  N.  Pearson  {Melbourne:  Robt.  S.  Brain, 
Govt.  Printer,  1901,  pp.  37,  ph.  5,  fiij.  1,  dcpn.  1) . — This  is  a  jjaper  on  the  subject  pub- 
lished in  1901.  The  results  of  experiments  with  sugar  beets  in  Victoria,  including 
culture,  variety,  and  fertilizer  tests,  are  brought  together  and  the  possibilities  of  the 
industry  are  discussed. 

Note  on  the  localization  of  phosphates  in  the  sugar  cane,  C.  H.  G.  Spraxk- 
LiNG  {Jour.  Chem.  Soc.  [London'],  81  {1902),  No.  481,  I,  pp.  1543-1546) .—X)eiexm\i\a.- 
tions  of  phosphoric  acid  and  silica  in  the  leaves  and  in  different  sections  of  the  stalk 
of  sugar  cane  are  reported.  These  show  that  the  largest  percentage  of  phosphoric 
acid  was  in  the  leaves,  the  smallest  in  the  middle  sections  of  the  stalk,  increasing 
toward  the  roots.  There  a})pears  to  be  a  storage  of  phosphoric  acid  as  well  as  silica 
in  the  leaves. 

Seedling  and  other  canes  in  the  Leeward  Islands,  1901-2  {Lnji.  Dept.  Agr. 
West  Indies,  Pamphlet  No.  20,  1902,  pp.  30). — This  report  summarizes  the  results  of 
experiments  with  sugar  cane  carried  on  at  Antigua  and  St.  Kitts-Nevis  in  1901-2. 

Seedling  and  other  canes  at  Barbados,  1902  {Imp.  Dept.  Agr.  West  Indies, 
Pamjihlet  No.  19,  1902,  vp.  07). — This  report  summarizes  the  results  of  cooperative 
experiments  with  selected  seedling  and  other  canes.     As  in  previous  years,  the  canes 
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were  cultivated  on  different  estates  and  on  black  and  red  soils.  A  list  of  the  differ- 
ent varieties,  with  their  more  general  field  charaf'teristics  and  the  more  important 
cultural  and  chemical  results,  are  given.  Barbados  Seedling  208  gave  the  best  results, 
being  followed  by  White  Transparent.  Barbados  Seedling  147  and  Sealy  Seedling 
were  low  in  quality  of  juice. 

Report  of  the  agricultural  work  for  1900-1902,  J.  P.  n' Albuquerque  and 
J.  R.  BovELL  {llpt.  Agr.  Tlor/.-,  Imp.  Dept.  Agr.  Wea  Indies,  lipt.  1900-1902,  pp.  185).— 
The  results  of  fertilizer  experiments  and  variety  tests  with  sugar  cane  are  tabulated 
in  detail,  and  briefly  discussed  for  each  experiment  and  locality.  In  addition,  the 
mechanical  and  chemical  analyses  of  the  soil  and  the  rainfall  for  the  different  locali- 
ties in  which  the  work  was  carried  on  are  given.  Experiments  with  seedling  and 
other  varieties  of  cane  are  reported,  together  with  descriptions  of  their  general 
characteristics,  yield,  and  composition. 

The  origin  of  starch  in  the  -wheat  grain,  P.  P.  Deherain  and  C.  Dupont  {Ann. 
Agron.,  2S  {1002) ,  No.  10,  pp.  ,522-527). — This  article  discussesrthe  formation  of  nitrog- 
enous substance  in  the  wheat  plant  and  reports  the  results  of  experiments  conducted 
to  throw  further  light  upon  the  formation  and  accumulation  of  starch  in  the  grain. 
The  authors  i>oint  out  how  the  nitrogenous  substance  in  the  plant  rises  from  the 
lower  to  the  upper  leaves  and  finally  finds  its  way  into  the  grain,  while  during  the 
entire  vegetative  period  no  starch  gathers  in  the  leaves  of  wheat  as  is  done  in  the 
leaves  of  the  potato,  tobacco,  the  vine,  and  other  plants,  and  still  starch  accumulates 
rapidly  in  the  grains  shortly  before  ripening.  It  is  held  that  since  wheat  has  no 
reserves  of  carbohydrates  the  starch  of  the  grain  must  be  elaborated  from  new  mate- 
rial, but  that  the  difficulty  which  presents  itself  in  this  connection  is  the  small  per- 
centage of  green  leaf  surface,  which  at  this  stage  is  practically  confined  to  the  glumes 
and  the  uj)per  parts  of  the  stems.  An  investigation  to  determine  whether  these 
organs  at  that  time  are  capable  of  using  the  carbonic  acid  of  the  air  and  forming  car- 
bohydrates showed  the  incapability  of  the  glumes  in  this  respect. 

In  order  to  determine  the  action  of  the  upper  portion  of  the  stems,  the  heads  were 
removed  from  a  number  of  plants  which  were  then  harvested  the  next  daj'  together 
with  an  equal  number  of  entire  plants.  In  both  cases  the  stems  only  were  analyzed 
and  the  results  showed  that  the  quantity  of  carbohydrates  elaborated  in  the  stems 
without  heads  was  equal  to  5.94  per  cent  of  the  dry  matter,  while  in  the  stems  on 
which  the  heads  were  allowed  to  remain  only  1.68  per  cent  was  found.  This  differ- 
ence is  exijJained  as  due  to  the  movement  of  the  carl)ohydrate  substance  into  the 
grains,  and  the  results  are  considered  as  indicating  conclusively  that  the  upper  por- 
tion of  the  stem,  provided  it  is  still  green,  periorms  the  function  of  the  leaves  in 
other  plants  and  thus  elaborates  the  starch  for  the  wheat  grain.  Attention  is  called 
to  certain  seasons  in  which  the  conditions  of  the  weather  and  the  resulting  yield  and 
comi)Osition  of  the  grain  go  to  confirm  the  above  conclusion.  The  harvest  of  1888  at 
Grignon  was  late  and  the  process  of  ripening  slow,  which  resulted  in  a  heavy  yield 
with  an  average  gluten  content  in  the  grain  of  12.60  per  cent  and  a  starch  content  of 
77.2  per  cent,  while  the  following  season,  when  the  summer  was  hot  and  the  process 
of  rijiening  rapid,  the  grain  contained  15.3  per  cent  of  gluten  and  only  61.9  ])er  cent 
of  starch. 

HORTICULTURE. 

Specific  variation  in  the  graft  or  asexual  hybridization,  L.  Daniel  {Tromhne 
Congres  International  de  Defense  contre  la  Grele  et  de  V  Hyhridation  de  la  Vigne.  LyoiiK: 
Soc.  Reg.  ViL,  1902,  II,  pp.  262-365).— Ancient  and  modern  ideas  regarding  the 
existence  of  variation  in  grafts  are  reviewed  at  length,  the  author's  methods  of 
grafting  and  carrying  on  control  work  discussed,  and  detailed  accounts  given  of  sjie- 
cific  variations  obtained  in  scion  and  stock  in  graftinar  a  large  number  of  different 


HOETICULTUKE.  655 

kinds  of  plants  involving  many  different  families.  Illustrations  of  the  results 
oljtained  are  given  in  some  instances.  A  bibliography  of  the  works  of  67  authors  on 
various  phases  of  grafting  is  appended. 

Formerly  it  was  l)elieved  that  grafted  scions  lost  none  of  their  own  characteristics 
and  acquired  no  Jiew  ones  from  the  stocks  on  which  they  were  grafted.  Recent 
experiments  indicate  that  these  views  must  lie  modified.  The  author  notes  that  a 
student  t)f  his  grafted  l)y  approach  La  France,  a  very  double  rose,  with  Panachee 
d'Orlcans  a  semidou])le  rose.  As  a  result,  the  roses  grown  on  the  grafted  branch 
of  La  France  were  semidouble,  while  on  all  the  other  branches  of  La  France  only 
the  very  d(nil)le  roses  appeared.  The  author  grafted  a  large  red  tomato  on  an  egg- 
plant having  long  violet  fruits.  The  resulting  tomatoes  changed  their  shajie  entirely 
and  took  on  an  elongated  form  like  that  of  the  eggplant  fruit.  The  converse  graft 
produced  3  kinds  of  fruit — long,  smooth,  and  slightly  pyriform  like  the  normal; 
smooth,  ovoid  fruits,  and  fruits  slightly  flattened  like  the  tomatoes  The  Berga- 
motte  Esperen  variety  of  pears,  which  has  a  rounded  form,  became  more  elongated 
after  grafting  on  the  Cure,  a  variety  having  a  fusiform  shape.  Entirely  new  varie- 
ties produced  by  grafting  are  also  noted.  The  Sylphide  rose  budded  on  Homcre 
produced  stems  with  less  thorns  than  either  parent,  leaves  intermediate  in  size 
between  the  two,  and  blooms  intermediate  in  size  and  color.  Like  results  with 
other  varieties  of  roses  are  also  noted.  The  flavor  of  Belgian  Kidney  beans  was  con- 
siderably modified  l)y  grafting  on  another  vigorous  growing  variety  (Haricot  de  Sois- 
sons).  A  nundjer  of  variations  in  stem,  pith,  etc.,  occurred  w^hen  Helianthus  Ixtiflo- 
rus  was  grafted  on  Jerusalem  artichoke  {H.  tuberosus)  and  common  sunflower 
[H.  annuus).  Hedge  mustard  {AUiaria  officinalis)  when  grafted  on  cabbage  lost 
much  of  its  characteristic  odor.  Cabbage  having  an  elongated  conical  head  when 
grafted  on  a  variety  having  a  flattened  round  head  in  some  instances  took  the  form 
of  the  latter.  When  privet  {Ligastrum  ucalifoliam),  with  persistent  leaves,  was 
grafted  on  the  lilac  it  regularly  thereafter  shed  its  leaves  in  the  fall  like  the  lilac. 
The  foxy  taste  of  certain  American  grapes  has  been  eliminated  by  grafting  on  vines 
not  showing  this  characteristic. 

The  author  shows  that  hybrids  produced  by  grafting  can  be  fixed  and  propagated 
true  to  kind.  Thus  the  variety  of  jiotato  Edouard  Lefort,  produced  by  grafting 
together  Marjolin  and  Imperator,  and  partaking  of  the  character  of  each,  reproduces 
itself  true  to  kind.  A  liardy  and  improved \ariety  of  forage  cabbage  was  secured  by 
grafting  a  rather  tender  sort  of  kohl-ralji  on  a  very  hardy  form  of  head  cabbage. 
The  hyljrid  form  produced  was  more  hardy,  more  resistant  to  disease,  and  a  better 
forage  plant  than  either  parent,  and  had  a  form  somewhat  intermediate  lietween  the 
two.  These  characters  were  transmitted  through  the  seed  and  became  permanent 
thereafter  from  seed.  Variations  in  tomatoes  olitaiued  by  grafting  have  been  more 
or  less  completely  preserved  in  the  seed. 

Other  interesting  results,  showing  the  variations  obtained  in  grafting  wild  and  cul- 
tivated carrots,  various  beans',  peppers,  eggplants,  etc.,  are  also  recorded. 

From  the  experiments  and  observations  cited  the  author  draws  the  conclusion  that 
asexual  hybridization  is  neither  constant,  nor  regular,  nor  very  frequent.  In  its 
results  it  is  somewhat  similar  to  cross  pollination,  but  has  a  wider  application,  and 
the  resulting  forms  obtained  are  less  constant  in  character.  Grafting  is  not  always  a 
certain  means  of  perpetuating  variations,  although  it  generally  is.  Grafting  itself 
may  occasion  variation  which  in  turn  can  be  fixed  by  grafting. 

In  order  to  produce  a  given  variation  by  grafting  or  to  add  to  a  plant  a  character 
which  it  lacks,  it  is  necessary  to  graft  it  on  another  plant  which  is  superior  to  it 
in  the  quality  sought.  Thus  in  the  case  of  the  forage  cabbage  mentioned  above, 
hardiness  was  obtained  in  a  variety  of  kohl-rabi  by  grafting  it  on  one  of  the  hardiest 
forms  of  head  cabbage.  In  grafting  hybrid  vines  to  secure  a  desired  character,  it  is 
necessary  to  graft  together  2  vines  having  common  blood  in  such  proportions  that 
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the  sum  of  tlu'  1)1<mh1  of  the  characters  desired  shall  l)e  greater  than  the  blood  of  any 
other  strain  in  the  graft.  Thus,  if  with  a  sexual  hybrid  possessing  |  blood  A,  i  blood 
B,  and  |  blood  C,  a  character  K  of  the  A  blood,  which  is  in  the  minority,  is  desired, 
it  is  likely  to  be  obtained  by  grafting  it  on  another  sexual  hybrid  having,  for  exam- 
ple, 2  1>lood  A,  g  blood  B,  and  |  blood  C.  The  total  blood  then  whicli  will  unite  to 
form  the  new  hybrid  will  be  made  up  of  the  sum  of  these  or  |  A  l)lood,  |  B  Ijlood, 
and  2  C  blood,  in  wliich  it  is  seen  that  the  A  blood  predominates  and  the  character 
K  is  likely  to  appear.  Modifications  in  vines  as  regards  eradication  of  the  foxy  flavor, 
increase  in  size  of  berry,  resistance  to  exterior  agents,  etc.,  can  thus  l)e  ol)tained. 

The  author  states  that  the  problem  of  the  grape  industry  in  France  is  to  unite  the 
resistance  of  American  roots  to  the  quality  of  French  grapes.  This  will  probably 
l)e  done  not  by  sexual  hybridization  alone  but  by  sexual  hybridization  combined 
rationally  witli  asexual  hybridization  by  the  graft  and  the  preservation  of  the  vari- 
ation thus  obtained  by  budding. 

Curious  results  obtained  in  grafting,  L.  Daniel  ( Comjjt.  licnd.  Acad.  Sci.  Parif^, 
135  (1902),  No.  12,  pp.  4S1,  4S2;  ahs.  in  Rev.  Hart.  [Paris-],  74  [1903),  No.  20,  pp.  470, 
471). — An  account  is  given  of  some  recent  work  in  grafting  Scopolia  carmofica  on 
tomatoes.  *S'.  carnioKca  is  a  perennial  herbaceous  plant,  and  one  of  the  flrst  to  appear 
in  spring.  After  fructification  its  aerial  stems  remain  green  for  a  short  time,  then 
gradually  wither,  and  finally  entirely  dry  up  during  the  month  of  ]\Iay.  Scions  of 
S.  carnioHca  were  taken  after  fruiting,  and  when  the  stems  had  begun  to  wither,  and 
grafted  on  growing  tomatoes.  The  graft  succeeded,  producing  new  buds  and  leaves, 
and  one  branch  gave  3  normal  flowers.  The  success  of  this  graft  led  to  the  conclu- 
sion that  similarity  of  habit  of  stock  and  scion  is  not  an  absolute  condition  of  success 
in  grafting. 

Specific  variations  in  the  graft,  G.  T.  GRiciNAN  [liev.  Tlort.  [P«r/,«],  74  (1902), 
No.  17,  pp.  414-41'j)- — This  is  an  abstract  of  L.  Daniel's  work  n  ted  above. 

Specific  variations  caused  by  grafting  (Gard.  Chron.,  3.  scr.,  32  (1902),  No.  832, 
pp.  409,  410). — Review  of  the  work  of  Daniel  and  Lindemuth  along  this  line. 

Electroculture.  Increase  in  the  yield  of  cultivated  crops  obtained  by  elec- 
trical treatment,  8.  Lemstiujm  ( El eJdrok altar.  Erluihang  der  Erntc-Ertrage  aller 
Kidtur-Pflanzen  durch  elektrische  Behandlung.  Berlin:  R.  FriedUmder  cO  Son,  1902, 
pj).  JT'H-  43,.f'gi^-  4)- — An  abstract  of  a  part  of  this  work  has  been  previously  made 
from  current  periodicals  (E.  8.  R.,  14,  p.  352).  The  pamphlet  contains  much  detailed 
data  in  addition  to  that  already  noted,  including  a  general  description  of  the  electrical 
machine  used.  In  laboratory  experiments  it  was  found  that  if  a  capillary  tube  is 
placed  in  a  vessel  of  water  which  is  in  electrical  connection  with  the  earth,  and  a 
fine  metal  point  connected  with  the  negative  jiole  of  an  electrical  machine  be  sus- 
pended over  the  upper  end  of  the  tube,  small  drops  of  water  soon  collect  in  the  upi^er 
part  of  the  tube  after  the  machine  has  been  set  in  motion.  This  result  is  lielieved  to 
throw  light  on  the  increased  growth  of  plants  subject  to  electrical  currents.  Thus 
when  a  metal  net  (connected  with  the  negative  pole  of  an  electrical  machine  is  sus- 
pended above  growing  plants  a  more  energetic  rise  of  sap  containing  plant  food  takes 
place  in  tlie  plant  and  growth  is  therefore  more  rapid. 

The  author's  experiments  on  the  whole,  with  both  field  and  garden  crops,  show  an 
average  increase  in  growth  of  45  per  cent  due  to  the  use  of  electric  currents.  The 
electrical  treatment  was  most  influential  in  well-tilled  fields.  On  poor  soils  no  note- 
worthy results  were  attained.  Some  plants  must  be  well  watered  in  order  to  obtain 
the  maximum  effect  of  the  electricity.  Peas,  carrots,  and  cabbage  belong  to  this 
class.  Electro-culture  combined  with  strong  sunlight  proved  harmful  for  most  plants. 
It  is  therefore  considered  advisable  that  during  the  hot,  sunny  portions  of  the  day 
the  electrical  current  be  stopped. 

Growing  vegetables  under  cloth  (Amer.  Agr.,  70  (1902),  No.  22,  pp..  595, 
596). — The  success  obtained  in  the  culture  of  tobacco  under  shade  in  Connecticut 
and  Florida  has  led  various  experimenters  to  try  the  growing  of  vegetables  under 
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like  conditional.  Tlie  results  ol)taine(l  Ity  some  of  the  growers  have  been  l)roiight 
together  in  the  present  article.  F.  Bunce,  of  Hartford,  Conn.,  reports  that  cucum- 
bers, watermelons,  and  muskmelons  grown  under  shade  were  not  a  success.  The 
vines  grew  well,  but  the  fruits  were  small.  In  the  case  of  cucumbers  a  few  reached 
small  pickling  size.  The  melons  did  not  do  as  well.  He  states  that  strawberries, 
lidweverj  on  Long  Island  were  2  weeks  earlier  under  cloth  than  out  of  doors,  while 
wild  dandelion  just  inside  the  tent  made  an  enormous  growth. 

C.  F.  Dane,  of  Hartford,  Conn.,  a  tobacco  grower,  reports  that,  cucumber,  water- 
melon, and  tomato  vines  grew  better  in  the  tent  than  outside,  but  yielded  hardly 
any  fruit,  and  the  little  that  set  shriveled  up. 

I>.  W.  Ri2)ley,  of  the  .same  place,  grew  muskmelons  and  cucundiers  under  cloth, 
but  found  no  advantage  in  the  jjractice  over  outdoor  culture.  The  tent  shelter  did 
not  protect  the  vines  from  mildew  or  blight.  Little  difference  was  found  by  Mr. 
Ripley  in  the  temperature  inside  and  outside  the  tent.  The  general  opinion  of  the 
exi)erimenters  appears  to  be  that  nothing  is  gained  in  vegetable  culture  by  growing 
tlu'  jilants  under  cloth. 

Sewage  and  night  soil  or  stable  manure  and  commercial  fertilizers  for 
vegetables,  J.  V.  Wagner  {Deut.  Landir.  Presse,  29  {1902),  Nos.  64,  pp.  529,  530; 
65,  pp.  637-539,  figs.  4). — A  presentation  of  some  of  the  objections  to  the  use  of  sew- 
age and  night  soil  in  the  culture  of  vegetaljles  and  fruits  eaten  raw,  like  lettuce,  water 
cress,  radishes,  strawberries,  etc.,  witli  summaries  of  a  number  of  experiments  show- 
ing the  value  of  stable  manure  wlien  sui)])lemented  with  commercial  fertilizers  for 
these  crops.  The  author  states  that  not  only  is  there  a  natural  aversion  to  the  use 
of  such  materials  as  night  soil  and  sewage  for  growing  vegetables  to  be  consumed  raw, 
but,  on  the  authority  of  Wiirtz  and  Bourges,  their  use  is  positively  dangerous.  Recent 
experiments  by  these  French  bacteriologists  are  cited  to  show  that  diseased  germs 
are  carried  in  such  material  and  may  be  taken  up  and  preserved  in  the  tissues  of 
vegetables.  In  one  instance  water  cress,  head  lettuce,  and  radish  seed  were  sown  in 
pots  and  the  soil  watered  with  diluted  sputum  that  had  been  saved  up  for  40  days 
from  a  tuberculous  patient.  After  a  certain  period  pieces  of  the  leaves  of  the  vege- 
tables grown  were  used  to  inoculate  guinea  pigs.  As  a  result,  18  of  the  30  inoculated 
pigs  developed  tuberculosis.  Like  experiments  were  also  made  with  typhoid  fever 
bacilli,  and  in  every  case,  without  exception,  the  tyjihoid  bacillus  was  easily  found 
in  tlie  leaves  of  the  vegetables. 

The  chief  purpose  of  the  article  is  to  show  that  better  and  cheaper  vegetable  crops 
can  be  grown  by  the  rational  use  of  commercial  fertilizers,  sui^plemented  l)y  stable 
manure,  than  with  city  sewage,  and  the  former  is  less  dangerous  to  health. 

Iiist  cf  American  varieties  of  vegetables  for  the  years  1901  and  1902, 
"W.  \\ .  Tracy,  Jr.  (  U.  S.  Depf.  Agr.,  Bureau  of  Plant  Industry  Bui.  21,  pp.  402). — 
All  the  varieties  of  garden  vegetables,  including  field  corn  and  herl)s,  but  omitting 
potatoes  and  sweet  potatoes,  catalogued  during  the  years  1901  and  1902  by  245  seed 
firms  in  the  United  States  and  Canada,  have  l)een  arranged  alphal^etically  under  the 
different  vegetables.  The  seed  firms  handling  each  vegetable  are  noted,  and  the 
synonyms  of  the  different  varieties  given.  The  catalogue  is  intended  i:)rimarily  to 
serve  the  purposes  of  seedsmen  and  experimenters.  It  is  hoped  also  that  it  may 
serve  as  a  basis  for  shortening  and  simplifying  our  present  long  and  complex  list  of 
varieties  of  vegetables  and  to  prevent  the  duplication  of  old  names. 

The  fog  fruit  or  Lippia  nodiflora  as  an  economic  plant,  .1.  J.  Thornber 
{Arizona  Sta.  Bid.  45,  pp.  234-233,  figs.  ,^). — This  plant  is  stated  to  be  a  perennial, 
herbaceous,  much  branched,  cr.  eping  plant,  the  stems  of  which  root  extensively  at 
the  node.  In  a  lawn  it  gives  the  effect  of  white  clover,  though  forming  a  more  com- 
pact mass  and  not  requiring  the  use  of  a  lawn  mower.  Observations  at  the  station 
indicat9  that  it  can  maintain  a  continuous  layer  of  green  with  a  less  amount  of  water 
than  any  other  desirable  plant  within  the  Territory.     It  is  sensitive  to  alkaline  salts. 
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and  when  these  were  apphed  at  the  rate  of  1,700  \])S.  to  tlie  at-re  tlie  plants  stopped 
flowering,  turned  a  yellowish  color,  and  began  to  die.  When  the  salts  were 
increased  to  5,000  lbs.  per  acre,  95  per  <:ent  of  the  leaves  died.  It  was  stated  that 
the  ground  upon  which  these  experiments  were  conducted  was  already  somewhat 
alkahne,  so  much  so  that  roses  would  not  flourish  on  it  from  j'ear  to  year.  Grazing 
animals  appear  to  disUke  the  plant.  Its  chief  value  is  as  a  sand  and  soil  1)inder  and 
as  an  ornamental  in  the  lawn.  When  the  plants  were  set  2  ft.  apart  each  way  in 
favorable  situations,  they  completely  covered  the  surface  in  one  season's  growth.  It 
is  thought  to  have  especial  value  for  planting  along  reservoirs  and  storm  water 
embankments  to  bind  the  soil  and  prevent  washing.  Thus  far  it  has  not  been 
observed  to  produce  fertile  seed  in  Arizona.  In  shaded  lawns  the  ])lants  t-,^nd  to 
grow  tall,  lose  the  ir  carpet-like  formation,  and  seldom  Ijlossom.  The  plant  is  recom- 
mended for  planting  among  rocks  when  it  is  desirable  to  hide  them  from  view.  It 
is  usually  ])ropagated  by  cutting  up  the  stems  into  2-in.  lengths  and  sowing  them  in 
drills  during  the  spring  or  sununer  months.  The  station  had  more  success  in  using 
rooted  plants  set  about  a  foot  apart  in  the  row.  The  plants  must  be  frequently 
watered  until  they  have  secured  a  permanent  hold. 

Ginger,  G.  Landes  {.Tovr.  Agr.  Trap.,  2  {1902),  No.  13,  pp.  203-207;  trans,  in 
Queeriskntd  Ayr.  Jour.,  11  [1002),  No.  5,  pp.  354-356). — A  detailed  discussion  is 
given  of  the  culture  of  ginger  in  tropical  countries  and  its  i)reiiaration  for  the 
market. 

Propagation  of  the  mango,  G.  W.  Oliver  [Florists''  Exchanrie,  14  {1002),  No. 
m,  J).  4<;i,  fiijs.  2). — As  the  result  of  some  experimental  work  in  the  grafting  of  man- 
goes the  author  states  that  the  l)est  time  for  grafting  is  when  the  new  leaves  are  not 
far  enough  developed  to  show  a  bright  green  color.  At  this  time  the  bark  is  most 
easily  removed.  The  thick  part  of  the  stem  a  few  inches  above  the  ground  should 
be  chosen  and  a  rectangular  piece  of  Imrk  about  IJ  in.  in  length  cut  out.  Another 
piece  of  bark  taken  from  the  variety  wdiich  it  is  wished  to  propagate  should  be  cut 
to  a  corresponding  size  and  have  a  bud  in  its  center.  The  scion  bark  should  be 
taken  from  wood  at  least  2  years  old.  After  the  bark  has  been  fitted  in  place  a  light 
coating  of  liquid  grafting  wax  in  which  there  is  a  large  quantity  of  resin  should  be 
ai)i)lied  to  the  cut  parts  with  a  small  brush,  after  which  the  bark  should  be  imme- 
diately tied  flrmly  in  place  with  thick  pieces  of  raffia.  An  8-in.  wide  strip  of  f<trong 
wrajjping  paper  is  wound  around  the  stem  a  few  inches  above  the  bud,  extending 
downward  to  i^rotect  it,  and  tied  with  a  cord.  The  author  states  that  by  this  method 
a  large  percentage  of  successful  unions  may  be  expected. 

The  culture  of  onions  in  Holland,  A.  Pion  {Jour.  A(jr.  Prat.,  n.  srr.,  4  {1902), 
No.  51,  pp.  802,  803). — A  descriptive  account  of  the  onion  industry  of  Holland. 
Silver  skin  onions  are  chiefly  grown  and  the  work  is  done  mostly  on  a  small  scale  by 
farmers  and  their  families. 

Peas  put  to  the  test,  E.  S.  Brown  {Amer.  Gard.,  24  {1903),  No.  420,  p.  22, 
fi'j.l). — The  tests  with  peas  at  the  American  Gardening  trial  grounds  lead  the  author 
to  recommend  Surprise  and  Gradus  for  early,  Gregory  Surprise  for  second  early,  and 
Champion  of  England  for  third  early.  If  only  one  pea  could  be  grown  the  author 
would  choose  Surprise. 

Manurial  experiments  with  peas  {Gard.  Chron.,  3.  scr.,  32  {1902),  No.  831,  p. 
391;  abs.  in  Amcr.  Gard.,  23  {1902),  No.  418,  p.  833).— An  increase  in  yield  of  6(5| 
per  cent  was  obtained  with  the  Daniel  Best  of  All  peas  by  dressing  them  with  super- 
phosphate and  sulphate  of  potash  at  the  rate  of  3  lbs.  of  each  spaded  into  2  scj.  rods 
of  soil  about  3  weeks  before  planting. 

Cultivation  of  pepper,  V.  Sebastian  {Queensland  Agr.  Join:,  11  {1902),  No.  5, 
}ip.  356-358). — Methods  of  (mltivation  and  harvesting  the  pepper  plant  {Piper  nigrun  ) 
are  given. 

Forcing  tomatoes,  A.  C.  Beal  {Illinois  Sta.  Bui.  81,  pp,  503-524,  Jigs.  5,  dgnis.  2).- 
The  manner  of  forcing  tomatoes  in  winter  ?ind  the  yield  obtained  with  several  varie 
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ties  at  the  station  are  recorded.  Tlie  author  states  that  many  tomato  growers  do  not 
secure  their  first  ripe  fruits  in  the  forcing  house  until  90  or  100  days  after  benching, 
wlien  only  about  half  this  time  is  necessary.  In  one  of  the  experiments  seed  of 
Combination  and  Yellow  Prince  varieties  were  sown  in  moderately  rich  soil  Octo- 
ber 23.  They  were  potted  in  25-in.  pots  in  a  fibrous  potting  soil  as  soon  as  large 
enough,  and  shifted  to  SJ-in.  pots  about  December  1.  January  9  they  were  benched. 
At  tills  time  they  were  all  showing  open  blossoms  and  were  very  much  pot-bound. 
"The  open  blossoms  set  fruit  and  the  plants  continued  to  blossom  at  every  third  or 
fourth  joint.  Unchecked  plants  come  into  bearing  later,  as  it  takes  time  to  fill  the 
soil  with  roots  and  thereby  check  the  excessive  growth.  On  such  plants  the  first 
fruit  appears  high  up  on  the  plant  when  it  should  be  near  the  ground  with  a  continu- 
ous succession  of  clusters  up  the  stem." 

The  bench  soil  used  was  made  of  one-half  ric-h  garden  loam  and  one-half  well  rotted 
compost.  It  was  light  in  texture  and  fertile.  Wood  ashes  at  the  rate  of  20  lbs.  per 
100  S(i.  ft.  were  apitlied  twice  after  the  plants  were  in  full  bearing.  The  soil  in  the 
bench  was  6  in.  deep.  The  plants  were  set  2  ft.  apart  in  rows  18  to  20  in.  apart.  The 
temperature  of  the  forcing  house  varied  from  70°  F.  at  night  to  75  to  80°  on  cloudy 
days  and  as  high  as  90°  on  sunny  days.  The  plants  were  trained  to  single  stems, 
using  binder  twine  as  a  support.  The  leaders  were  pinched  when  the  plants  on  the 
side  benches  had  reached  a  height  of  5  ft.  and  those  in  the  center  benches  8  ft. 
Shoots  pushing  out  from  fruit  clusters,  as  is  common  in  rapidly  growing  plants, 
were  promjitly  removed.  Hand  pollination  was  practiced  every  other  day  when 
the  jtollen  could  be  secured. 

The  first  ripe  fruits  from  Yellow  Prince  were  secured  February  25,  or  47  days  after 
benching,  and  from  Combination  February  28,  or  50  days  after  benching.  The  aver- 
age yield  of  Yellow  Prince  to  June  11  was  2.85  lbs.  per  plant.  There  were  about  1(5 
fruits  per  plant,  and  they  averaged  in  size  2.84  oz.  The  fruit  of  this  variety  was  very 
uneven  in  size.  There  was  no  marked  demand  for  the  yellow  sorts,  and  it  is  con- 
sidered doubtful  whether  they  are  worth  growing  except  a  few  plants  for  the  sake  of 
varietj'. 

With  the  red  variety  Combination  the  yield  on  a  north  l)ench  during  the  months 
March,  April,  and  May  averaged  4  lbs.  per  plant,  or  17J  oz.  per  square  foot  of  bench 
space.  There  were  on  an  average  I65  fruits  per  plant,  averaging  4.07  oz.  in  weight 
each.  On  a  center  bench  set  with  this  variety  the  yields  during  the  months  Febru- 
ary to  June  averaged  8  lbs.  jier  plant,  or  2.4  lbs.  per  square  foot  of  bench  space. 
There  was  an  average  of  31  fruits  per  plant,  weighing  4.1  oz.  each. 

Some  of  the  j^lants  in  the  above  experiments  received  bottom  heat,  but  tlie  author 
states  that  the  average  size  of  the  fruits  and  the  yield  were  no  greater  with  bottom 
heat  than  without  it.  During  March  the  average  weight  of  the  fruit  of  Combination 
was  02  oz.,  Init  with  the  increase  in  sunshine  the  average  weight  per  fruit  rose  to 
over  4  oz. 

During  the  winter  of  1902  a  test  was  made  of  4  of  the  leading  forcing  varieties  to 
ascertain  their  relative  adaptation  to  winter  forcing.  Plants  were  sown  August  20 
and  benched  Novend>er  7.  The  first  ripe  fruit  was  picked  December  24  from  each 
of  the  varieties  Combination,  Lorillard,  and  Best  of  All.  This  was  47  days  after 
benching.  Eclipse  did  not  ripen  fruit  until  December  28  or  51  days  after  benching. 
Tlie  average  total  yields  per  plant  for  the  different  varieties  were  as  follows:  Combi- 
nation, 4  lbs.  6  oz.;  Lorillard,  4  lbs.  10  oz.;  Best  of  All,  5  lbs.,  and  Eclipse,  5  lbs.  4oz. 
Best  of  All  was  the  earliest  and  best  of  the  4  varieties  as  regards  yield  during  the 
short,  dull  days  of  December,  January,  and  February.  Eclipse  gave  the  largest  total 
yield  and  produced  the  smoothest  and  most  solid  fruits. 

Some  data  are  given  which  show  that  fruits  failed  to  set  during  long  periods  of 
cloudy  weather  because  of  tlie  failure  of  the  pollen  to  mature.  This  emphasizes  the 
necessity  of  hand  pollination  whenever  the  sun  does  shine. 
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A  spring  crop  was  also  grown  in  1902.  .Seed  was  sown  December  28,  1901,  and  the 
plants  benched  April  10.  The  first  ripe  fruits  were  obtained  52  days  later.  In  addi- 
tion to  the  above  varieties,  Stone  and  Koselind  were  also  grown.  With  this  crop 
Combination  and  Lorillard  both  yielded  3  lbs.  of  fruit  per  plant.  Best  of  All  3  lbs.  6 
oz.,  and  Eclipse  3  lbs.  7  oz.  The  average  yield  per  square  foot  for  the  2  crops  was 
about  2.37  lbs.  When  plants  were  trained  to  3  stems  a  yield  of  0.8  lb.  per  square 
foot  was  obtained,  as  compared  with  1.25  lbs.  for  plants  set  the  same  day  and  trained 
to  a  single  stem. 

Aggregate  atavic  mutation  of  the  tomato,  C.  A.  White  {Sric'7ire,  n.  ser.,  17 
{1903),  No.  419,  ])}).  76-78). — The  author  notes  that  in  one  instance  when  seed  of 
the  Trophy  tomato  was  planted  in  Habana,  Cuba,  the  first  crop  produced  toma- 
toes like  the  Trophy,  but  when  seed  from  these  was  planted  the  resulting  fruit  was 
exactly  like  the  small  Cherry  tomato.  Similar  results  are  reported  from  a  parish  in 
Louisiana,  in  which  the  seed  grown  in  Louisiana  produced  the  Cherry  tomato  instead 
of  the  much  improved  form  from  which  the  seed  was  obtained. 

Edible  native  bulbs,  E.  Braunton  {California  Cult.,  19  {1902),  No.  26,  ]>.  409).— 
The  use  of  some  native  California  bulbs,  such  as  wild  onions,  several  species  of 
"Mariposa  lilies,"  wild  hyacinth,  CammaiiHht  IdchtUnU,  and  an  introduced  species  of 
arrow  root  {Sagittarhi  latifolla),  for  food  are  noted. 

Orchard  studies.  I.  The  fruit  plantation.  Pome  fruits,  W.  B.  Alwood 
(  Virginia  Sfa.  Bui.  128,  pp.  73-102). — This  is  an  alphabetically  arranged  catalogue 
of  416  varieties  of  apples,  crab  apples,  pears,  and  quinces  grown  at  the  station  during 
the  past  14  years.  "It  has  been  carefully  prepared  to  conform  to  correct  nomencla- 
ture and  spelling."  It  is  stated  that  the  station  is  prepared  to  furnish  scions  true 
to  name,  ior  i)urposes  of  study,  etc.,  of  such  varieties  as  are  in  the  orchard. 

Climatic  influences  on  the  chemical  composition  of  different  varieties  of 
apples  in  the  autumn  of  1900,  as  compared  with  the  same  sorts  in  the 
autumn  of  1898,  K.  Otto  {Landw.  Jahrb.,  31  {1902),  No.  4,  pp-  60.5-618).— In  the 
fall  of  1898  18  varieties  of  apples  were  analyzed  with  reference  to  their  sugar,  starch, 
and  acid  content,  and  the  specific  gravity  of  their  musts.  These  same  varieties  were 
again  analyzed  in  1900.  The  variations  in  the  2  series  of  analyses  are  pointed  out, 
and  a  study  made  of  the  relation  of  the  differences  to  the  precipitation  and  tempera- 
ture during  the  two  seasons— March  to  October,  inclusive.  During  this  period  the 
average  monthly  p'recipitation  in  1898  was  58.6  mm.,  while  in  1900  it  was  61.4  mm. 
As  regards  temperature,  there  was  281.7°  C.  more  heat  during  the  months  of  June, 
July,  September,  and  October  in  1900  than  in  1898.  Two-thirds  of  the  varieties 
ripened  considerably  earlier  in  1900  than  in  1898,  in  many  cases  2  weeks  and  in  some 
cases  22  and  45  days  earlier.  The  specific  gravity  of  the  nuists  of  half  of  the  varie- 
ties was  consiilerably  higher  in  1900  than  in  1898.  In  13  out  of  the  18  varieties  there 
was  a  considerable  increase  in  the  sugar  content,  and  with  17  varieties  a  decrease  in 
the  acid  content  in  1900  as  compared  with  1898.  The  difference  in  rainfall  and  tem- 
perature in  1900  is  believed  to  largely  account  for  the  earlier  ripening  and  the  differ- 
ences in  the  chemical  composition  of  the  apples. 

Astrakhans  exported  successfully  {Canad.  Hort.,  25  {1902),  No.  10,  p.  398). — 
A  carload  of  Ked  Astrakhans  was  successfully  sent  to  Glasgow.  The  carrier  cases 
cost  22  cts.  each  and  the  freight  and  commission  amounted  to  about  50  cts.  per 
bushel.     The  fruit  netted  about  $435  at  Grimsby,  Ontario. 

The  book  of  pears  and  plums,  E.  Baktrum  {London  and  New  York:  John  Lane, 
1903,  pp.  96,  jjh.  ■'j,figg.  5). — This  is  the  eleventh  number  of  the  series  of  Handbooks 
of  Practical  Gardening,  edited  by  .H.  Roberts,  and  is  similar  in  scope  and  purpose  to 
the  preceding  books.  In  addition  to  the  culture  of  pears  and  plums,  that  of  cher- 
ries and  mulberries  is  also  taken  up.  Information  is  given  on  the  cooking  and  pre- 
serving of  pears,  plums,  and  cherries.  The  culture  of  all  these  fruits  is  treated  from 
the  standpoint  of  European  conditions. 
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Fruiting  of  the  hardy  orange  (Aiiier.  (Jard.,  J3  [UK),:!),  No.  416,  i^P-  797,  798). — 
It  is  rejiortt'd  that  J.  L.  Xcjnnaiiil,  of  Marksville,  La.,  has  succeeded  in  producing 
a  hardy  orauge  that  will  withstand  a  zero  teuiperature.  Ten  years  ago  the  hardy 
Trifoliata  orange  was  crossed  on  the  Satsuma  variety  of  the  sweet  orange,  for  the 
purpose  of  securing  hardiness  combined  with  a  palatable  fruit.  Some  of  the  fruit 
obtained  from  this  cross  measured  65  in.  in  circumference.  It  had  a  globular  form 
and  bright  yellow  color,  with  a  smooth,  thin,  and  clean  skin.  The  seeds  were 
fewer  than  in  the  ordinary  sweet  orange  and  the  quality  was  very  fair.  The  tree  is 
said  to  be  prolific.  The  foliage  is  that  of  the  Satsuma  while  the  stems  and  branches 
have  the  thorns  of  tlie  Trifoliata. 

Comparative  examination  of  shipping  navel  oranges  from  the  northern, 
middle,  and  southern  parts  of  the  State,  G.  E.  Colby  {California  Sin.  Rpt.  1899- 
1901,  pf.  2,  pp.  J4o-2.'>l). — Tliis  is  a  itreliniinary  report  on  a  sj'stematic  study  of  the 
progress  of  the  maturing  of  navel  oranges  in  the  3  citrus  centers  of  the  State  of  Cali- 
fornia. Analyses  are  reported  of  5  samples  of  shipping  navel  oranges  from  the 
northern  California  citrus  region,  7  from  the  San  Joaquin  Valley,  and  16  from  the 
southern  citrus  region.  The  averages  of  those  packed  during  the  month  November 
23  to  December  23,  compared  with  the  sta,ndard  for  California  navels^  are  shown  in 
the  following  table: 

Coinpvsltiun  of  Califurnia  sliippliKj  narcl  vrangof. 


Northern  region 

San  JcjiKiuin  Valley  region 

Southern  region 

Standard     for      California 
navels 


Physical  analysis. 

Analysis  of  juice. 

Average 
weight. 

Rind. 

Flesh. 

Total  sol- 
ids (by 
spindle). 

Per  ct. 
10.00 
11.90 
11.80 

13. 30 

Total 
sugars. 

Acid 
(cit- 
ric). 

Pulp 
pressed. 

Juice. 

G-raim. 
240 
2(51 

1S4 

288 

Per  ct. 
27.4 
27.7 
29.5 

28.4 

Per  ct. 
24.2 
24.4 

25.4 

30.0 

Per  rf. 
4S.4 
47.9 
45.1 

41.  G 

Per  ct. 
7.37 

8.78 
8.77 

10.46 

Per  ct. 
0.94 
1.22 

1.43 

.97 

Flavor 

(30 
points). 


The  quantity  of  sugar  in  oranges  is  believed  to  be  a  safe  guide  to  the  degree  of 
ripeness  of  the  fruit.  The  ratio  of  acid  to  sugar  in  standard  California  navels  is  1  per 
cent  of  acid  to  10.5  per  cent  of  sugar.  In  the  tal)le  above  the  proportion  varies  from 
1:7  or  nearly  8  in  all  the  shii)ping  navels  of  November  and  December.  This  fruit  is 
roughly  estimated  to  be  about  four-fifths  ripe. 

"It  seems  inj probable  that  the  shipping  fruit  of  November  and  December  would 
ever  ripen  enough  in  transit,  or  afterwards  in  the  market,  to  bring  up  the  sugar  to 
that  produced  in  the  orchard  in  later-picked  fruit,  or  to  that  of  the  standard.  Our 
experience  with  keeping  oranges  over  2  months  has  been  that  the  increase  in  sugar 
is  very  small — only  ^  of  a  point;  e.  g.,  from  10  to  only  10.3  per  cent  total  sugar." 

In  one  instance  a  sample  of  oranges  picked  in  the  northern  district  December  5 
contained  10.52  per  cent  of  sugar.  "This  amount  of  sugar  is  only  found  in  one  other 
sam])le,  the  March  12  navel  from  Duarte,  southern  California  region.  Probably,  as 
thelnorthern  orchards  grow  older,  it  will  be  more  common  for  their  earliest  output 
to  reach  full  maturity  in  early  December.  At  any  rate  there  seems  to  be  a  possibility 
of  navels  attaining  very  early  full  maturity  in  the  northern  citrus  regions." 

A  table  of  anaryses  of  shipping  and  fully  ripe  navels  for  the  3  citrus  districts  noted 
above  for  fruit  picked  between  November  23  and  March  12  is  also  included  in  the 
rei)ort. 

Diagrams  for  packing  citrus  fruits,  il.  H.  Hume  {Florida  Sia.  Bui.  63,  folio, 
/r/.s.  .;,  d(j)it.'<.  o4). — Diagrams  are  given  showing  how  different  sizes  of  sweet  oranges, 
Satsuma  oranges,  pomelos,   numdarins,  lemons,  and  limes  should  be  packed.     The 
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size  measurements  of  the  Ijoxes  used  are  given  in  each  case  and  brief  suggestions 
given  regarding  picking,  packing,  and  handling  the  fruit.  Kumquats,  it  is  stated, 
should  be  packed  in  quart  baskets  and  shipped  in  strawberry  carriers. 

Smyrna  figs,  G.  E.  Colby  {California  Sta.  Rpt.  1899-1901,  pt.  2,  pp.  242,  243).— 
Analyses  are  given  of  dried  packed  commercial  Smyrna  figs  grown  at  Fresno  in  1900 
and  of  other  dried  but  unpacked  figs  of  the  same  crop.  An  analysis  of  imported 
packed  Smyrna  figs  is  given  for  comparison.  The  California  packed  Smyrna  figs 
were  very  large,  averaging  f  oz.  in  w'eight,  anil  had  apparently  not  gone  through  the 
sweating  process.  The  skin  appeared  thicker  than  on  ordinary  Smyrna  figs  and 
tougher.  This  fruit  contained  33.48  per  cent  of  water  as  compared  with  21.06  per 
cent  in  the  imported  Smyrna  figs.  Recalculating  the  data  on  the  basis  of  the  same 
water  content  for  both  the  comparative  composition  is  as  follows: 

Cornposition  of  California  and  imported  Smyrna  Jigs. 


California 
grown. 


Imported. 


Water 

Ash 

Proteids 

Crude  fiber 

Fat 

Sugar  (grape  and  fruit) 


Per  cent. 

21.06 

1.72 

4.37 

8.02 

.91 

63.92 


Per  cent. 
21. 06 
1.80 
1.06 

\         10.58 

62.50 


This  shows  1\  per  cent  more  sugar  and  nearly  ^  per  cent  more  proteid  for  the  Cali- 
fornia fruit  than  for  the  imported  figs.  Three  varieties  of  unpacked  figs  ranged  in 
water  content  from  23.02  per  cent  to  24.25  per  cent;  jirotein,  from  3.94  per  cent  to 
4.42  percent;  and  sugar,  from  62.5  percent  to  64.10  per  cent.  An  analysis  of  the 
seed  of  the  dried  California-grown  Smyrna  fig  Black  Bulletin  gave  the  following  data: 
AVater,  6  jier  cent;  protein,  14  percent;  carbohydrates  (showing  a  few  starch  grains), 
13.5  i)er  cent;  fat,  34.4  per  cent;  fiber,  30.4  ^ler  cent;  and  ash,  1.7  per  cent. 

Culture  and  preparation  of  cacao  in  Trinidad,  A.  Elot  (Cnltnre  et  p)rcp>aration 
du  cacao  a  la  Trinidad.  Paris:  Augustin  Challarnel,  1900,  jrp.  31,  pis.  2,  Jigs.  3). — 
The  climate  and  soilof  Trinidad  are  discussed,  together  with  the  methods  observed 
in  that  island  in  cacao  culture  and  preparation  for  market. 

The  tea  plant,  F.  Coulombier  {Uarbre  a  the.  Paris:  Augustin  Challamel,  1900, 
pp.  X^164,  pl><-  12,  Jigs.  26). — An  elementary  work  on  tea  culture,  beginning  with  the 
soil,  climate,  and  planting  of  the  seed,  and  including  all  tlie  cultural  ojjerations  to 
tlie  fermentation,  drying,  jjacking,  and  disposal  of  the  product.  It  is  designed  as  a 
cateciiism  in  tea  culture  for  planters. 

Tests  of  potash  fertilizers  on  vines,  E.  Markk  {Prog.  Agr.  ct  Vit.  {Ed.  L'Est), 
24  {1903),  No.  1,  pp.  13,  14). — By  the  use  of  sulphate  of  potash  the  average  yield  of 
grapes  per  hectare  in  3  different  experiments  was  increased  8,  11,  and  20  per  cent, 
respectively,  over  the  yields  obtained  when  only  superphosphate  and  nitrate  of  soda 
were  used. 

The  preparation  of  Malaga  raisins,  \'.  Sebastian  {Queensland  Agr.  Jour.,  11 
{1902),  No.  5,  pp.  343-346). — Tlie  methods  of  prei^aring  Malaga  grapes,  botli  in 
Spain  and  in  California,  are  described  in  considerable  detail. 

Expedition  to  Central  and  South  America,  P.  Pkeuss  {Expedition  nach  Central- 
nnd  Sii'laiiwrika.  Berlin:  Koloni<d-Wirtsrh(ftlicJies  Komitee,  1901,  pp.  452,  ph.  20, 
Jigs.  78,  plan  i).— Under  the  direction  of  the  Kolonial-Wirtschaftliches  Komitee  the 
author  made  an  agricultural  expedition  into  Central  and  South  America.  Following 
a  description  of  several  of  the  countries  of  South  America  and  Mexico  and  of  the 
characteristics  of  the  agriculture  and  people  in  the  different  countries,  the  methods 
followed  in  the  various  districts  in  the  culture,  curing,  and  preparation  for  market 
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of  cacao,  vanilla,  Peru  balsam,  coffee,  caoutchouc,  gutta-percha,  and  nutmegs  are 
given.  The  l)est  2)ractices  in  the  case  of  each  of  these  different  crops  are  concisely 
summarized.  The  most  attention  has  been  given  to  the  culture  of  coffee,  cacao,  and 
vanilla.  An  inventory  of  the  i)lant  material,  etc.,  gathered  on  the  journey  is  given 
in  an  appendix. 

First  year  in  tropical  agriculture,  G.  Saussine  {La  premiere  annee  cV agriculture 
tropicaJe.  Farix:  Aiit/n.stiii  ClutUamel,  1900,  pp.  VI-\rS16,  figs.  84). — An  elementary 
school  text-book  on  the  general  subject  of  tropical  agriculture.  A  discussion  of  tools, 
stock,  and  the  usual  tropical  plants  is  included. 

Refrigerator  cars  {Canad.  Hort.,  25  {1902),  No.  10,  p.  407). — It  is  reported  that 
the  Hanrahan  refrigerator  cars  running  between  Grimsby  and  Ottawa  have  carried 
fruit  as  satisfactorily  as  the  regular  express  cars. 

Forcing  branches  of  hardy  shrubs  {Gardening,  11  {1903),  Xo.  24S,  p.  121). — It 
is  stated  that  branches  of  flowering  shrubs  may  be  brought  into  bloom  during  the 
winter  by  timely  cutting  and  bringing  into  the  greenhouse.  The  branches  should  be 
put  into  a  barrel  of  water  in  a  warm  house  and  occasionally  si^rinkled  with  lukewarm 
water.  The  flowering  almond  {Prunua  amygdulus)  is  especially  suited  for  this  work, 
and  if  wanted  for  the  Christmas  trade  it  should  be  cut  and  brought  into  the  house 
the  latter  part  of  November.  Forsythia  and  ribes  may  also  be  treated  in  the  same 
manner.  The  forsythia  requires  a  little  longer  time  to  come  into  bloom  than  the 
flowering  almond,  and  the  ribes  about  the  same  length  of  time.  Hardy  magnolias 
have  also  proved  very  satisfactory  in  this  work.  The  white-flowered  kinds  are  stated 
to  produce  flowers  of  a  much  finer  and  more  satin-like  texture  than  those  grown  out 
of  doors.  Magnolia  flowers  thus  obtained  are  very  durable,  remaining  in  perfect 
condition  sometimes  for  8  to  10  days  after  the  develojiment  of  the  flowers. 

Correlation  bet-wreen  the  color  of  roots  of  carnations  and  the  flowers  {Rev. 
Hurt.  [A/r/x],  74  {1902),  No.  24,  p.  o67).—lt\H  stated  that  Chaljuud  has  observed 
that  carnations  with  red  roots  have  red  flowers,  those  with  white  roots  produce  white 
flowers  or  a  white  ground,  and  those  with  yellow  roots  produce  yellow  flowers  or  a 
yellow  ground.  The  advantage  to  be  gained  from  this  knowledge  is  in  the  produc- 
tion of  new  varieties,  the  color  of  the  flowers  being  indicated  by  the  color  of  the 
seedling  roots  without  waiting  for  the  plants  to  blossom. 

Raising  gladiolus  hybrids  {Amer.  Gard.,  23  {1902),  No.  418,  p.  834). — An 
account  is  given  of  the  origin  of  the  hybrid  gladiolus  Princeps,  originated  by  D.  W. 
Van  Fleet.  This  is  a  very  vigorous  growing  gladiolus  of  a  true  Salvia  scarlet  color. 
It  was  obtained  from  seed  produced  as  a  result  of  hyl)ridizing  G.  cruehtus  from  South 
Africa  with  a  large-flowered  garden  variety  of  the  Childsii  strain.  This  gladiolus 
has  been  successfully  grown  nearly  everywhere  in  the  United  States  and  in  several 
European  countries. 

The  book  of  orchids,  W.  H.  White  {London  and  New  York:  John  Lane,  1903,  pp. 
118,  ph.  11). — This  is  the  eighth  in  the  series  of  Handbooks  of  Practical  Gardening, 
edited  by  H.  Roberts.  The  work  discusses  orchid  houses,  materials  for  potting, 
watering,  diseases,  etc.,  and  gives  brief  accounts  of  89  genera  of  orchids  and  their 
species,  witlv  many  cultural  suggestions. 

Greenhouse  construction  and  management,  S.  T.  Maynard  {Massachtisetts 
State  Bd.  Agr.,  Bid.  6,  1902,  pp.  29-40,  figs.  16). — A  popular  discussion  of  materials, 
foundations,  superstructures,  painting,  glazing,  heating,  ventilating,  beds,  benches, 
and  insects. 
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Economics  of  forestry,  B.  E.  Fernow  {New  York:  Thos.  Y.  Crowell  &  Co., 
1902,  pp.  XII-\^520). — The  author  treats  of  forestry  from  the  standpoint  of  political 
economy,  aiming  to  present  sucli  information  as  is  required  to  fully  appreciate  the 
proper  role  of  forests  and  forest  products  in  public  affairs.     This  is  one  of  a  very  few 
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sucli  liookH,  and  is  probably  the  (Hily  one  publislied  in  the  iMi^H.^h  langnage  whieh 
attempts  a  systematic  discnssion  of  the  varions  toj>ics  treated.  The  book  is  not  only 
a  contribntion  to  economic  science,  but  also  to  the  technical  literature  of  forestry. 
The  chapters  are:  The  relation  of  the  State  to  natural  resources,  the  forest  as  a 
resource,  the  forest  as  a  condition,  forest  and  forestry  defined,  the  business  aspects 
of  forest  production,  natural  history  of  the  forest,  sylviculture,  forest  economy, 
principles  and  methods  of  forest  policy,  forest  policies  of  foreign  nations,  the  forest 
conditions  of  the  United  States,  and  the  forestry  movement  in  the  United  States. 
A  Vjibliography  and  numerous  notes,  tallies,  and  other  references  are  added  in  the 
appendix. 

Among'  green  trees,  Julia  E.  Rogers  {CJdcago:  A.  W.  Mmnford,  1902,  pp. 
XXn^202,  ph.  25,  figs.  196). — This  is  a  pojiular  treatise  describing  a  limited  num- 
ber of  trees,  and  giving  account  of  their  physiological  activity,  their  cultivation,  and 
their  systematic  relations.  In  all  about  125  different  kinds  of  trees  are  described, 
the  author  aiming  to  include  the  more  common  and  important  trees  growing  in  the 
States  north  of  Virginia  and  Arkansas  and  east  of  the  Rocky  Mountains.  The  first 
part  of  the  book  is  taken  up  with  a  nature-study  consideration  of  trees,  followed  by 
chapters  on  the  growth,  reproduction,  and  other  physiological  functions  of  the  trees. 
In  the  third  jiart  of  the  book  the  horticultural  phases  of  tree  growth  are  discussed, 
and  directions  given  for  planting,  pruning,  and  protection  of  different  kinds  of  trees. 
The  book  concludes  with  a  description  of  the  species  as  indicated  above. 

Studies  of  trees  in  winter,  Annie  O.  Huntington  {Boston:  Kniglit  ct  Millet, 
1902,  pp.  XVIII-\^19S,  ph.  79,fig.'i.  3). — A  description  is  given  of  the  winter  aspect 
of  a  number  of  the  deciduous  trees  occurring  in  the  northeastern  United  States,  with 
an  introduction  by  C.  S.  Sargent,  of  the  Arnold  Arboretum.  The  charac^ters  upon 
which  the  recognition  of  the  trees  in  winter  depend  are  based  largely  upon  the 
aspect  of  the  trunk  and  branches,  stems  and  twigs,  leaf  scars,  bud  scars,  and  shape 
and  position  of  the  buds.  After  describing  these  at  length  the  author  takes  up  and 
describes  about  40  different  kinds  of  trees,  the  best  known  of  which  are  the  horse 
chestnut,  majiles,  ashes,  walnuts,  hickories,  birches,  beeches,  chestnut,  oaks,  elms, 
sycamore,  locusts,  lindens,  magnolias,  willows,  poplars,  larch,  etc.  In  addition  to 
describing  the  winter  aspect  of  these  trees  so  that  they  may  be  readih'  rectjgnized, 
notes  are  given  on  the  distribution  and  general  characters  of  the  trees,  together  with 
statements  regarding  their  value  from  economic  and  other  standpoints.  The  book 
is  an  important  contribution  to  our  knowledge  of  the  forest  flora  of  a  consiilerable 
portion  of  this  country,  since  the  species  described  are  not  by  any  means  restricted 
to  the  northeastern  part  of  the  country. 

Timber  resources  of  the  United  States  (  Tradesman,  4S  {1903) ,  No.  10,  p.  74)- — 
According  to  recent  estimates  the  merchantal)le  timber  of  the  United  States,  not 
including  Alaska  or  the  island  possessions,  aggregates  1,300,000,000,000  ft.  B.  M. 
Another  estimate,  based  upon  the  annual  product  and  the  prospective  life  of  the 
lumber  industry  from  the  standpoint  of  those  who  are  familiar  with  the  various 
sections,  is  somewhat  lower— in  round  numbers  1,093,000,000,000  ft.  15.  M.  This 
estimate  takes  into  account  only  the  timber  which  is  adapted  to  use  as  saw  tiuiber, 
and  does  not  take  into  consideration  the  production  of  cord  wood,  posts,  poles,  etc. 

History  of  the  lumber  industry  in  the  State  of  New  York,  W.  F.  Fox  {New 
York  State  Fared,  Fish,  and  (,'ame  Com.  Rpt.  1900,  pp.  237-305,  pis.  24,  map  1). — This 
is  a  reprint  of  Bulletin  34  of  the  Bureau  of  Forestrv  of  this  Department  (K.  S.  R., 
14,  p.  57.5). 

Manuring:  woodlands  {Farmers'  Gaz.,  61  {1902),  No.  21,  p.  3SS). — A  summary 
is  given  of  investigations  conducted  on  the  continent  of  Europe  in  which  the  value 
of  fertilizers  in  promoting  forest  growth  was  studied.  In  several  examples  the 
increased  growth  of  the  forest  trees  due  to  the  dressings  of  fertilizers  and  cultiva- 
tion much  more  than  paid  for  the  cost  of  a]ii>lication.     In  one  experiment  where 
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similar  plats  of  Scotch  pine  were  planted,  the  first  was  retained  as  a  check  plat,  the 
second  received  700  lbs.  of  slag  and  4  cwt.  of  kainit,  while  the  thii'd  plat  received 
12  cwt.  each  of  slag  and  kainit.  The  trees  at  the  age  of  8  years  were  from  30  to  40 
in.  in  height  on  the  nnmannred  soil,  50  to  (59  in.  in  height  on  the  plat  receiving  the 
smaller  amonnt  of  fertilizer,  and  from  58  to  88  in.  in  height  on  the  one  receiving  the 
larger  application. 

The  use  of  nitrate  of  soda  in  sylviculture,  J.  Huberty  (BuI.  Soe.  Cent.  Forest. 
Belg.,  9  {1902),  No.  7,  pp.  411-421,  pis.  2). — The  results  of  experiments  with  nitrate 
of  soda  upon  the  growth  of  forest  trees  in  nurseries  are  given.  The  experiments 
were  conducted  in  a  number  of  regions  with  almost  xmiform  results.  The  applica- 
tion of  from  300  to  400  kg.  of  nitrate  of  soda  per  hectare  had  a  marked  effect  upon 
the  young  trees,  causing  a  greatly  increased  growth  of  spruces,  white  pine,  oaks, 
maples,  etc.  The  increase  in  growth  was  considered  mu(;h  in  ex(!ess  of  the  cost  of 
the  fertilizer  an<l  its  application. 

Tree  growing-  in  Nebraska,  C  Y^.  Bessey  {Forestry  and  Irrig.,  8  {1902),  No. 
11,  pp.  4,'J.!-4o'j,  fiijs.  ,.•'). — A  brief  popular  description  is  given  of  the  recent  under- 
taking of  this  I)ei)artment  in  tree  planting  in  western  Nebraska.  For  this  purpose 
2  forest  reserves  have  been  proclaimed  which  embrace  212,000  acres.  The  tree 
l)lanting  which  was  undertaken  in  the  Sand  Hills  of  Holt  County  about  1890  by 
this  Department  is  briefly  described,  and  the  trees  are  now  said  to  be  from  1(5  to  18 
ft.  high  and  growing  vigorously.  The  predominating  species  are  pines,  and  the 
results  obtained  seem  to  indicate  the  possiV)ility  of  foresting  this  area. 

Recent  forest  fires  in  Oregon  and  Washington,  W.  T.  Cox  {Forestrii  ond 
Irr'uj.,  8  {1902),  No.  11,  pp.  462-470,  pi.  1,  timps  2). — An  account  is  given  of  the 
severe  forest  fires  which  occurred  during  Septeml)er  in  Washington  and  Oregon.  In 
all  more  than  (300,000  acres  were  swept  by  fire.  In  some  regions  not  a  single  living 
tree  remains  to  seed  the  burned  areas.  In  a  few  places  the  Douglas  spruce  remains 
in  sufiicient  abundance  to  secure  the  reproduction  of  the  forest,  but  cedar,  arbor- 
vit;e,  and  hemlock,  being  less  resistant  to  fire,  were  invarial)ly  killed.  The  money 
loss  in  both  States  is  estimated  at  more  than  $12,750,000. 

A  plantation  of  European  larch.,  A.  F.  Hawes  {Forestry  and  Irrig.,  8  {1902), 
No.  11,  pp).  472-474,  fig-  I)- — An  account  is  given  of  a  small  plantation  of  European 
larch  near  New  Haven,  Coini.,  which  was  planted  about  23  years  ago,  the  trees 
being  imported  from  Europe.  "When  planted  the  trees  averaged  2i  ft.  in  height  and 
were  set  in  rows  4  ft.  aj^ai't  in  each  direction.  A  study  was  made  of  the  stand  of 
trees  and  the  value  estimated.  The  present  value  of  the  plantation  is  estimated  to 
be  about  $80  per  acre.  A  large  proportion  of  trees  has  been  suppressed  owing  to  close 
])lanting.  Through  ignorance  of  the  intolerance  of  larch  to  shade  this  experiment 
lias  proved  a  failure,  where  had  more  open  planting  been  adopted  the  results  might 
have  T)een  ])rofitable. 

A  contribution  to  the  knowledge  of  the  timber  of  the  yew  tree,  G.  Thoms 
{Kurhl.  Natnrforsch.  Ver.  Riga,  45  {1902),  pp.  28-33). — The  yew  tree  {Taxus  baccata) 
is  said  to  live  to  a  great  age  and  attain  a  diameter  of  a  meter  or  more.  Its  distribu- 
tion is  briefly  indicated,  and  analyses  of  the  ash  of  the  wood  are  given.  The  specific 
weight,  as  comijared  with  that  of  oak,  beech,  ash,  birch,  etc.,  is  shown  to  be  greater 
than  all  those  woods. 

The  mesquite,  S.  J.  Holsinger  {Forestry  and  Irrig.,  8  {190^),  No.  11,  pp.  447-453, 
Jigs.  5). — A  description  of  the  habits  and  uses  of  the  mesquite  {Prosopis  jidiflora)  is 
given.  While  as  a  rule  this  plant  over  the  greatest  extent  of  its  range  does  not  attain 
tree-like  proportions,  yet  in  parts  of  Colorado  and  Arizona  it  is  met  with  growing  to  a 
height  of  35  to  65  ft.,  with  a  diameter  of  18  to  30  in.  or  more.  As  an  economic  plant 
it  is  one  of  the  most  valuable  of  the  southwestern  region.  Its  wood  is  close,  hard 
grained,  and  adapted  to  various  uses;  while  as  an  ornamental  and  shade  tree  it  is 
superior  to  many  otiier  si)ecies.     On  aci-ount  of  the  great  extent  of  the  root  develop- 
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inent  it  is  considered  valuable  to  iirotect  soils  against  erosion,  and  its  reproduction 
and  o-rowth  as  coppice  is  ra])id  and  the  second  growth  wood  which  matures  in  from 
10  to  20  years  is  said  to  be  better  than  the  original  growth.  In  addition  to  its  tindjer 
value,  the  beans  which  are  produced  in  great  abundance  have  a  distinct  value  both 
as  food  and  feeding  stuff.  The  bark  also  contains  a  high  percentage  of  tannin  which 
is  locally  used,  and  a  gum  which  is  capable  of  making  tine  mucilage  exudes  from  the 
branches.  The  distribution  of  the  mesquite  is  indicated  and  its  related  species, 
the  screw  bean  (P.  2^ubescens),  is  also  briefly  mentioned. 

Difficulties  and  errors  in  stem  analysis,  A.  S.  Williams  {Forestry  Quart,  1 
[190J),  No.  1,  pp.  12-17). — A  number  of  the  difficulties  which  are  met  with  in 
attempting  stem  analysis,  and  the  sources  of  a  number  of  errors  are  pointed  out. 
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Spore  resistance  of  loose  smut  of  wheat  to  formalin  and  hot  water,  W. 

Stuart  {Proc.  Indiana  Acad.  Set.  1901,  pp.  275-282). — On  account  of  the  apparent 
difference  in  the  resistance  of  the  spores  of  loose  snuit  to  various  media,  a  series  of 
experiments  was  undertaken  in  which  spores  from  smutted  heads  were  subjected  to 
various  germination  tests.  Before  being  placed  to  germinate,  they  were  treated  with 
varying  strengths  of  formalin  and  different  temperatures  of  hot  water  for  varying 
periods  of  time.  As  a  result  of  the  experiments  it  was  concluded  that  the  smut 
spores  themselves  are  easily  destroyed  by  either  formalin  or  hot  water  treatments, 
but  owing  to  the  somewhat  impervious  nature  of  the  seed  coats  of  wheat  the  spores 
frequently  find  lodgment  in  the  interstices  and  it  is  difficult  to  reach  and  kill  them 
in  the  ordinary  methods  of  treatment.  To  render  the  seed  coats  of  wheat  susceptible 
to  such  agencies  as  are  commonly  employed  for  the  prevention  of  smut,  it  is  recom- 
mended that  the  seed  should  be  soaked  for  several  hours  in  cold  water  prior  to  the 
treatment.  When  so  treated,  a  short  immersion  in  an  0.18  per  cent  solution  of 
formalin  or  10  minutes  in  water  at  120°  did  not  materially  influence  the  germination 
of  the  wheat  and  destroyed  the  smut. 

Experiments  in  the  prevention  of  smut  in  oats,  T.  Johnson  [Jour.  Ikjit.  Agr. 
and  Tech.  Tnstr.  Ireland,  2  {1902),  No.  3,  pp.  426-436,  figs.  ;^).— An  account  is  given 
of  experiments  conducted  for  the  prevention  of  oat  smut  (  Ustilago  avenie)  in  which 
the  relative  efficiency  of  potassium  sulphid,  copper  sulphate,  formalin,  hot  water, 
and  the  "sar"  or  sodium  sulphid  solution,  previously  described  (E.  S.  R.,  10,  p.  154), 
were  tested.  As  a  result  of  the  experiments  it  is  shown  that  smut  of  oats,  which  is 
very  prevalent  in  the  west  of  Ireland,  can  be  almost  entirely  prevented  by  treatment 
of  the  seed,  and  when  the  cost  of  application  and  efficiency  is  considered  the  "sar" 
or  sodium  sulphid  solution  is  preferred. 

The  specialization  of  Erysiphe  graminis,  E.  Marchal  {I'lng.  Agr.  Gemhloux, 
13  {1902),  No.  l,pp.  10-13). — An  account  is  given  of  a  series  of  experiments  con- 
ducted with  Erysiphe  graminis  to  determine  the  possibility  of  cross  inoculations  of 
this  fungus  from  one  host  to  another.  There  are  said  to  be  about  55  species  of 
grasses  affected  by  this  fungus,  and  the  experiments  briefly  outlined  were  conducted 
from  March  to  June,  1902.  Plants  of  wheat,  barley,  rye,  and  oats  were  cross  inocu- 
lated with  the  Erysiphe  from  different  hosts.  In  about  15  days  an  abundant 
development  took  place  but  only  in  those  cultures  where  the  spores  had  been  taken 
from  host  plants  of  the  same  species.  A  series  of  experiments  was  then  undertaken 
in  which  the  attempt  was  made  to  transfer  the  mildew  from  various  wild  grasses  to 
the  cultivated  cereals.  As  a  result  of  all  his  experiments,  the  author  is  led  to  con- 
clude that  there  are  a  number  of  well  defined  forms  of  Erysiphe  graminis  which  are 
specialized  to  their  res])ective  hosts.  Morphological Ij^  no  differences  can  be  detected, 
but  infection  expei'iments  invariably  failed  when  the  species  of  host  plants  were  not 
rather  closely  related. 
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On  the  specialization  of  Erysiph.e  graminis,  E.  March  al  [Compt.  Rend.  Acad. 
Sci.  I'ariii,  135  {1902),  No.  8,  pp.  -210-212). — A  report  is  given  of  studies  made  of  this 
common  grass  mildew  in  which  reciprocal  inoculations  were  made  with  material 
obtained  from  a  number  of  different  host  plants.  The  results  of  his  experiments, 
which  have  been  already  noted  above,  show  that  ErysipJie  gvdnmm  has  become 
specialized  on  a  number  of  hosts.  Descriptions  are  briefly  given  of  the  specialized 
forms,  to  which  the  author  gives  names  based  upon  the  principal  host  plants.  The 
form  species  recognized  are  trltici,  hordei,  secalis,  avenue,  pox,  agropyri,  and  hromi. 

Cotton  disease  in  Egypt,  G.  Delacroix  {Agr.  Prat.  Pays  Chands,  2  {1902),  No. 
8,  pp.  135-143;  Jour.  Agr.  Trap.,  2  {1902),  No.  14,  PP-  231-233).— Pi.  description  is 
given  of  a  cotton  disease  in  Egypt,  the  diseased  material  of  which  was  sent  to  the 
author  for  determination.  From  the  description  of  the  disease  furnished  the  author, 
and  the  examination  of  the  infected  material,  he  is  led  to  believe  that  the  disease  is 
identical  with  that  known  in  the  United  States  as  cotton  wilt.  A  study  of  the  parasite 
offers  no  differences  so  far  as  he  can  determine  from  that  described  as  Neocosmospora 
rashifecta  (E.  S.  R.,  11,  p.  944).  The  author  states  that  the  resistance  of  Egyptian 
cotton  to  disease  ol)served  in  this  country  does  not  seem  to  have  been  noted  in  Egypt. 

Cucumber  and  melon  leaf  blotch  {Jour.  Bd.  Agr.  \_London'\,  9  {1902),  No.  2, pp. 
196-198,  pi.  1) . — The  fungus  causing  this  disease  was  first  observed  and  described  as 
Cercos^pora  melonis  in  1896,  and  has  spread  with  marked  rapidity.  It  attacks  the 
foliage,  causing  small  pale  green  spots  on  the  upper  surface  of  the  leaf.  Tliese  gradu- 
ally increase  in  size,  passing  from  gray  to  a  brownish  or  yellowish  color.  Frequently 
the  leaf  becomes  dry  and  crumbles  within  24  hours  of  the  first  appearance  of  infec- 
tion. Such  dead  leaves  are  a  source  of  continued  infection  and  should  be  destroyed. 
The  disease  seems  to  assume  destructive  tendencies  only  upon  plants  grown  under 
glass  where  high  temperature  and  excessive  moisture  are  present.  Such  conditions 
result  in  the  production  of  soft  growth  rendering  the  attack  of  the  fungus  possible. 
The  distribution  of  the  disease  through  shipping  boxes  has  been  demonstrated.  For 
preventive  measures  the  spraying  with  potassium  sulphid  is  recommended.  The 
diseased  leaves  should  be  removed  and  burned,  and  after  the  diseased  crop  is  removed 
the  soil  should  be  thoroughly  disinfected. 

The  finger-and-toe  in  turnips  {.Tour.  Bd.  Agr.  [London],  9  {1902),  No.  3, pp.  145- 
149,  fig.  1). — A  description  is  given  of  the  club  root  of  turni2>s  caused  by  P/o.sniod.i- 
ophora,  brassicx.  This  disease  in  addition  to  attacking  turnips  affects  nearly  all  plants 
belonging  to  the  family  Crucifene.  As  means  for  the  prevention  of  the  disease  the 
ai>plication  of  fresh  burned  lime  to  infected  land  is  recommended  In  order  to  secure 
the  best  results  this  should  be  spread  on  the  land  18  months  or  more  belore  ihe 
turnip  crop  is  sown.  Other  forms  of  lime  are  more  or  less  effective  but  none  are  as 
efficient  as  the  common  burned  limestone,  which  is  slaked  just  before  spreading,  fn 
addition  to  the  treatment  with  the  lime  the  rotation  of  crops  is  recommended,  and 
turnips  or  similar  crops  should  not  occupy  the  land  oftener  than  once  in  8  years. 
Experiments  have  shown  that  acid  fertilizers  encourage  the  development  of  this  dis- 
ease and  should  in  no  case  be  used.  The  author  states  that  while  no  varieties  seem 
entirely  immune  to  disease  some  appear  markedly  resistant. 

Notes  on  apple  rusts,  H.  H.  Whetzel  {Proc  Indiana  Acad.  Sci.  1901,  pp 
255-261).— Notes  are  given  on  the  general  prevalence  of  apple  rust  throughout  the 
region,  and  attention  called  to  the  fact  that  while  the  fungus  was  exceeding!  v  abun- 
dant on  cedars  during  1900  it  was  markedly  scarce  the  following  season.  The 
Rcestelia  stage  was  sufficiently  abundant  for  the  purposes  of  investigation  during  the 
summer  of  1901,  although  not  as  abundant  as  the  previous  year.  An  experiment 
was  attempted  in  which  parts  of  apple  trees  were  inclosed  with  cheesecloth  just  as  tht- 
buds  were  beginning  to  swell  and  when  the  teleutospores  had  not  yet  ripened  .m  the 
cedars.     The  protected  leaves  were  examined  from  time  to  time,  and  while  inlected 
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to  some  extent  they  difl  not  exhibit  nearly  as  many  S]iots  as  the  unprotected  por- 
tions of  the  tree.  It  is  beheved  that  the  infection  was  caused  through  the  develop- 
ment of  the  sporidia  of  the  fungus  and  not  directly  through  the  distriljution  of  the 
teleutosi)ores.  Laboratory  experiments  were  conducted  with  the  teleutospores,  in 
which  it  was  found  that  the  best  germination  took  place  on  slides  wliich  were 
moistened  and  placed  in  the  sunlight  under  bell  jars.  This  allowed  the  spores  to 
dry  slowly,  thus  affording  natural  conditions  for  sporidia  production.  The  galls  pro- 
duced on  the  cedar  are  believed  to  be  perennial.  The  mycelium  passing  the  summer 
in  the  old  gall  produces  new  outgrowths  and  a  second  crop  of  spores  in  the  following 
spring.  In  this  way  the  occurrence  of  the  Rcestelia  stage  of  the  disease  in  1901,  fol- 
lowing an  almost  total  disappearance  of  the  cedar  apples,  may  be  explained.  Marked 
differences  are  reported  on  the  immunity  of  different  varieties  of  apples  as  observed 
in  the  different  orchards. 

Pink  rot,  an  attendant  of  apple  scab,  J.  Cr.^ig  and  J.  M.  Van  Hook  {New 
Yoi'k  Cornell.  Sta.  Bui.  207,  pp.  161-171,  pis.  2,  figs.  5). — Attention  is  called  to  a  very 
destructive  rot  which  accompanies  and  follows  apple  scab.  This  is  caused  by  a  para- 
site which  appears  only  on  apples  infested  with  scab.  It  is  first  noticed  as  a  thin 
gray  mildew,  always  thicker  around  the  margin  of  the  scab  s])ots.  Later  it  assumes 
a  pink  color,  due  to  the  maturing  of  the  fungus.  The  apple  scab  fungus  as  it 
matures  ruptures  the  skin  of  the  apple  and  the  edges  are  left  somewhat  upturned, 
and  it  is  through  these  broken  surfaces  that  the  pink  fungus  gains  entrance.  The 
first  appearance  on  the  apples  is  the  browning  of  the  e})idermis  about  the  scab  spots. 
This  gradually  extends  in  all  directions,  imtil  by  the  merging  of  the  spots  large  areas 
or  the  entire  surface  may  be  involved.  As  the  spots  increase  in  size  the  surface 
l)ecomes  sunken  by  the  dissolution  of  the  solid  parts  of  the  apple  underneath,  as 
well  as  the  evaporation  of  water  thi-ough  the  spots.  The  fungus,  which  has  been 
identified  as  Cephalothecium  roseum,  is  not  ordinarily  considered  as  a  parasite,  but 
usually  grows  upon  decaying  vegetable  mattei".  The  atmospheric  conditions  for 
spraying  were  very  unfavorable  during  this  season,  and  as  a  consequence  there  was 
an  unusual  development  of  apple  scab.  The  injury  caused  by  the  scab  made  pos- 
sible the  al>undant  development  of  the  pink  fungus.  Good  tillage,  careful  pruning 
and  spraying,  which  will  result  in  the  production  of  apples  free  from  scab,  wouM 
also  prevent  the  occurrence  of  this  pink  rot.  Experiments  were  carried  on  to  test 
the  practicability  of  disinfecting  apples  by  dipping  or  fumigating  them  to  prevent 
the  growth  of  this  fungus.  Samples  were  dipped  in  solutions  of  copper  sulphate 
and  formalin  and  were  fumigated  with  formaldehyde  gas  and  with  vapors  of  sul- 
phur, the  best  results  being  obtained  where  the  formaldehyde  gas  was  used.  Storing 
the  apples  at  low  temperature  will  retard  the  development  of  the  pink  rot,  but  it 
is  probable  that  removing  fruit  from  cold  storage  would  increase  the  rapidity  of  the 
decay. 

The  bitter  rot  of  apples,  H.  von  Schrenk  and  P.  Spaulding  {Science,  n.  ser., 
16  {190:^),  No.  408,  2)p.  069,  670). — A  description  is  given  of  recent  investigations  on 
the  origin  and  distribution  of  the  bitter  rot  of  apples,  a  note  on  which  has  been 
given  elsewhere  (E.  S.  R.,  14,  p.  367).  It  is  claimed  that  the  bitter  rot  can  be  traced 
to  canker  spots  on  the  limbs  of  the  apple  tree.  Spores  from  apples  inoculated  into 
living  apple  branches  produced  the  canker,  and  healthy  apples  reinoculated  from 
the  canker  produced  the  bitter-rot  disease  on  the  fruit.  Inoculations  of  pure 
cultures  gave  similar  results,  and  it  appears  that  there  is  a  causal  relation  between 
apple  cankers  found  in  the  orchard  and  the  bitter-rot  disease.  It  is  considered  prob- 
able that  the  fungus  Ghi'osporiumfrnctigenum'is  capable  of  living  l)oth  in  the  bark 
and  fruit  of  the  api)le.  This  fact  is  imjxirtant  in  assisting  apple  growers  to  combat 
the  disease. 

Brown  rot  of  stone  fruits,  F.  T.  Bioletti  {('allforniu  Sla.  Ei>t.  1S99-1901,  pt.  2, 
jiji.  3S0-S33,  fig.  1). — The  brown  rot  of  stone  fruits  caused  by  Monilia  fructigena  has 
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been  observed  in  ( 'alifornia  for  some  time,  Imt  until  1900  did  not  oc-casion  very  serious 
(lama<j;e.  Durin<i  that  summer  50  per  cent  of  the  prune  crop  in  one  locality  was 
destroyed  and  in  another  it  was  estimated  that  25  per  cent  of  the  apricots  were  seri- 
ously affected.  As  there  appeared  to  be  a  tendency  on  tlie  part  of  the  disease  to 
spread  throughout  tlie  State,  a  brief  report  is  given  describing  tlie  disease  and  giving 
suggestions  for  its  i)reventive  treatment.  It  is  recommended  that  all  mununy  fruits 
be  collected  and  destroyed  and  trees  given  thorough  spraying  with  Bordeaux  mix- 
ture, one  application  to  be  given  before  the  blossoms  open  and  a  second  after  the 
fruit  has  set.  It  is  believed  that  the  use  of  a  winter  wash  consisting  of  Ihne,  salt, 
and  sulphur  would  doubtless  be  effective  against  the  brown  rot.  In  the  case  of  late 
rii)ening  varieties  a  third  spraying  should  be  given  after  the  others  as  recommended 
above,  but  in  this  case  a  copper  acetate  solution  is  to  bo  preferred,  as  the  Bordeaux 
mixture  would  stain  tlie  fruit  at  this  time. 

A  new  disease  of  bananas  {Queensland  Ai/r.  Jour.,  11  {1903),  No.  4,  p.  284). — 
A  brief  note  is  given  of  the  nematode  disease  of  bananas  in  Egypt,  whicli  has  been 
noted  (E.  S.  R.,  14,  p.  581).  This  disease  is  said  to  have  been  noted  some  time  since 
in  Australia  and  to  have  been  investigated  by  the  pathologist  of  the;  department  of 
agriculture  of  that  country. 

Brunissure  of  the  grape,  J.  Dufour  {Prog.  A(/r.  et  Vit.  (Ed.  L'Est),  33  {1902), 
No.  36,  pp.  279,  280)  .—According  to  the  author  the  disease  known  in  France  as 
brunissure  has  been  attributed  to  a  number  of  different  causes,  among  them  fungi, 
various  insects,  physiological  causes,  etc.  In  the  present  contribution  he  gives  a 
description  of  a  form  of  the  disease  which  has  been  quite  prevalent  during  the  past 
season,  which  is  characterized  by  the  presence  of  minute  larvre  on  the  surface  of  the 
diseased  leaves.  When  examined  microscopically  these  larviu  seem  to  resemble  to  a 
considerable  degree  those  of  Phyiopixis  vitis.  There  are  said  also  to  be  certain  acarids 
of  the  genus  Phyllocoptes  which  cause  a  form  of  brunissure  on  cherries,  plums,  nut 
trees,  I'tc.  It  is  believed  that  these  insects  are  widely  distril)uted  and  that  they  are 
the  evident  causes  of  certain  forms  of  the  disease  which  is  generally  described  under 
the  name  brunissure. 

A  cause  of  brunissure,  L.  Ravaz  {Prog.  Agr.  et  Vit.  {Ed.  L'Est),  23  {1902),  No. 
43,  pp.  4S1-4S6). — According  to  the  author's  investigations  brunissure  seems  to 
attack  certain  varieties  of  the  grape  more  than  others,  and  apparently  those  grafted 
upon  certain  stock  are  the  most  susceptible  to  the  disease.  There  ajjpears  to  be  a 
relation  also  between  the  disease  and  the  productivity  of  the  varieties,  those  yielding 
most  aljundantl)'  being  most  subject  to  the  disease.  The  tendency  to  disease  may 
be  diminished  bj-  close  pruning  so  as  to  reduce  the  production  of  fruit,  and  by  stim- 
ulating the  vegetative  growth  through  the  use  of  fertilizers,  irrigation,  and  cultiva- 
tion, or  by  the  selection  of  vigorous  resistant  stocks. 

On  the  possibility  of  combating  the  downy  and  powdery  mildew  of 
grapes  by  a  combined  fungicide,  J.  M.  Guillon  {Compt.  Rend.  Acad.  Sci.  Paris, 
135  {1902) ,  No.  4,  pp-  361,  263). — A  study  has  been  made  of  mixtures  of  sulphur  and 
the  principal  copper  fungicides  in  order  to  ascertain  whether  a  combination  of  tlie 
two  might  not  be  jiractically  useful  in  controlling  both  these  diseases.  In  general 
the  sulphur,  either  sublimed  or  triturated,  remained  on  the  surface  of  the  liquid,  but 
the  author  found  that  thoroughly  mixing  the  sulphur  with  the  lime  of  the  Bordeaux 
mixture  or  the  carbonate  of  soda  in  Burgundy  mixture  would  cause  its  complete 
susjiension  in  the  liquid  for  a  considerable  time.  The  suspension  of  the  sulphur  can 
be  further  brought  about  by  the  use  of  a  small  amount  of  resin.  When  used  with 
verdigris  the  sulphur  should  be  thoroughly  mixed  and  the  liquid  of  the  fungicide 
kept  agitated.  In  no  case  was  the  adhesive  property  of  the  fungicide  lessened  by  the 
presence  of  the  sulphur,  and  the  mixture  of  sulphur  and  copper  seemed  to  be 
advantageous  for  the  control  of  ])oth  diseases. 

Experiments  for  the  prevention  of  gray  rot,  L.  Ravaz  {Prog.  Agr.  et  Vit. 
{Ed.  Ty' Ext),  23  {1902),  No.  35,  pp.  250-253) .—Dwr'mg,  the  past  season  the  attadk  of 


670  EXPERIMENT    STATION   RECORD. 

Botrylis  cinerea  on  certain  varieties  of  grapes  has  been  of  exceptiijnal  severity.  Usually 
tliis  mold  is  saprophytic,  but  under  the  conditions  which  have  recently  existed  it 
has  become  a  parasite  of  great  activity,  destroying  the  fruit  in  all  stages  of  develop- 
ment. The  application  of  liquid  fungicides  to  the  grapes  is  said  to  be  attended  with 
certain  difficulties,  and  the  author  has  investigated  the  subject  of  powders  which  do 
not  offer  the  same  objection.  He  recommends  the  use  of  either  a  mixture  of  90  per 
cent  gypsum  and  10  per  cent  copper  sulphate  or  80  per  cent  gypsum  and  20  per  cent 
neutral  verdigris.  If  it  is  found  desirable  powdered  sugar  may  be  added,  in  which 
case  the  copper  will  be  present  in  the  form  of  a  sucrate. 

On  the  resistance  of  Botrytis  cinerea  to  metallic  poisons,  L.  Degrully 
{Prog.  Agr.  et  Yii.  [Ed.  L'Est),  23  {1902) ,  No.  38,  pp.  330-332).— k.n  editorial  review 
is  given  of  investigations  on  the  resistance  of  a  number  of  molds  to  metallic  poisons. 
The  experiments  reported  were  conducted  with  Mucor  vvuccdo,  Aspergillus  niger, 
Botrytis  cinerea,  and  Penicittium  glaucum.  The  spores  of  these  fungi  were  cultivated 
on  the  media  containing  different  quantities  of  salt,  and  the  Penicillium  was  found  to 
be  the  most  resistant.  The  toxicity  or  poisonous  property  of  the  metals  in  the 
increasing  order  of  progression  was  manganese,  zinc,  copper,  iron,  lead,  nickel, 
cadmium,  cobalt,  mercury,  and  thallium,  the  sulphates  of  the  metals  being  the  forms 
used.  In  another  series  of  exjieriments  it  is  stated  that  spores  of  Penicillium  which 
germinate  in  the  presence  of  metallic  poisons  give  a  growth,  the  spores  of  whi(;h  are 
more  resistant  than  those  of  the  first  generation.  In  this  way  it  seems  that  molds  in 
general  are  able  to  increase  their  resistance  to  toxic  substances.  The  imj)ortance  of 
this  on  the  treatment  for  the  prevention  of  the  disease  of  grapes  due  to  Botrytis 
cinerea  is  very  great. 

A  form  of  Gloeosporium  nervisequum  on  plane  trees,  J.  Beauverie  {Ami. 
Soc.  Bot.  Lyon,  26  {1902),  p.  5;  abs.  in  Bot.  Centbl,  90  {1902),  No.  28,  p.  29).— The 
ordinary  form  of  Qlccosporium  nervisequum,  w^hich  is  said  to  be  identical  with 
G.  'phitani  and  G.  valsoideum,  is  found  only  upon  the  leaves  of  the  host  i>lant.  A 
new  form  is  described  which  attacks  the  branches  and  twigs,  the  mycelium  entering 
the  cortical  layer  and  extending  to  the  medullary  rays  and  pith.  The  pycnidia  are 
formed  in  the  cortex.  When  the  attack  is  severe  the  trees  are  frequently  entirely 
destroyed. 

Concerning-  Tuberculina  persicina,  E.  Marchal  {Bui.  Soc.  Cent.  Forest.  Belg.,  9 
{1902),  No.  5,  pp.  332,  333). — The  tccidia  i^roduced  upon  Pinus  sylvestris  by  Cronar- 
tium  asclepiadeum  are  said  to  be  frequently  attacked  by  the  fungus  Tuberculina  per- 
sicina, to  the  cpmplete  obliteration  of  the  characteristics  of  the  former  fungus.  It  has 
been  previously  claimed  that  Tuberculina  is  i^arasitic  upon  the  Cronartium,  but  the 
author  doubts  the  accuracy  of  this  statement  and  thinks  that  it  is  merely  an  associa- 
tion, the  Tuberculina  being  able  to  live  only  in  tissues  which  have  been  disorganized 
))y  the  rust  fungus.  A  related  species  ( T.  maxima)  is  said  to  be  associated  with  the 
;ecidia  jjroduced  on  the  white  pine  by  Cronartium.  ribicolum. 

The  rust  of  spruces,  E.  Marchal  {Bui.  Soc.  Cent.  Forest.  Belg.,  9  {1902),  No.  5, 
pp.  333,  334). — A  brief  description  is  given  of  the  rust  of  spruces  produced  by  Chry- 
somyxa  abietis.  This  disease  is  said  to  prefer  moist  localities  and  is  most  abundant  in 
valleys.  The  meteorological  conditions  which  occur  in  the  spring  at  the  time  of  the 
germination  of  the  teleutospores  are  said  to  exercise  a  marked  influence  on  the  dis- 
ease, it  being  favored  by  considerable  humidity.  The  disease  was  present  in  1899 
and  in  1900,  but  in  1901  it  had  almost  entirely  disa]>peared. 

Two  fungus  diseases  of  the  white  cedar,  J.  W.  Harshberger  {Proc.  Acad.  Nat. 
Sci.  Pliihidelpliia  1903,  2>P-  4(^1-504). — The  white  cedar  {Cupressus  thyoides),  which 
ranges  from  Maine  to  Florida  and  west  .to  the  Mississippi,  is  said  to  be  the  host  plant 
for  19  species  of  fungi,  most  of  which  are  not  of  serious  importance.  The  only  spe- 
cies considered  as  serious  parasites  are  Gymnosporangium  biseptatum  and  G.  ellisii. 
These  2  fungi  are  very  prevalent  on  the  white  cedar  in  New  Jersey.     The  swellings 
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produced  by  G.  biseptatum  are  usually  nodose,  increasing  year  by  year  until  they 
attain  a  size  of  6  to  8  in.  in  diameter.  Those  produced  by  the  second  species  are 
never  as  thick,  but  the  involved  branches  radiate  in  a  fan-like  growth  resembling 
witches'  brooms.  The  effect  of  the  different  fungi  upon  the  tissues  of  the  host  is 
shown,  and  the  belief  is  expressed  that  the  fungi  cause  marked  metabolic  changes 
in  the  stem,  accompanied  by  the  considerable  accumulation  of  resin  and  other 
substance^. 

Studies  of  some  tree-destroying'  fungi,  G.  F.  Atkinson  ( Tran.s.  3fasmchu!^etts 
Hurt.  Sor.  1902,  I,})}).  10!)~1S0). — A  report  is  given  of  a  lecture,  in  which  the  author 
described  I'oJyponis  horcalls,  I'.  suIp]tiireHS,  P.  igniarius,  Tmmeles  nbif'tii<,  and  Rhizoc- 
tonin  sp.  The  effect  of  these  different  fungi  ui^on  the  trees  is  shown  and  the  methods 
of  growth  and  distribution  of  tlie  fungi  are  indicated. 

Suggestions  for  the  removal  of  epiphytes  from  cacao  and  lime  trees,  A. 
Howard  ( West  Indian  Bui,  3  {1902),  No.  2,  pp.  189-197). — A  discussion  is  given  of 
the  presence  of  epiphytes  upon  cacao,  lime,  and  other  trees,  and  suggestions  given 
for  their  removal.  The  larger  forms,  like  ferns,  orchids,  etc.,  are  best  removed  by 
hand,  while  the  smaller  ones  can  probably  be  best  removed  bj'  spraying  the  trees 
with  a  6  per  cent  solution  of  copper  sulphate  or  one  of  the  resin  compounds. 

The  general  treatment  of  fungoid  pests,  A.  Howard  {Imp.  Dept.  Agr.  West 
Indie.^,  Fumphlii  Xo.  17,  190.1,  pp.  4.),  Jigs.  5). — A  general  discussion  is  given  of  the 
various  diseases  caused  by  fungi,  and  suggestions  given  for  their  prevention. 
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Some  miscellaneous  results  of  the  work  of  the  Division  of  Entomolog'y 

(  U.  S.  Ik'pt.  -Agr.,  Division  of  Entomology  Bui.  38,  n.  ser.,  j>p.  110,  pis.  S,  figs.  9). — The 
southern  grain  louse,  T.  Pergande  (pp.  7-19). — Notes  are  given  on  the  appearance  and 
habits  of  this  insect  as  learned  through  correspondence  and  newspaper  clippings. 
The  life  history  of  the  species  is  not  well  understood.  A  description  is  given  of  the 
wingless  and  migratory  females.  A  number  of  natural  enemies  are  known,  includ- 
ing ladybirds  and  an  internal  parasite,  Lisiphlehus  tritici.  No  artificial  remedies  are 
effective. 

Report  of  an  investigation  of  diseased  cocoanut  palms  in  Cuba,  A.  Busck  (pp.  20-23). — 
An  investigation  of  the  diseased  cocoanut  palms  in  Cuba  was  carried  out  with  the 
result  that  a  fungus  {Pestalozzia  jHtlmarum)  was  found  to  be  the  primary  cause  of  the 
disease.  The  trunk  is  destroyed  within  3  months  after  the  beginning  of  the  attack 
and  is  then  completely  disintegrated  by  white  ants  and  other  insects.  For  pre- 
venting the  spread  of  the  disease  the  author  recommends  cutting  dow'n  and  burning 
diseased  palms.  The  insects  found  upon  the  cocoanut  palm  were  few  in  number 
and  of  little  or  no  economic  importance. 

The  2>(dm  and  palmetto  weevils,  F.  H.  Chittenden  (pp.  23-28). — Descriptive  economic 
and  biological  notes  are  given  on  Rhynchophorus  palmarum  and  R.  cruentatus.  A 
number  of  insects  were  found  associated  with  the  first  named  species,  among  which 
were  2  species  of  mites  which  are  doubtless  of  some  value  in  destroying  the  weevils. 
R.  cruentatus  has  been  observed  at  Ft.  Ogden,  Fla.,  on  seedling  dates,  the  trunks  of 
which  it  thoroughly  destroyed.  The  treatment  recommended  for  this  insect  is  both 
cultural  and  mechanical.  It  is  suggested  that  young  trees  or  wild  species  of  palm  be 
cut  down  or  wounded;  the  sap  which  exudes  from  wounded  trees  strongly  attracts 
the  beetles  and  they  may  thus  be  easily  captured. 

Notes  on  the  rhinoceros  beetle,  F.  II.  Chittenden  (pp.  28-32). — Notes  are  given  on  the 
habits  and  life  history  of  Dynastes  tityns.  The  larva  of  the  insect  is  descril)ed  for  the 
first  time  and  descriptions  are  given  of  the  other  stages. 

Notes  on  enemies  of  mushrooms  (uid  on  experiments  with  remedies,  A.  Busck  (pp. 
32-35). — The  chief  enemies  of  mushrooms  are  considered  as  being  snails,  roaches, 
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dipterous  maggots,  and  mites.  Snails  may  be  captured  under  loose  boards;  roaches 
may  be  driven  away  by  pyrethrum  and  bisulphid  of  carbon;  the  attacks  of  maggots 
may  be  partly  prevented  by  screening  windows  and  by  liberal  use  of  pyrethrum. 
The  greatest  damage  to  mushrooms  is  due  to  Tyroglyphus  Imtnen.  A  number  of 
remedies  were  tried  without  encouraging  results.  These  remedies  include  bisulphid 
of  carbon,  pulverized  sulphur,  vapors  of  sulphur,  pyrethrum  powder,  hydrocyanic- 
acid  gas,  tobacco  dust,  chlorid  of  lime,  gasoline,  and  moisture.  Further  experiments 
will  be  tried  for  the  purpose  of  determining  an  effective  remedy. 

Notes  on  Colorado  imects,  A.  N.  Caudell  (pp.  35-38). — Brief  notes  on  Nysim  iiiluiitiis, 
beet  army  worm,  bean  ladybird,  aj)ple  flea-beetle,  cabbage  looper,  cottonwood  leaf- 
beetle,  Clmocampa  fragilis,  C.  tigris,  bollworm,  and  grasshoppers. 

Grasshopjjer  notes  for  1901,  L.  Bruner  (pp.  39-49). — Detailed  notes  are  given  on 
the  itinerary  of  the  author  through  Nebraska,  Colorado,  and  Wyoming  to  deter- 
mine the  extent  of  grasshopper  ravages.  A  large  number  of  species  of  grasshoppers 
were  observed,  among  which  Melanoplus  differentials,  M.  hinttatus,  M.  atlanis,  M. 
packardii,  and  31.  femnr-ruhrurn  were  most  important.  Other  species  were  found 
on  prairies  and  uncultivated  gnninds  feeding  ujion  wild  plants.  In  some  localities 
the  grasshoppers  appear  to  breed  chiefly  in  alfalfa  fields  and  along  roadsides.  The 
author  l^elieves  that  the  destruction  of  birds  is  in  some  localities  resjionsible  for  the 
great  increase  in  the  number  of  grasshoppers.  The  other  causes  for  this  abnormal 
increase  are  the  abandonment  of  cultivated  fields,  allowing  w'eeds  to  grow  too  exten- 
sively, failure  to  burn  prairies,  and  growing  alfalfa  without  disking  the  ground  in 
the  spring. 

Killing  destructi.ve  locusts  uitk  fungus  diseases,  L.  Bruner  (pj).  50-61). — A  detailed 
account  is  given  of  the  various  fungus  diseases  which  have  been  used  in  destroying 
locusts.  The  author  exjierimented  with  the  most  of  these  parasitic  fmigi  and  con- 
cludes from  his  exiieriments  that  the  best  results  are  obtained  from  the  use  of  native 
fungi,  and  that  the  value  of  introduced  fungi  in  destroying  locusts  has  been  greatly 
overestimated.  It  is  believed  that  the  cultures  distributed  from  Australia  under  the 
name  Mucor  racemosus  are  jiroperly  labeled,  but  that  they  do  not  contain  the  fungus 
which  caused  the  death  of  the  grasshoppers  from  which  the  cultures  were  made. 

The  conflict  of  the  Russian  Zyemstms  inith  the  enemies  of  agriculture,  V.  Morachevski 
(pp.  61-66). — An  abstract  of  a  paper  previously  noted  (E.  S.  R.,  11,  j).  658). 

The  tobacco-stalk  tueevil,  F.  H.  Chittenden,  (pp.  66-70) . — Notes  are  given  on  the  habits 
and  life  history  of  this  insect,  based  partly  on  the  correspondence  from  L.  If.  Shelfer 
in  Texas.  The  species  is  TrirJioharis  niucorea  and  is  closely  related  to  T.  in^olita, 
which  occurs  in  Florida.  In  controlling  this  insect  Paris  green  is  found  effective. 
It  was  also  suggested  that  the  tol)acco  stems  should  be  destroyed  as  soon  as  the  leaves 
are  cut. 

The  leaf-mining  locad  txctle,  ir,ith  notes  on.  related  species,  F.  11.  ('hittenden.  (pp. 
70-89). — Odontota  dorsalis  is  said  to  have  been  unusually  destructive  in  the  District 
of  Columbia,  Maryland,  and  Virginia  during  the  past  season.  The  injury  was  most 
severe  to  young  trees.  The  lieetle  is  described  in  its  different  stages  and  notes  are 
given  on  the  geographical  distriV)ution,  food  plants,  life  history,  habits,  and  natural 
enemies  of  the  species.  The  Iteetles  may  be  destroyed  liy  application  of  an  arsenical 
spray.  Notes  are  also  given  on  0.  rubra,  0.  nervosa,  0.  bicolor,  0.  horni,  O.  notata, 
0.  californica,  0.  scapularis,  Microrhopala  vittata,  M.  xerene,  M.  melsheimeri,  M.  floridana, 
Octotoma  plicatula,  0.  marginicollis,  and  Stenopodins  flaviduii. 

The  l)ulletin  also  contains  general  notes  on  the  introduction  of  Liparis  -mouacha  in 
America,  the  loss  caused  by  the  variegated  cutworm  in  1900,  Mediterranean  flour 
moth  in  Minnesota  and  other  States,  angoumois  grain  moth  in  1901,  recent  injury  by 
the  cigarette  beetle,  the  occurrence  of  Dermeste.'t  cddaverinn.'^  in  tlie  United  States, 
l)lister  l)eetles  injurious  to  fruit  trees,  vine  chafers,  Colorado  potato  beetle  in  the 
South,  rice  weevil,  cane  borer,  and  various  other  notes  from  correspondents. 
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Elementary  studies  in  insect  life,  S.  J.  Hunter  {Topeka,  Kans.:  Crane  A  Co., 
1902,  pp.  XVIII ^  344,  p/s.  2,  Jigs.  259). — This  volume  contains  an  account  of  insect 
metamorphosis,  special  senses,  protective  devices,  solitary  life,  social  life,  instinct, 
mutual  relations  of  plants  and  insects,  injurious  and  beneficial  insects,  the  extent  of 
insect  life,  geographical  distribution  of  insects,  structure,  collection  and  classification 
of  insects,  laboratory  exercises,  habits  of  ants,  form  and  function  of  different  parts 
of  insects,  and  an  appendix  on  methods  of  dealing  with  injurious  insects.  In  this 
appendix  economic  plants  are  arranged  in  alphabetical  order  with  l)rief  notes  on 
their  chief  insect  pests.  The  vohnne  contains  many  original  illustrations  and  is 
written  for  the  purpose  of  inducing  students  to  make  personal  ol)servations  in  the 
field  and  laboratory  on  some  of  the  more  important  biological  i)roblems  presented 
by  insect>'. 

Report  of  tlie  State  entomologist,  W.  ]M.  Schoyen  {Aumhr.  Offcnt.  Foramtalt. 
Lmidhr.  Fremnie,  1901,  I,  StaUfomnMalt.,  pp.  90-129,  figs.  27) . — As  in  previous  reports 
by  the  author,  notes  are  given  on  the  more  important  insect  pests  and  plant  diseases 
observed  in  Norway  during  the  year.  The  chief  pests  discussed  in  the  report  include 
IlijdreUia  griseola,  injurious  to  cereals;  fiat  smut;  wheat  rust;  Charxas  graminis,  Adi- 
inoiiia  tenaceti,  and  Tipida  oleracea,  injurious  to  grasses;  Plufellu  cruclferarum,  Mamestra 
brasificsc,  and  Lhnax  agre-^tis,  injurious  to  cabbages  and  related  plants;  codling  moth, 
Argyresthia  corijiigella,  Aporia  craf:rgi,  Hyponomeuta  varlahUis,  pear  psylla,  apple  plant 
louse,  and  oyster-shell  bark-louse,  injurious  to  fruit  trees;  Nematvs  rihesii,  ZopJiodid 
amrolutella,  and  Puccinia  ribis,  injurious  to  gooseberries  and  currants.  Brief  notes 
are  also  presented  on  the  insect  and  fungus  pests  of  shade  trees,  conifers,  ornamental 
plants,  and  also  upon  a  number  of  household  insects. 

Studies  on  insects,  E.  Fleutiaux  {Agr.  Prat.  Pays  Chauds,  1  {1902),  No.  6,  pp. 
768-77 S;  2  ( 1902),  No.  7,  pp.  111-124,  figs.  7). — Notes  are  given  on  a  number  of  beetles 
which  have  been  introduced  into  Tunis  which  are  likely  to  be  transjjorted  by  means 
of  shipping. 

Exjieriments  were  tried  with  a  race  of  silkworms  known  as  Massourah,  from  Asia 
Minor.  This  race  proved  to  be  a  very  profital)le  one  in  Tunis,  and  it  is  recommended 
that  more  extensive  experiments  be  tried  with  it. 

In  combating  Physopus  ruhrocinctft,  an  enemy  of  the  cacao,  it  was  found  that  best 
results  were  obtained  from  the  use  of  kerosene  emulsion.  Notes  are  gtven  on  the  use 
of  sulphur  fumes  generated  by  special  machines  devised  for  that  purpose  in  the 
destruction  of  rice  weevils  and  other  insects  in  various  situations.  A  list  is  given  of 
insects  collected  by  Landes  and  Touin  at  St.  Pierre.  Notes  are  given  on  l<phen<)])horus 
///v(/».v  injurious  to  bananas,  and  a  number  of  insects  especially  injurious  to  agriculture 
in  jNIadagascar. 

Injurious  insects,  E.  Fleutiaux  {Agr.  Prat.  Pays  Cluiuds,  2  {1902),  No.  9,  pp. 
377-SSO). — Brief  notes  are  given  on  a  number  of  insects  injurious  to  tobacco  and 
l)amboo,  and  mention  is  made  of  certain  other  butterflies  and  injurious  Dijitera.  In 
Madagascar  tobacco  was  injured  by  Dennestes  bicolor,  Plinus  fur,  various  species  of 
cockroaches,  and  other  insects. 

Corn  billbugs  in  Illinois,  S.  A.  Forbes  {Illinois  Sta.  Bid.  79,  pp.  435-461).— 
Injury  to  corn  from  billbugs  has  been  found  to  prevail  in  Illinois  chiefly  under  one 
or  the  other  of  3  conditions,  viz:  (1)  Where  swamp  lands  are  broken  up  in  the 
spring  and  planted  to  corn ;  (2)  where  such  land  is  poorly  cultivated,  allowing  coarse 
grass  to  grow  up  again;  and  (3)  where  timothy  sod  is  jilowed  under  in  the  spring  and 
immediately  planted  to  corn.  The  largest  species  of  billbugs  breed  chiefly  in  the 
bulbous  roots  of  certain  coarse  sedges  or  rushes,  while  the  majority  of  the  medium- 
sized  species  breed  largely  in  timothy  fields.  This  explains  the  danger  of  planting 
corn  immediately  after  breaking  up  such  land.  As  a  general  preventive  measure 
against  injury  from  billbugs  it  is  recommended  that  grass  lands  infested  by  these 
insects  be  plowed  in  the  early  fall  or  summer  before  the  time  for  the  hibernation  of 
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the  adult  insects.  This  has  been  found  by  experience  to  be  a  quite  effective  remedy 
for  preventing  infestation  by  billbugs.  Detailed  descriptive  economic  and  biological 
notes  are  given  on  a  number  of  species  of  these  insects,  including  Sphenophorus  par- 
vulus,  S.  placidus,  S.  ochreus,  S.  pertinax,  S.  cariosus,  S.  scoparius,  S.  sculptiMs,  and 
;S^.  robustus.  S.  parvulus  is  said  to  hibernate  in  the  adult  stage.  The  beetles  deposit 
their  eggs  in  the  early  summer,  the  larvpe  hatch  in  June  and  pupation  takes  place  in 
July.  The  adults  appear  late  in  July  or  during  August.  The  most  injurious  species 
of  those  mentioned  is  S.  ochreus.  A  brief  bibliography  of  recent  literature  on  these 
insects  is  appended  to  the  bulletin. 

Extermination  of  the  cane  grub,  A.  J.  Boyd  {Queensland  Agr.  Jour.,  10  {1902), 
No.  6,  pp.  46S,  469). — The  ravages  of  the  cane  grub  are  reported  to  have  been  unusu- 
ally severe.  This  condition  is  l)elieved  to  be  attributable  in  part  to  the  great 
destruction  of  moles  which  took  place  in  consequence  of  the  severe  drought.  The 
feeding  habits  of  the  mole  are  briefly  considered  and  notes  given  on  its  natural  ene- 
mies. It  is  believed  that  the  mole  is  one  of  the  most  valuable  helps  to  the  cane 
grower  in  jDreventing  damages  from  the  cane  grub. 

Cleonus  punctiventris  and  green  muscardine,  t^.  G.  Toporkov  {Zhur.  Opuitn. 
A <j ran.  [Jour.  Expt.  Landu-.'],  3  {1902),  No.  1,  pp.  1-J8). — The  author  found  that  this 
1  >eetle  does  not  feed  upon  grass  when  it  first  appears  in  the  spring,  and  in  this  respect 
the  author's  observations  do  not  agree  with  those  of  Danysz.  During  the  winters  of 
1900  and  1901  it  was  found  that  the  beetles  did  not  penetrate  into  the  soil  below 
a  depth  of  45  cm.  and  that  87  per  cent  of  the  beetles  were  found  in  the  layer  of  soil 
between  9  and  36  cm.  below  the  surface.  According  to  the  author's  observations  there 
is  but  1  generation.  The  larvfe  and  beetles  are  more  quickly  and  seriously  affected 
with  the  muscardine  when  they  occur  in  crowded  conditions.  It  is  therefore  recom- 
mended that  sugar  beets  be  planted  at  greater  distances  from  one  another  in  order  to 
prevent  the  accumulation  of  the  insects  in  large  masses  at  intervals  so  great  that  the 
fungus  does  not  succeed  in  passing  from  one  mass  of  insects  to  another.  The  author 
believes  that  the  muscardine,  which  is  found  in  the  government  of  Kiev,  is  not  the 
white  variety  but  rather  the  green.  In  combating  the  attacks  of  Cleonus  punctiventris 
upon  sugar  beets  it  is  recommended  that  a  rotation  of  crops  extending  over  2  or  3 
years  be  adopted  in  the  place  of  one  occupying  from  4  to  6  years.  This  would  pre- 
vent the  destruction  of  the  muscardine  in  the  soil  between  any  2  successive  crops  of 
sugar  beets. 

Cleonus  punctiventris  and  green  muscardine,  !~!.  G.  Toporkov  {ZJiur.  Opuitn. 
Agron.  [Jour.  E.rjit.  Landv],^  {1901),  No.  2,  pp.  134-106). — In  combating  the  attacks 
of  this  insect  upon  sugar  beets,  the  author  believes  that  no  reliance  can  be  placed 
upon  the  white  muscardine,  but  that  the  green  and  red  varieties  are  quite  effective. 
It  is  thought  tliat  the  green  muscardine  is  better  adapted  than  the  other  varieties  to 
the  climatic  and  other  conditions  of  the  government  of  Kiev.  The  author  summar- 
izes the  results  of  his  extensive  observations  on  this  insect  since  1892.  It  was 
observed  that  the  beetles  are  most  affected  by  the  fungus  when  they  occur  in  large 
masses  in  the  soil.  Numerous  observations  were  made  for  the  purpose  of  determin- 
ing the  depth  to  which  larvae  penetrate.  An  examination  of  the  soil  to  ascertain  the 
number  of  dead  and  living  larvjB  and  beetles  indicates  that  the  distribution  of  the 
muscardine  and  the  intensity  of  its  effect  upon  the  beetles  are  in  inverse  proportions 
to  the  distances  between  the  individual  insects.  The  author  recommends  the  pres- 
ervation over  winter  in  cellars  of  masses  of  soil  containing  large  quantities  of  the 
muscardine.  This  material  may  then  be  scattered  upon  ground  to  be  infested  and 
may  be  plowed  under.  It  is  also  recommended  that  in  the  fall  the  soil  be  plowed 
at  a  depth  sufficient  to  expose  the  larv;e  to  the  action  of  frost. 

•Cleonus  punctiventris  and  muscardine,  J.  Danysz  (Z//v(/-.  Opuitn.  Agrou.  [Jour. 
Ejpt.  Landiv.],  2  {1901),  No.  4,  pp.  464-4S2 ) .—This  insect  is  said  to  have  been  inju- 
rious to  sugar  beets  for  the  past  30  years.     From  the  results  of  experiments  with 
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arlilicial  insecticide  methods  it  is  believed  that  the  insect  can  not  l)e  thus  exterminated 
or  even  lield  sufticiently  in  check.  Great  hopes,  however,  are  expressed  for  the 
ultimate  beneficial  effects  of  the  use  of  white  muscardine  as  a  fungus  disease  for 
destroying  the  beetles. 

Methods  and  results  of  field  insecticide  work  against  the  San  Jose  scale, 
1899-1902,  8.  A.  Forbes  {Illmois  Sta.  Bui.  80,  ]ip.  463-503,  pis.  9).— In  this  bulle- 
tin a  rcjiort  is  made  on  extensive  operations  conducted  in  a  practical  manner  and 
under  ordinary  conditions  in  exterminating  San  Jose  scale  in  infested  orchards. 
During  the  progress  of  this  work  4  treatments  were  used  in  winter,  viz,  hydrocyanic- 
acid  gas,  whale-oil  soap,  kerosene  emulsion,  and  lime-sulphur-salt  wash.  It  was 
found  that  all  of  these  methods  were  effective  under  favorable  conditions.  Fumiga- 
tion with  hydrocyanic-acid  gas  is  believed  to  be  practically  restricted  to  comparatively 
small  trees  and  quiet  weather,  while  the  California  wash  has  a  decided  advantage  in 
the  persistence  of  its  cffei-tiveness.  The  4  insecticides  differ  in  convenience  of  appli- 
cation, and  safety.  Considerable  injury  was  done  to  the  peach,  and  in  1  case  to  an 
apple  tree,  by  a  kerosene  emulsion  of  only  20  per  cent.  The  total  cost  of  preiaaration 
and  application  did  not  differ  greatly  for  the  4  insecticides.  The  fumigation  pro- 
cess is  much  more  expensive  with  respect  to  cost  of  materials.  From  the  standpoint 
of  convenience  of  application  the  author  prefers  kerosene  emulsion  and  California 
wash.  As  a  result  of  the  whole  comparison  of  these  4  insecticides  it  is  concluded  that 
the  best  treatment  for  ordinary  use  against  the  San  Jose  scale  consists  in  spraying  in 
winter  with  the  California  wash. 

The  use  of  hydrocyanic-acid  gas  in  greenhouses,  G.  C.  Butz  {Pennsylvania 
Sta.  lipt.  1901,  pp.  319-395). — Experiments  were  made  in  fumigating  greenhouses 
containing  a  considerable  variety  of  plants.  It  is  apj)arently  possible  to  fumigate 
greenhouses  successfully  without  injury  to  the  j^lants,  provided  only  1  or  2  species  of 
plants  of  about  equal  hardiness  are  kept  in  each  house.  In  conservatories  and  green- 
houses wi  h  a  large  assortment  of  plants  the  gas  can  not  be  used  without  injury  to 
the  more  tender  species.  In  the  experiments  reported  in  this  paper  fumigation  was 
begun  at  about  sundown,  while  the  plants  were  dry,  and  the  length  of  exposure  in 
every  case  was  25  minutes.  The  insects  which  it  was  sought  to  destroy  by  these 
experiments  were  thrips,  mealy  bug,  plant  lice,  scale  insects,  and  red  spider.  In  2 
greenhouses  0.15  gm.  potassium  cyanid  per  cubic  foot  of  air  sj^ace  was  employed, 
while  in  the  third  only  0.12  gm.  was  useil.  As  a  result  of  these  experiments  a  con- 
sideraljle  difference  in  the  resisting  power  of  different  plants  to  hydrocyanic-acid  gas 
was  found.  The  various  plants  in  the  greenhouses  are  arranged  in  3  categories 
according  as  they  were  uninjured,  slightly  injured,  or  totally  killed.  Ferns,  grasses, 
mosses,  begonias,  etc.,  were  uninjured;  fuchias,  geraniums,  heliotropes,  nasturtiums, 
palms,  cacti,  etc.,  had  the  tender  leaves  injured;  while  Pellea  and  Tradescantia  bicolor 
were  killed.  Plant  lice  were  all  destroyed  by  the  fumigation.  Isolated  mealy  bugs 
were  killed,  but  where  they  occurred  in  large  masses  the  older  individuals  and  the 
eggs  were  not  destroyed.  Scale  insects  were  killed,  except  eggs  under  old  scales. 
Eed  spiders  were  killed  only  to  the  extent  of  about  10  per  cent. 

The  white  fly  or  plant-house  aleurodes,  W.  E.  Britton  ( Connecticut  State  Sta. 
Bill.  140,  pp.  17,  pis.  4,  figs.  5 ). — The  white  tly  has  been  the  most  serious  pest  of  tomatoes 
in  forcing  houses  for  the  past  8  years.  It  also  lives  on  outdoor  plants  in  the  garden 
throughout  the  summer.  Notes  are  given  on  its  relationship  to  other  insects  and  on 
the  nature  of  its  injuries  and  its  habits  and  life  history.  A  detailed  description  is 
given  of  the  insect  in  its  various  stages,  chiefly  based  on  the  notes  of  Westwood. 
The  insect  is  most  injurious  in  forcing  houses  to  tomato,  cucumber,  and  melon  plants, 
while  florists  comjilain  of  its  injury  to  lantana,  heliotrope,  and  ageratum.  A  list  is 
given  of  the  food  plants  upon  which  the  author  observed  the  insect  in  its  nymph 
stage.     A  number  of  remedies  have  l)ecn  tried  in  combating  this  insect.     Fumigation 
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with  toljacco  does  nut  kill,  a  large  proportion  of  the  insects.  Fumigation  with 
hv(!ro(!yanic-acid  gas  kills  all  of  the  white  flies,  but  since  the  tomato  is  especially 
susceptil)le  to  the  effects  of  this  gas,  more  or  less  serious  injury  may  be  experienced 
from  its  use.  Whale-oil  soap  in  the  proportion  of  1  lb.  to  5  gal.  of  water  destroys 
the  nymphs,  l)ut  produces  a  disagreeable  odor.  Fir-tree  oil  at  the  rate  of  2  lb.  to  2 
gal.  of  water  gives  excellent  results,  but  is  too  expensive.  A  15  per  cent  mechanical 
mixture  of  kerosene  gives  good  results  in  killing  the  insects,  but  lends  an  unpleasant 
odor  to  the  tomatoes.  The  best  results  were  obtained  from  spraying  tomato  plants 
with  common  soap  and  water  in  the  proportion  of  1  \h.  of  soap  to  8  gal.  of  water. 

"Termes  taprobanes" — white  ants  as  a  pest  of  trees  {Dept.  Land  Records  and 
Agr.,  Caitral  Provinces  Bid.  6',  19U'2,  pp.  S). — Notes  are  presented  on  a  number  of 
experiments  conducted  for  the  purpose  of  determining  effective  and  convenient 
remedies  for  destroying  white  ants.  These  experiments  were  duplicated  in  a  number 
of  different  localities  under  different  conditions.  Tobacco  decoction,  kerosene,  salt 
and  soap,  were  among  the  remedies  tried,  but  all  of  these  gave  unsatisfactory  results. 
Excellent  results  were  obtained  frf)m  the  use  of  Gondal  fluid,  containing  1  part  gum 
of  (idrdenia  gummifera,  2  parts  asafetida,  1  part  Bazar  aloes,  and  2  j^arts  castor-oil 
cake.  This  fluid  is  to  be  applied  in  a  continuous  band  around  the  trunks  of  trees 
which  are  to  be  protected  against  the  attacks  of  the  white  ants. 

On  mites  attacking"  beetles  and  moths,  W.  W.  Smith  ( Trans,  and  Proc.  New 
Zealand  Inst.,  So  {J 901),  pp.  190-201). — lirief  notes  are  given  on  Vropoda  vegetans, 
which  was  observed  as  a  parasite  on  9  species  of  beetles  and  2  species  of  moths.  The 
beetles  and  moths  which  are  ^parasitized  by  this  mite  have  the  habit  of  resting  in 
moist  places,  and  it  is  believed  that  the  mite  thus  gains  opj)ortunity  for  attaching 
itself  to  its  hosts. 

The  destruction  of  certain  injurious  insects,  especially  Hyponomeuta 
padella,  J.  Labokdk  {Compt.  llend.  Acad.  Sci.  Paris,  134  {1902),  No.  20,  pp.  1149- 
1151). — Since  hand  picking  of  the  caterpillars  of  Hyponomeuta  and  spraying  with 
ordinary  insecticides  have  been  found  slow  or  ineffective  methods  for  destroying  this 
insec-t,  the  author  conducted  a  number  of  experiments  for  the  purpose  of  developing 
a  more  eflicient  insecticide.  The  material  used  in  these  experiments  contained  1,500 
gm.  pine  resin,  200  gm.  caustic  soda,  and  1  liter  ammonia  to  100  liters  of  water.  It 
was  found  that  this  insecticide  readily  penetrated  the  silk  threads  whicli  protected 
the  larv;e  and  ])roved  to  be  an  eflicient  agent  for  destroying  the  latter.  It  appears  to 
be  valuable  as  an  ijisecticide  application  up  to  the  time  of  pupation  of  the  insects. 

The  migratory  locusts  and  means  of  combating  them  in  our  African 
colonies,  L.  Sander  {Die  Wanderheuschrecken  und  Hire  Bekdnipfimg  in  unseren  afri- 
kanisclu'n  Kolonieen.  Berlin:  Dietrich  Reimer,  1902,  jip.  544,  fig^-  40,  maps  6). — In 
this  volume  tlie  author  presents  an  elaborate  account  of  extensive  investigations 
made  for  the  purpose  of  determining  the  distribution,  iiabits,  and  means  of  combat- 
ing the  migratory  locusts  of  the  German  colonies  in  Africa.  A  detailed  historical 
account'is  presented  on  the  various  outVjreaks  which  have  occurred  in  East  Africa, 
Southwest  Africa,  Cape  Colony,  Togo,  and  Kamerun.  An  account  is  given  of  the 
anatomy  and  development  of  locusts,  together  with  descriptions  of  the  different 
forms  under  whi(di  they  appear.  The  migratory  species  which  are  most  important  in 
Southern  Africa  are  Pachytylus  cinerascens,  P.  nugratoroides,  P.  sidcicoUis,  Schistocercu 
peregrina,  and  ;S'.  paranensis.  An  elaborate  discussion  is  given  of  the  following  sul)- 
jects:  Migrations  of  locusts,  causes  and  consequences  of  their  migration,  food  plants 
natural  conditions  for  the  rapid  multiplication  of  locusts,  peculiarities  of  the  haljits 
of  locusts  in  South  Africa,  natural  enemies  of  lo(;usts,  the  remedies  whicli  have  been 
adoi)tcd  for  comloating  the  locust,  and  various  official  regulations  which  have  lieen 
adopted  for  destroying  them.  In  the  chapter  on  natural  enemies  of  locusts  mention 
is  made  of  various  birds,  reptiles,  insects,  and  other  animals  which  prey  upon  or 
l)arasitize  them,  and  an  account  is  also  given  of  the  fungus  and  bacterial  diseases 
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vvliifli  have  been  tested  iiulestroying  tliein.  In  a  rliapter  on  metliods  foi' combating 
locusts  an  elaborate  aeeount  is  presented  of  the  vari(jus  inecluinieal  and  chemical 
remedies  with  which  experiments  have  l>een  made. 

Tlie  secondary  adaptation  of  the  front  leg  of  Gryllotalpa  vulgaris,  C.  Vaney 
and  A.  Conte  {Ann.  Sue.  Linn.  Li/on,  n.  .^er.,  47  {H'OO),  jiji.  jr,i^/,',.;,  jiiji^.  5).— Brief 
notes  on  the  changes  which  the  digging  feet  of  the  mole  cricket  undergo  during  its 
develojiment  from  the  larval  to  the  adult  form. 

A  review  of  the  North  American  species  of  Athysanus,  H.  Osborn  and  E.  D. 
Ball  {OJiio  Nat.,  2  {1902),  No.  6,  ])j).  231-256,  ph.  ^).— The  authors  have  excluded 
a  number  of  species  which  had  previously  been  referred  to  this  genus  and  now  admit 
2G  species,  all  of  which  are  descrilH'd,  together  with  notes  on  their  habitat. 

The  butterflies  of  the  vicinity  of  New  York  City,  W.  BEUTENMtJLLER  {Jour. 
Amer.  Mm.  Nat.  Bid.,  2  {1902),  No.  5,  Sup.  {Guide  Leaflet  No.  7),  pp.  52,  figs.  96).— 
Brief  notes  are  given  on  the  occurrence  and  feeding  habits  of  nearly  100  species  of 
l)uttcrt1ies  which  cn'cur  within  a  radius  of  50  miles  from  the  city  of  New  York. 

A  natural  history  of  the  British  Lepidoptera,  III,  J.  W.  Tutt  {London: 
Swan,  Sonnenschein  tO  Co.,  1902,  pp.  ATJ-f  558). — This  volume  continues  the  author's 
text-book  on  the  subject  of  British  Lepidoptera,  and  contains  a  detailed  account  of 
the  Sphingidae  belonging  to  the  group  which  the  author  names  the  Sphingo-microp- 
teri/gid  stirps.  As  in  previous  volumes,  the  synonomy  of  each  species  is  given  in 
great  detail  and  extensive  notes  presented  on  the  biology  of  the  different  species. 
The  volume  is  furnished  with  numerous  bibliographical  notes  and  with  a  complete 
index. 

Some  plants  which  live  upon  and  in  insects,  J.  L.  Sheldon  {Nebraska  State 
Bd.  Agr.  lipt.  1901,  pp.  l.U-L'fl,  figs.  //).— This  paper  is  occupied  with  a  discussion 
of  bacteria  and  fungus  diseases  which  have  been  found  more  or  less  useful  in  control- 
ling insect  p)ests. 

The  common  spiders  of  the  United  States,  J.  H.  Emekton  {Boston:  Ginn  & 
Co.,  1902,  pp.  225,  figs.  501). — The  purpose  of  this  volume  is  to  present  an  account  of 
the  common  species  of  spiders  which  will  enal)le  the  ordinary  observer  to  identify 
them  and  learn  something  of  their  habits  and  economic  relations.  The  author  dis- 
cusses the  anatomy  and  habits  of  spiders  in  general  and  gives  a  special  account  of  a 
nund)er  of  families  of  spiders,  including  Drassidte,  Dysderidte,  Thonusida?,  Attidfe, 
r.ycosida.',  AgalenuUc,  Theridida%  Linyphiada',  Epeiridfe,  and  Cinitionida?. 

A  short  description  of  the  Culicidae  of  India,  w^ith  descriptions  of  new^  species 
of  Anopheles,  F.  V.  Theobald  {Broc.  Bog.  Snr.  [London],  69  {1902),  No.  456,  pp. 
367-394,  pi.  1,  figs.  2). — In  this  report  on  the  mosquitoes  of  India  the  author  briefly 
describes  the  known  species,  together  with  a  number  of  new  ones,  and  presents  a 
table  for  use  in  the  identification  of  all  species. 

Observations  on  the  larvae  of  Anopheles  and  Culex  in  winter,  B.  Galli 
N'alekio  and  G.  Rochaz  {Cen.tbl.  I'xdi.  v.  Bar.,  1.  Ahl.,  32  {1902),  No.  S-<),  Grig.,  pp. 
i:i)l-60S). — The  authors  repeatedly  found  recently  hatched  and  older  larvie  of  mos- 
(juitoes  in  pools  and  swamps  throughout  the  winter  season.  Experiments  made  in 
the  laboratory  on  the  resistance  of  eggs  of  Culex  to  various  physical  and  mechanical 
agencies  indicate  a  consideralile  degree  of  resistance  to  these  agencies.  It  is  l)elieved, 
therefore,  that  the  eggs  of  mosquitoes  may  hatch  during  the  warm  days  of  winter, 
even  under  dry  conditions.  Subjection  of  eggs  for  22  hours  to  a  temperature  of  0  C. 
had  no  effect  in  preventing  the  subsequent  hatching  The  same  results  were  obtained 
from  placing  eggs  on  ice  for  48  hours.  It  was  found  that  under  laboratory  conditions 
the  eggs  are  readily  hatched  when  barely  moist  or  while  quite  dry. 

Reports  on  plans  for  the  extermination  of  mosquitoes  on  the  north  shore  of 
Long  Island  between  Hempstead  Harbor  and  Cold  Spring  Harbor,  \V.  T.  Cox, 
II.  C.  Weeks,  et  al.  {Niv  York:  Nin-tli  SInjre  Imin-owment  Association^  1902,  p/i.  125, 
figs.  S,  map  i).— In  the  present  volume  the  report  is  made  on  a  survey  of  the  northern 
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eliore  of  Long  Lslaiid  for  the  purpose  of  locating  the  l)reeding  grounds  of  mosquitoes 
and  suggesting  methods  for  destroying  them.  Popular  notes  are  given  on  the  habits 
and  life  history  of  mosquitoes  by  F.  E.  Lutz  and  C.  B.  Davenport.  As  the  result  of 
the  survey  of  this  region,  recommendations  are  made  concerning  the  methods  of 
treatment  of  the  various  pools  and  bodies  of  stagnant  water  in  which  Culex  and 
Anojiheles  were  found  to  breed.  It  is  believed  by  the  authors  that  mosquitoes  are 
not  carried  by  their  own  flight  or  by  the  action  of  the  wind  to  any  great  distance 
from  their  breeding  ground.  The  north  side  of  the  island  is  thought,  therefore,  not 
to  become  infested  by  mosquitoes  from  the  southern  shore.  A  report  was  made  by 
N.  S.  Shaler  on  the  origin  and  present  condition  of  the  marshes  and  swamps  of  north- 
ern Long  Lsland. 

Notes  on  species  of  sand  fly,  W.  R.  Colledge  {Proc.  Roy.  Soc.  Qneeuxhtiul,  17 
{1902),  No.  1,  jrp.  17-34,  ph.  4)- — Detailed  notes  are  given  on  the  appearance,  haljits, 
and  life  history  of  a  species  of  sand  fly  which  is  believed  to  be  closely  related  to 
Ceratopugnn  albopundiis.  The  insect  is  described  in  its  various  stages  and  notes  are 
given  on  the  difference  in  the  habits  of  the  2  sexes.  Aiijiarently  only  the  females 
attack  man  and  domesticated  animals. 

The  horse  bot  fly,  C.  French  and  J.  R.  Weir  {Jour.  Dept.  Ayr.  Victoria,  1  {1903), 
No.  7,  pp.  693-697,  pi.  1). — Notes  are  given  on  the  habits  and  life  history  of  Gastro- 
philus  crjiii.  Mention  is  made  of  the  usual  remedies  adopted  in  preventing  or  curing 
infestation  with  the  larvpe  of  this  insect. 

The  influence  of  feeding  cane  sugar  and  starch  sirup  on  the  composition 
of  honey,  E.  von  Raumer  [ZtscJir.  Analyt.  Client.,  41  {1-'>0J),  No.  0,  j>p.  oo-l-o'>0). — 
Experiments  were  conducted  by  the  author  for  the  purpose  of determining  the  extent 
to  which  the  ferment  of  the  honey  stomach  of  the  bee  acts  as  an  inverting  or  hydro- 
lyzing  agent  on  cane  sugar  and  dextrin.  During  the  feeding  experiments  the  total 
amount  of  carljohydrates  fed  to  the  bees  amounted  to  1,336  gm.,  Avhile  the  total 
amount  of  honey  collected  was  1,769.92  gm.  Of  the  456  gm.  of  cane  sugar  fed  to  the 
bees  only  16.9  gm.  were  found  in  the  honey,  while  of  the  532  gm.  of  dextrin  which 
was  fed,  249.98  gm.  were  recovered  in  the  honey.  It  is  considered  quite  a  remarkable 
fact  that  so  small  a  quantity  of  cane  sugar  remained  uninverted,  while  in  previous 
feeding  experiments  a  much  larger  percentage  had  jiassed  over  into  the  honey. 

The  long-tongued  bees  (Apidae)  of  California,  C.  Fowler  {California  Sta.  Rpt. 
1S99-1901,  jil.  2,  p]i.  316-3S0). — The  author  gives  brief  notes  on  the  occurrence  and 
distribution  of  the  long-tongued  bees  of  California.  The  notes  are  based  largely  on 
material  which  was  collected  near  Berkeley  in  1S98.  A  number  of  new  species  were 
found  in  this  collection  and  have  been  described  elsewhere. 

Studies  on  the  organism  of  foul  brood  of  bees,  IT.  Lambotte  {Ann.  Inst.  Pas- 
teur, 16  {1902),  No.  9,  pp.  694-707). — The  author  conducted  a  series  of  experiments 
with  material  obtained  from  various  infested  colonies  of  bees  in  different  localities. 
As  the  result  of  extensive  bacteriological  study  it  is  concluded  that  the  so-called 
Bacillus  alvei  is  not  a  distinct  species  but  is  identical  with  B.  mesenlericus  vulgaris. 
This  organism  is  an  exceedingly  common  species  and  forms  spores  in  the  manner 
which  had  already  been  observed  in  the  bodies  of  bee  larva' affected  with  foul  t)rood. 
Inoculation  experiments  with  healthy  bees  demonstrated  that  all  the  symi)toms  of 
foul  brood  (!ould  be  produced  by  pure  cultures  of  B.  mesentericus  vulgaris.  Upon 
making  a  comparison  of  cultures  of  organisms  obtained  from  bees  affected  witli  foul 
brood  and  of  authentic  cultures  of  B.  mesentericus  vulgaris,  the  2  organisms  were 
found  to  agree  in  every  respect. 

Silks  of  the  Far  East  and  French  colonies;  silkworms  and  related  species, 
H.  J.  DE  CoRDEMOY  {Lcs  soies  dans  I' extreme  Orient  et  dans  Ics  Colonies  Fruncaises;  les  vers 
a  soie  et  leurs  similaires.  Paris:  Agustin  CJiallamel,  1902,  pp.  112,  pd.  1). — The  author 
presents  a  general  account  of  the  silk  industry  and  discusses  the  present  conditions 
of  this  business  in  China,  Japan,  India,  Indo-China,  Madagascar,  Western  Africa, 
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Algeria,  and  Tuni.«.  In  this  discuH^^ion  the  anthcir  gives  attention  to  a  large  nnmber 
of  species  of  insects  from  which  silk  has  l^ecn  jjroduccd.  The  species  discussed 
belong  to  tlie  genera  Antherea,  Attacus,  Bonil)yx,  Caligula,  Saturnia,  Sericaria,  etc. 

FOODS-  NUTRITION. 


The  influence  of  preservatives  upon  the  food  value  of  milk,  C.  F.  Doane 
and  T.  M.  Price  {Maryland  iSia.  Bui.  86,  jjp.  64). — Using  the  experimental  methods 
described  in  a  previoiis  publication  (E.  S.  R.,  1.'5,  p.  674),  the  authors  quote  a  number 
of  experiments  with  calves  in  which  the  digestibility  of  milk  with  and  without  added 
preser\'atives  was  tested.  The  preservatives  used  were  bori(!  acid,  borax,  salicylic 
acid,  and  formaldehyde,  the  boric  acid  and  the  salicylic  acid  being  added  to  the 
milk  in  tlie  proj)ortion  of  1:1,000,  the  borax  in  the  jiroportion  of  1:075,  and  the  for- 
maldehyde 1 :  10,000,  it  being  recognized  that  ail  these  amounts  are  in  excess  of  the 
quantities  usually  regarded  as  sufficient.  The  average  results  of  the  exjjeriments, 
whicli  extend  over  2  years,  follow: 

Average  diffestibiUti/  hij  calrex  of  milk  ivilJi  and  ir'iUioat  prexerratlves. 


Kind  of  preservative. 


Salicylic  acid  (sid<lod  justbcforo  feeding) 

Boric  acid  (added  just  before  feeding) 

Formaldehyde  (nddeil  just  before  feeding) 

Boric  ac-id  (ad(lc(l  'Jl  lunirs  liefor<'  feeding) 

Borax  (added  lit  hours  before  feeding) 

Formaldehyde  (added  24  hours  before  feeding) 
Salicylic  aeid  (added  24  hours  before  feeding).. 
No  preservative 


Protein. 


Per  cent. 
98. 02 
93.84 
95. 01 
91.00 
92. 22 
94. 83 
90.04 
93. 52 


Per  cent. 
93.96 
97.16 
97.75 
.97.57 
97.35 
98.36 
92. 81 
97.37 


From  these  figures  it  appears  that  on  an  average  l.ol  per  cent  more  protein  and 
0.99  per  cent  more  fat  were  digested  when  the  milk  was  preserved  with  formaldehyde 
than  when  no  preservative  was  added.  In  the  case  of  salicylic  acid  there  was  a  dif- 
ference of  3.48  per  cent  protein  and  4.56  per  cent  fat  in  favor  of  the  untreated  milk. 
With  borax  and  with  boric  acid  the  difference  was  also  in  favor  of  the  untreated 
milk,  being  for  the  borax  1.3  i>er  cent  protein  and  0.02  i)er  cent  fat,  and  for  the  boric 
acid  2.52  per  cent  protein  an<l  0.19  per  cent  fat. 

"In  all  of  the  series  the  comparative  results  were  nearly  the  same  and  the  results  in 
the  2  seasons'  work  were  so  nearly  tlie  same  that  it  would  appear  that  the  work  \\as 
exhaustive  and  could  be  depended  upon  to  rej^resent  fairly  Avell  the  results  that 
would  be  obtained  if  this  same  line  of  work  was  carried  on  indefiniteh'.  The  results 
obtained  in  our  work  are  practically  the  same  as  obtained  by  other  workers.  Borax 
and  boric  acid  in  the  experiments  conducted  by  other  men  appeared  to  slightly  pre- 
vent digestion,  while  formaldehyde  had  the  oi^posite  effect. 

"  From  the  results  of  this  work  many  people  may  be  inclined  to  think  that  milk 
preserved  with  formaldehj'de  is  even  to  be  preferred  to  milk  treated  with  no  preserv- 
ative, as  the  tables  evidently  show  it  to  be  more  digestible.  .  .  .  But  it  would  be 
entirely  possible  for  the  preservative  to  render  the  milk  more  digestible  and  still 
have  properties  that  would  prove  injurious.  It  is  entirely  possible  for  the  j^reserv- 
ative  to  unduly  stimulate  the  digestive  organs  and  in  the  course  of  time  bring  them 
to  a  diseased  condition.  For  this  reason  it  is  impossible  to  say  that  formaldehyde, 
if  injurious,  is  the  least  injurious  of  any  of  the  preservatives  used  in  the  milk  busi- 
ness. The  fact  that  the  other  preservatives  used  made  the  milk  less  digestible  is  suf- 
ficient to  condemn  them.  Adults  could  jiossibly  drink  such  milk  with  impunity, 
but  in  the  tenement  districts  of  cities,  where  the  babies  have  a  hard  struggle  for 
existence,  it  takes  a  very  little  to  turn  the  scale  either  in  favor  or  against  their 
chances  for  life." 
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The  average  gain  in  weight  per  calf  during  the  3-day  periods  in  whicli  milk  with 
boric  add  was  fed  was  0.5  lb.,  milk  with  salicylic  acid  3  lbs.,  with  formaldehyde 
5  Ibo.,  and  milk  with  no  preservative  1  lb. 

"The  calves  fed  for  an  extended  period  with  milk  preserved  with  boric  acid  and 
formaldehyde  made  very  satisfactory  gains  in  weight.  The  two  receiving  the  boric 
acid  lost  a  good  shart>  of  their  haii-,  presumaljly  from  the  effects  ut  the  acid." 

The  eflfect  of  curdling  with  rennet  upon  the  dig-estibility  of  milk,  R.  Popper 
{Arch.  Physiol.  [Pflugcr],  92  {1903),  No.  10-13,  pp.  (J05-(5i^) .— Artificial  digestion 
experiments  showed  that  milk  coagulated  with  rennet  was  somewhat  less  digestible 
than  untreated  milk,  but  the  author  believes  that  the  difference  is  not  as  marked  as 
has  been  claimed  by  some  other  investigators,  since  he  found  that  there  was  a  con- 
siderable range  in  the  results  of  parallel  experiments. 

The  digestibility  of  food  consumed  with  varying  quantities  of  water,  S. 
RuziCKA  {Arch.  ][i/(j.,  4o  {1902),  No.  4,  PP-  409-410).— The  author  was  himself  the 
subject  of  experiments  in  which  the  digestibility  of  a  mixed  ration  was  determined 
when  a  fairly  large  quantity  of  water  was  consumed  at  intervals  during  tlie  day  and 
when  practically  the  same  amount  Avas  consumed  immediately  before,  during,  and 
after  meals.  In  each  case  the  amount  of  water  consumed  daily  was  practically  the 
same,  averaging  nearly  1,480  gm.  daily.  The  re.sults  obtained  showed  that  the 
mixed  diet  was  somewhat  more  thoroughly  digested  when  the  bulk  of  the  water  was 
taken  near  meal  times.  The  author  believes  that  the  results  are  not  numerous  enough 
for  general  deductions,  but  that  they  do  warrant  the  conclusion  that  a  reasonable 
amount  of  fluid  taken  at  meal  times  can  not  have  any  bad  effect. 

The  digestibility  of  foods  and  condiments  as  shown  by  microscopical 
studies  of  the  feces,  F.  Sciiii.ung  {Die  Vcrdaulifhkeit  dcr  Nahrimgi<-  und  (jt'uva.wtiltel 
uvf  Grund  iiiikroxlvpisclier  Untersuchiiiigen  der  Faeces.  Leipzig:  H.  Hariimg  ifc  Son, 
1901,  2)p.  132,  figs.  102). — Believing  that  the  digestibility  of  different  materials  can  be 
most  accurately  determined  by  a  microscopical  examination  of  the  iindigested  resi- 
dues, the  author  describes  methods  and  reports  results  of  a  large  number  of  such  inves- 
tigations. Some  of  the  general  conclusions  follow:  All  foods  which  are  not  soluble 
in  water  or  rendered  soluble  by  the  digestive  juices  give  larger  or  smaller  amounts  of 
undigested  residue.  An  abundant  vegetable  diet  hinders  the  digestibility  of  animal 
foods.  There  are  no  large  undigested  fragments  from  raw,  finely  chopped  loin  of 
beef.  When  it  is  eaten  with  l)lack  bread  large  muscle  fibers  are  found  in  the  feces 
together  with  rye  hulls.  N'^egetable  foods  furnish  the  greater  part  of  the  feces. 
When  a  mixed  diet  is  eaten  isolated  starch  cells  are  always  found  in  the  feces  and 
distended  starch  cells  are  regularly  found,  derived  from  the  endosperm  or  the  interior 
of  cereals,  potatoes,  and  legumes,  even  if  these  materials  were  finely  ground  or  other- 
wise finely  divided.  The  method  of  cooking,  the  mechanical  condition  of  food, 
habit,  and  regularity  in  eating  are  of  the  greatest  importance  in  the  digestion  of  food 
and  hence  for  the  nutritive  value  of  different  materials  under  normal  conditions. 
Undigested  residue  from  a  given  diet  is  generally  excreted  on  the  second  day  after 
the  food  is  eaten.  INIechanical  stimulation  of  peristaltic  action  is  less  important  than 
thei'nuc  and  chemical  stimulation. 

On  the  causes,  variations,  and  significance  of  the  color  of  the  feces,  L.  A. 
Conner  {Med.  News,  New  York,  81  {1902),  No.  9,  pp.  400-403;  ahs.  in  Jour.  Amer. 
Chem.  Soc,  24  {1902),  No.  11,  p.  500).— The  color  of  normal  feces  of  adults  on  a 
mixed  diet  is  a  l)rown  of  varying  degrees  of  darkness.  This  color,  while  due  in  large 
measure  to  the  presence  of  modified  bile  pigment,  is  the  result  of  a  number  of  causes. 
The  elements  which  go  to  make  up  the  color  may  be  grouped  as  follows:  (1)  Digest- 
ive secretions,  (2)  food  residues,  (3)  discharges  from  the  intestinal  mucous  mem- 
brane, and  (4)  accidental  ingredients,  such  as  drugs,  etc. 

Observations  on  vegetable  proteolytic  enzyms,  with  special  reference  to 
papain,   L.   B.  Mendel    {Amer.   Jour.   Med.  Sci.,  124    {1902),  pi>.   310-3 IS).— The 
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experiments  which  are  reported  on  the  character  of  the  proteolytic  action  of  pajiain 
led  to  the  followinji;  conclusions:  "While  the  products  of  the  papain  digestion  of 
proteids  resemble  quite  closely  those  of  pepsin,  so  far  as  they  have  been  examined 
in  detail,  the  enzym  differs  from  ordinary  animal  pepsin  in  that  it  acts  readily  in 
both  neutral  and  alkaline  media.  On  the  other  hand,  although  papain  is  compara- 
ble with  trypsin  in  exerting  a  solvent  action  in  fluids  of  various  reactions,  the  failure 
to  form  leucin,  tyrosin,  or  tryptophan  in  inappreciable  quantities— at  least  under  con- 
ditions in  which  they  are  readily  formed  in  large  quantities  l)y  the  other  tryptic 
enzyms — places  it  in  a  class  of  its  own  for  the  present." 

A  new  method  of  measuring-  the  effect  of  pepsin,  E.  I.  Spriggs  {Zl>ichr. 
f^Injnlol.  Clicm.,  35  (19(L'),  Xo.  (!,  ]>p.  4G5-404,  pJ^.  ;?,  /'^F-  5).— From  experimental 
data  wdiich  are  reported,  the  author  believes  that  a  study  of  tlie  viscosity  of  solutions 
treated  with  pepsin  furnislies  a  means  of  judging  of  its  effects.  His  conclusions 
follow:  The  viscosity  of  a  solution  of  coagulable  protein  diminishes  (hiring  the 
process  of  digestion.  A  similar  effect  is  observed  when  hydrochloric  acid  is  present 
without  the  pepsin,  but  it  takes  place  much  mc^re  slowly.  Jf  the  ciiange  in  viscosity 
during  digestion  is  shown  graphically  as  a  curve,  it  will  be  seen  that  the  change  is 
at  first  rapid,  then  slower,  and  finally  very  small.  When  the  viscosity  remains  con- 
stant the  greater  part  of  the  coagulable  protein  is  transformed  into  the  uncoagula- 
ble  form.  Portions  of  the  same  protein  solution  treated  with  different  quantities  of 
pepsin  contain  like  amounts  of  coagulable  and  uncoagulable  protein  when  the  vis- 
cosity is  the  same.  The  decrease  in  viscosity  shown  by  curves  can  be  explained 
mathematically,  and  furnishes  a  means  of  measuring  the  rapidity  of  digestion  of  dif- 
ferent 2>epsin  solutions. 

The  effect  of  different  chemical  bodies  upon  the  activity  of  pancreas 
diastase  ferment,  Y.  GrOtzneu  {Arch.  Physiol.  [Pjluger^,  01  {1902),  No.  3-4,  pp. 
195-207,  Jigs.  3). — The  chemical  bodies  included  in  these  experiments,  which  were 
conducted  by  M.  Wachsmann,  were  halogen  salts,  alkalis  and  alkali  salts,  sulphates 
and  other  salts,  inorganic  and  organic  acids,  alcohol,  and  chloroform. 

Concerning'  the  process  of  dig-estion  in  the  small  intestine,  II,  F.  Kutscher 
and  J.  Seemann  {Zl.^chr.  I'hijshil.  ('hern.,  35  {1903),  No.  4-5,  ]tp.  432-45S).—N  study  of 
the  ferments  of  the  small  intestine. 

Concerning-  the  absorption  of  simple  stereoisomeric  sugars  in  the  small 
intestine,  J.  Nagano  {Arch.  Phi/slol.  [Pfliujtr],  90  {1902),  No  7-<9,  pp.  389-404, 
fig.  1). — Csing  dogs  with  fistulas  the  author  studied  the  absorption  of  4  hexoses,  i.  e., 
d-glucose,  d-galactose,  d-mannose,  and  d-fructose,  and  2  pentoses,  i.  e.,  1-xylose  and 
1-arabinose.  It  was  found  that  the  stereoisomeric  sugars  had  a  different  rate  of 
absorption.  Sugars  with  5  carlion  atoms  were  more  slowly  absorbed  than  those  with 
6  carbon  atoms.  When  sugar  solutions  of  like  concentration  were  taken,  the  water 
absorption  showed  the  same  differences  in  rai^idity  as  the  sugars.  The  absorption  of 
water  diminished  in  proportion  to  concentration  of  a  given  sugar  solution.  In  the 
upper  part  of  the  intestine,  relatively  speaking,  sugar  is  more  rapid!}'  absorbed  than 
water;  in  the  lower  part  of  the  intestine  the  reverse  is  true. 

On  the  lymphagogic  action  of  the  strawberry,  and  on  post-mortem  lymph 
flow,  L.  B.  Mendel  and  D.  R.  Hooker  {Arner.  Jour.  Physiol.,  7  {1902),  No.  4,  PP- 
380-3SG).—\w  experiments  made  with  a  dog,  an  extract  prepared  from  desiccated 
strawberries  was  injected  intravenously.  According  to  the  author,  this  accelerates 
the  flow  of  lymph  richer  in  solids  ttian  is  normally  the  case,  and  its  action  resembles 
that  producetl  by  other  typical  lyinphagogues  of  Heidenhain's  first  class,  viz,  those 
which  produce  their  particular  lymphagogic  influence  hystimulating  the  endothelial 
cells  ot  the  blood  capillaries,  and  that  the  latter  thus  exert  a  secretory  function  which 
results  111  the  formation  of  lymph.  The  effect  of  strawberry  extract  on  the  post- 
mortem flow  of  lymph  was  also  studied. 

Concerning-  the   formation   of  sug-ar   from   protein,  ().   I^oew  {Beilr.  Clian. 
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Phyftiol.  u.  Pathol.  Zi,'<rhr.  Biochnn.,  1  {1902),  pp.  .567-574;  fhi^.  in  Ztschr.  Unters7ich. 
Nahr.  u.  Genussmtl,  .5  {1902),  No.  SO,  p.  973).— A  theoretical  discussion  of  the  M-ay  in 
whk'li  sugar  may  be  formed  from  protein  in  the  body. 

The  formation,  of  sugar  from  fat,  O.  Loewi  {Arch.  Exper.  Path.  u.  PIko-iikiImJ., 
47  {1902),  pp.  68-76;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Oenussmtl.,  5  {1902),  No.  20, 
pp.  973,  974). — According  to  the  author,  the  experiment  which  he  made  with  a  dog 
(hd  not  supply  any  basis  for  the  belief  that  sugar  is  formed  from  fat. 

Note  on  the  nature  of  the  flour  produced  in  the  gradual  reduction  of  wheat, 
F.  B.  Cii-TiiRiE  and  (I.  W.  Norris  {Agr.  Gaz.  New  Soiitlt  Walex,  IS  {1902),  No.  9,  pp. 
936-939). — Statistics  are  given  of  the  amount  of  different  milling  products  obtained 
from  a  number  of  varieties  of  wlieat,  and  also  of  the  percentage  of  flour,  its  strength  and 
gluten  content.  According  to  the  author,  "  the  quantity  of  gluten  obtained  increases 
steadily  with  each  successive  break — that  is  to  say,  as  the  flour  is  obtained  from  the 
neighborhood  of  the  bran.  In  the  last  break,  in  which  the  bran  is  scraped  as  close 
as  possible,  the  flour  is  extraordinarily  rich  in  gluten,  and  is  derived  entirely  from 
the  so-called  aleurone  layer,  and  it  is  just  this  layer  that  supplies  the  bulk  of  the 
gluten.  This  richness  in  gluten  is,  unfortunately,  not  accompanied  with  the  other 
characteristics  which  go  to  make  a  good  flour,  and  the  flour  from  the  last  break  is  of 
little  value  on  account  of  its  low  color." 

Reports  upon  food  and  drug  inspection  for  the  year  ending  September  30, 
1901,  A.  E.  Leach  {Mamichusetts  State  Bd.  Health  Rpt.  1901,  pp.  5.9).— Analyses  of 
cocoa,  lemon  and  vanilla  extracts,  milk,  condensed  milk,  lime  juice,  and  cider  vinegar 
are  reported;  and  methods  are  given  for  the  estimation  of  milk  sugar  in  milk,  as  well 
as  rapid- routine  methods  for  the  detection  of  preservatives  and  for  approximating  the 
quality  of  milk,  tables  useful  for  the  calculation  of  results  being  included.  The  latter 
methods,  it  is  believed,  are  suited  to  the  needs  of  milkmen.  Of  the  6,109  samples  of 
milk  examined,  28.4  per  cent  were  found  to  be  adulterated.  The  total  number  of 
foods  other  than  milk  examined  was  .3,120,  and  the  percentage  of  adulteration 
was  18.9. 

Second  report  on  food  products  for  1901,  B.  W.  Kilgore  {Bui.  North  Carolina 
State  Bd.  Agr.,  23  {1902),  No.  9,  pp.  70,  fig».  7). — The  results  obtained  in  carrying 
out  the  provisions  of  the  State  pure-food  law  are  summarized  and  discussed,  and  sev- 
eral special  articles,  which  discuss  methods  of  analyses  and  give  results  of  examina- 
tions of  food  products,  are  reported,  including  Baking  Powders,  by  W.  M.  Allen  and 
F.  C.  Lamb;  Tea,  by  C.  D.  Harris;  Coffee,  by  C.  D.  Harris;  Sugar,  by  W.  M.  Allen; 
Molasses,  Sirups,  and  Honey,  by  J.  M.  Pickel,  W.  G.  Haywood,  and  F.  0.  Lamb; 
Jellies,  by  W.  M.  Allen,  W.  G.  Haywood,  and  F.  C.  Lamb;  Jams,  Fruit  Butters,  and 
Preserves,  by  W.  M.  Allen,  "W.  G.  Haywood,  and  F.  C.  Lamb;  Vinegar,  by  W.  M. 
Allen,  and  Condiments,  by  J.  M.  Pickel. 

Adulteration  of  food  {Report,  Returns,  and  Statistics  of  the  Inland  Revenues  of  the 
Dominion  of  Canada  for  1902,  jjt.  3,  pp.  133). — In  the  reports  of  the  official  analysts  of 
different  districts  and  in  the  appendixes  a  number  of  analyses  are  reported  of  tea, 
milk,  coffee,  cocoa  and  chocolate,  cheese,  etc.,  most  of  which  were  made  with  the 
general  purpose  of  detecting  adulteration  or  sophistication.  Bulletins  No.  79  on  Oil 
of  Turpentine,  No.  80  on  Milk,  and  No.  81  on  Fertilizers,  are  included  in  this  report 
among  the  appendixes. 

Dietaries  for  hospitals  for  the  insane,  W.  O.  Atwater  {New  York  State  Lunacy 
Com.  Rpt.  1900-1901,  pp.  39-322)  .—Continuing  earlier  Avork  (E.  S.  R.,  12,  p.  877),  the 
author  reports  the  results  of  16  dietary  studies  made  in  New  York  State  institutions 
for  the  insane.  The  results  are  discussed  with  a  view  to  imj^roving  the  diet  and 
making  it  more  in  accord  with  physiological  standards.  It  was  found  that  on  an 
average  the  food  actually  eaten  supplied  73  gm.  protein  and  2,.305  calories  of  energy 
per  person  per  day.  The  author's  proposed  dietary  standard  for  inmates  of  institu- 
tions like  those  studied  calls  for  85  gm.  of  protein  and  2,500  calories  of  energy  per 
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person  per  day,  as  the  fact  is  recognized  that  the  diet  should  be  adequate  to  support 
the  l)ody  without  any  danger  of  underfeeding.  Valuable  features  oi  this  article  are 
tables  showing  the  (quantities  of  different  food  materials  approximately  equivalent 
in  nutritive  value  to  100  pounds  of  a  given  material  taken  as  a  standard,  and  recipes 
for  the  preparation  of  a  number  of  palatable  and  attractive  dishes,  some  of  which 
are  comparatively  inexpensive. 

In  Danish,  and  Russian  old-age  homes,  Edith  Sellers  {Living  Age  ILitteil],  7. 
ser.,  17  {190-2),  No.  3046,  pp.  473-4S^) . — In  this  article,  which  is  reprinted  from  The 
Nineteenth  Century  and  After,  the  homes  provided  for  aged  people  in  Denmark  and 
Russia  are  described.  In  the  former  country  the  homes  are  maintained  at  pul)lic 
expense;  in  tlie  latter  very  lai'gely  by  private  funds.  The  diet,  especially  in  relation 
to  its  cost,  is  treated  of  at  some  length  as  well  as  other  sjiecial  titpics. 

Recent  contributions  to  the  subject  of  the  examination  and  valuation  of 
commercial  food  alimentary  pastes,  A.  Juckenack  and  R.  Sendtner  {Ztitchr. 
rntersneh.  Nalir.  u.  (lenamidl.,  5  {1902),  No.  21,  pp.  997-1018). — Methods  of  exam- 
ining noodles  and  other  similar  pastes  are  described. 

Cocoanut  butter,  P.  Pollatscheck  {Chem.  Rev.  Fett  v.  Harz-Ind.,  9  {1902),  pi).  4, 
5,  2S,  29;  ((l»<.  in  Ztschr.  Untermcli.  Nahr.  u.  Genussmtl,  5  {1902),  No.  22,  pp.  1136, 
1137). — The  manufacture  and  uses  of  cocoanut  Imtterand  similar  products  made  from 
cocoanut  oil  are  descril:)ed. 

Household  economics,  Helen  S.  Campbell  {New  York  and  London:  (I.  P.  Put- 
nani'.'i  Sonx,  1902,  pp.  XXI  +  286). — This  volume  comprises  a  course  of  lectures 
delivered  in  the  School  of  Economics  of  the  University  of  Wisconsin.  Chapters  are 
included  on  the  nutrition  of  the  household,  food  and  its  prei)aration,  cleaning  and 
its  processes,  and  household  service,  as  well  as  upon  subjects  concerning  the  build- 
ing and  furnishing  of  the  house,  and  related  topics.  In  the  appendix  the  author 
discusses  the  teaching  of  household  economics  and  quotes  material  illustrating  the 
way  in  whicli  this  subject  or  some  of  its  branches  has  been  taught  at  different 
institutions. 

Practical  cooking-  and  serving,  Janet  McK.  Hill  {New  York:  Douhledai/,  Page^ 
&  Co.,  1902,  pp.  XIX  |-  731,  ph.  74,  figs.  6). — In  addition  to  a  large  number  of 
recipes  for  preparing  various  simple  and  elaborate  dishes,  the  author  discusses  the 
functions  and  uses  of  food,  marketing,  garnishing  and  serving,  and  related  topics. 

Harper's  cookbook  encyclopaedia  {Netv  York:  Harper  dc  Bros.,  1902,  pp.  443, 
pi.  1). — This  volume,  in  wliich  the  subject-matter  is  arranged  as  in  a  dictionary, 
contains  recipes  and  other  material  contributed  by  a  number  of  different  authors. 

Foods  and  food  control,  W.  D.  Bicelow  (  U.  S.  Dept.  Agr.,  Bureau  of  CJiemistry 
Bid.  69,ph.l,pp.l-94;  2, pp.  95-188;  3, pp.  189-272;  4, PP- ^73-372;  5, pp.  373-461).— 
A  compilation  of  tlie  United  States  Federal  and  State  laws  regarding  the  manu- 
facture and  sale  of  foods  and  food  products  with  special  reference  to  adulteration  and 
sophistication. 
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Commercial  feeding  stuffs  in  Pennsylvania,  W.  Frear  { Pennsylvaiiia  Sta. 
Rpt.  1901,  2>p-  28-109). — The  composition  and  feeding  value  of  several  different 
classes  of  feeding  stuffs  are  discussed,  in  many  cases  the  process  of  manufacture 
being  descril)ed.  A  number  of  analyses  of  feeding  stuffs  are  reported,  including 
cotton-seed  meal,  linseed  meal  (old  and  new  process),  wheat  (whole  grain,  bran, 
middlings,  shorts,  shipstuff,  flour,  and  red  dog  flour),  wheat  feeds,  rye,  chop  and 
middlings,  malt  sprouts,  ground  oats,  oat  feeds,  corn,  cracked  corn,  corn  chop,  corn- 
and-cob  chop,  gluten  feeds  and  meals,  germ  oil  cake,  corn  bran,  sugar  feeds,  sugar- 
corn  feeds,  hominy  chop,  cerealine  feeds,  buckwheat  flour  and  middlings,  commer- 
cial breakfast  food  by-i)roducts,  mixed  feeds,  poultry  feeds,  and  condimental  feeds. 
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Miscellaneous  cattle  food  analyses,  W.  Frear  {P('nn.vjlrKnia  Sta.  Upt.  1901, 
])]).  110-110). — In  addition  to  the  analyses  reported  a])Ove,  the  station  has  analyzed 
a  number  of  feeding  stuffs  submitted  by  individuals,  the  analyses,  it  is  stated,  in  a 
number  of  cases  being  incomplete.  The  feeding  stuffs  include  cotton-seed  meal,  flax- 
seed meal,  linseed  meal  (old  and  new  process),  wheat  bran,  wheat  feed,  corn  meal, 
steam  cooked  corn-meal  feed,  gluten  feed,  corn  bran,  hominy  feed,  cerealine  feeds, 
oat  feed,  buckwheat  middlings,  buckwheat  feed,  cocoanut  meal,  dried  l)rewers'  grains, 
dried  distillery  feed,  sugar-beet  feed,  dog  meal,  meat  scrap,  cereal  breakfast  food 
by-products,  and  mixed  feeds. 

The  by-products  obtained  in  grinding*  wheat  and  rye,  F.  Otto  {Inany.  Diss., 
Gi)tt!n(jeri,  1901;  (ih.<i.  In  Coithl.  Acjr.  f'linn.,  31  {1902),  No.  9,  pp.  606-610).— K  com- 
parison was  made  of  the  German  and  imported  rye  and  wheat,  the  composition  of 
different  varieties  of  these  grains  and  their  milling  products  being  reported,  as  well 
as  results  of  digestion  experiments  made  with  sheep. 

The  purchase  of  feeding  stuffs  {Ed.  Agr.  [7vO»don],  Leajhi  74,  pp.  1-12). — A 
])(>l)ular  discussion  of  the  i>rinciples  of  nutrition  and  the  different  classes  of  feeding 
stuffs. 

Report  on  molasses  feeds,  C.  V.  Garola  {Compt.  Rend.  Cony.  Soc.  Ailment,  lint. 
Int.,  6  {1902),  pp.  1-15,  dgms.  3). — Mixtures  of  molasses  with  peat,  peanut  hulls, 
sesame  and  peanut  hulls,  and  with  straw  were  described  and  the  favorable  results 
olitained  in  feeding  such  mixtures  to  sheep  and  hor,ses  briefly  noted.  The  rations 
containing  the  molasses  mixtures  were  cheaper  than  those  made  of  more  common 
feeding  stuffs. 

The  influence  of  lecithin  on  the  development  of  the  skeleton  and  nerve 
tissue,  A.  I)ES(iREZ  and  A.  Zaky  {Coynpf.  Rend.  Acad.  Set.  I'nris,  134  {1902),  No.  20, 
]>/i.  1166-1168). — From  experiments  with  Guinea  pigs,  rabbits,  and  dogs  the  conclu- 
sion is  drawn  that  feeding  lecithin  rendered  the  food  more  effective,  especially  in 
tl:e  formation  of  the  skeleton  and  nervous  system. 

Study  of  the  "way  in  which  lecithin  acts  in  the  animal  body,  A.  DEscjREzand 
A.  Zaky  {Compt.  Rend.  Covg.  Soc.  Acad.  Set.  Paris,  134  {1902),  No.  25,  jtp.  1522, 
1523). — Experiments,  which  are  briefly  reported,  made  with  guinea  pigs  led  to  the 
conclusion  that  the  favorable  effects  which  were  observed  to  follow  the  feeding  of 
lecithin  were  not  due  to  glycero-phosphoric  acid  (the  acid  radical  of  lecithin),  but  to 
the  basic  portion.  It  was  found  that  cholin  and  betain  exercised  a  favorable  effect, 
though  in  a  less  degree  than  lecithin,  upon  the  formation  of  nitrogenous  tissue  and 
L'aiuH  in  weight. 

Concerning  the  metabolism  of  growing  dogs,  E.  RosT(/lr/'v.  7v'.  <iesnndheitsamte, 
IS  {1901),  No.  2,  pp.  206-21S,  pi.  1). — From  experiments  re]torted  in  detail  the  con- 
clusion is  drawn  that  the  amount  of  nitrogen  retaine<l  was  greater  than  could  be 
accounted  for  by  the  gain  in  body  weight. 

Methods  of  steer  feeding,  G.  C.  Watson  and  A.  K.  Risser  {Pennsylvania  Sta. 
Rpt.  1901,  pp.  211-222). — The  comparative  merits  of  fattening  steers  in  pens  and 
stalls  was  studied  in  continuation  of  previous  work  (E.  S.  R.,  12,  p.  875),  the  State 
department  of  agriculture  cooperating  with  the  Pennsylvania  Station.  Of  the  2  tests 
reported  the  first  was  made  with  3  lots,  lot  1  containing  10  animals  and  lots  2  and  3 
containing  G  each.  The  steers  in  lot  1  occupied  a  box  stall  having  a  space  equiv- 
alent to  that  of  10  ordinary  stalls.  Each  of  the  animals  in  lots  2  and  3  was  kept 
in  a  separate  stall.  Lots  1  and  2  were  supplied  with  water  1)y  means  of  an  automatic 
basin  and  lot  3  was  watered  daily  in  a  yard,  as  it  was  desired  to  test  the  merits  of 
^different  methods  of  watering  as  well  as  other  points  which  have  to  do  with  the 
comparative  amount  of  labor  required  to  care  for  steers  fattened  under  different 
conditions.  All  of  the  animals  were  led  a  grain  ration  consisting  of  corn  meal  and 
wheat  bran,  9:1,  in  addition  to  hay  and  corn  stover.  At  the  beginning  of  the  test 
the  average  weight  of  the  steers  was  not  far  from  950  lbs.  each.     During  the  14  weeks 
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of  the  trial  the  average  daily  gains  per  head  in  the  8  lots  were  2.05  lbs.,  2. 18  lbs., 
and  1.M9  ll)s.  Tlie  steers  in  lot  1  con.sumed  per  ponnd  of  gain  3.63  lbs.  hay,  1.46  lbs. 
stover,  and  8. .39  lbs.  grain.  Similar  values  for  lot  2  were  3.21,  0.94,  and  7.82  lbs., 
and  for  lot  3  they  were  3.47,  0.79,  and  8.39  lbs.,  resijectively.  The  time  expended 
in  the  care  of  the  3  lots  was  79.6,  148,  and  155.5  hours,  respectively,  the  values  for 
lots  2  and  3  being  recalculated  on  a  basis  of  10  animals  per  lot. 

In  a  second  test,  made  under  practically  the  same  conditions,  with  3  lots  of  2  steers 
each,  the  average  weight  of  the  animals  at  the  beginning  was  al)out  890  lbs.  and  the 
average  daily  gain  per  steer  in  the  different  lots  during  the  57  days  of  the  trial  2.71, 
2.92,  and  2.7  lbs.,  respectively.  The  hay  eaten  per  pound  of  gain  in  the  3  lots  was 
4.44,  3.76,  and  3.45  lbs.,  and  the  grain  5.91,  5.24,  and  4.95  lbs.,  resjjectively. 

According  to  the  authors  the  results  of  this  and  their  former  work  did  not  justify 
the  claim  that  either  of  the  methods  tested  was  superior  for  fattening  steers. 

"Those  animals  that  were  furnished  water  by  means  of  automatic  watering  basins 
consumed  more  coarse  fodder,  particularly  stover,  and  ate  their  food  with  apparently 
greater  relish,  than  did  those  that  were  turned  out  in  a  yard  to  water.  The  steei  s 
that  were  loose  in  a  box  stall  or  pen  required  less  labor  of  attendance  than  those  that 
were  confined  in  stalls,  even  though  both  were  supplied  with  water  by  means  of 
automatic  watering  basins.  The  steers  that  were  confined  in  a  box  stall  required  the 
same  amount  of  bedding  as  those  confined  in  stalls." 

Cattle  feeding-  with  sugar  beets,  sugar,  molasses,  and  sugar-beet  residuum, 
L.  S.  Wake  [PhUaih'lph'i<i:  Pltihtdlphin  Jinol-  Co.,  1U02,  pp.  XXIII  \  :^S9,  fig^.  -.'!).— 
In  this  volume  the  author  has  discussed  the  feeding  value  of  sugar  beets  and  sugar- 
beet  products,  the  methods  of  pressing  and  drying  beet  pulp,  the  manufacture  of 
molasses  feeds,  and  related  topics,  quoting  extensively  from  the  literature  of  the 
subject  and  summarizing  the  results  of  American  and  foreign  experiments.  A 
detailed  index  adds  to  the  value  of  the  volume. 

The  business  of  breeding- pure-bred  stock,  J.  A.  Craig  {U.  S.  Dept.  Atjr., 
Bureau  of  Anhiytl  IiKJuxtri/  lipt.  19()1,  pp.  4I'j-4-i~)  ■ — A  general  discussion  of  the 
subject  of  l)reeds  and  breeding,  emphasizing  its  importance  from  a  Imsiness  stand- 
point. 

Breeds  of  beef  cattle  and  beef  production  in  North  Carolina,  T.  Butler 
{Bui.  Xorth  CaroUna  Staie  Bd.  Ayr.,  2S  [1!)0J),  Xo.  7,  pp.  So,  Jig.<(.  o.9).— The  character- 
istics of  different  breeds  of  beef  cattle  are  discussed,  as  well  as  such  subjects  as  the 
formation  of  a  herd,  pastures,  feeding  and  care,  and  related  topics. 

The  cattle  industry  of  the  United  States,  ,1.  Wilson  (  V.  S.  Dept.  Agr.,  Bureau 
vf  Animal  Indnatry  Rpi.  1901,  pp.  ^67-274)- — In  this  paper,  which  was  read  before  a 
meeting  of  the  Central  Shorthorn  Breeders'  As.sociation  in  Kansas  City,  the  Secretary 
of  Agriculture  discusses  the  importance  of  the  export  cattle  trade  of  the  Ignited  States 
with  special  reference  to  Mexico  and  South  America.  The  need  of  stringent  laws 
regarding  the  inspection  of  cattle  imported  to  this  country  is  nisisted  upon,  and  the 
fact  is  pointed  out  that  it  is  equally  important  to  export  only  healthy  cattle  ot  supe- 
rior quality  if  the  enterjirise  is  to  be  developed  along  the  most  satisfatory  lines. 

Cattle  markets  and  abattoirs  in  Europe,  H.  E.  Alvord  (  V.  S.  Dept.  Agr., 
Bureau  of  Animal  Indudry  lipt.  1901,  j)p.  279-305,  ph.  9,  map  1). — A  descriptive  and 
statistical  article,  dealing  with  the  handling  and  slaughtering  of  live  stock,  insiiection 
of  meat,  and  related  topics. 

History  of  the  farm-animal  industry  of  "Westphalia  and  methods  of 
increasing  it,  J  Ki.eixsorge  (Inaug.  /)(.«.,  Unir.  .Jena,  190?,  pp.  48,  vaqis  2). — A 
critical  discussion  of  statistical  and  historical  data. 

The  musk  ox,  (_i.  F.  Thompson  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  LiduMni  Jlpl. 
1901,  pp.  .507-512,  pis.  2,  fig.  1)  — A  descriptive  article. 

Some  observations  on  sheep  breeding-  from  the  experiment  station  flock 
records,  W.  L.  C^vklvle  and  T.  F.  McConnell  (  Wisconsin  Sta.  Bid.  95,  pp.  19)  — For 
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12  or  more  j'ears  the  station  has  kept  a  record  of  sheep-breediug  operations.  For  the 
first  years  this  included  only  the  ear-tag  number  of  the  service  ram  and  ewes,  the 
date  of  service,  and  the  date  of  birth  of  the  lambs.  "The  record  was  gradually 
perfected  until  during  the  past  four  years  it  included  the  nmnber  of  lambs  dropped 
and  their  sex,  the  weight  and  condition  of  lambs  at  birth,  the  apparent  milking  qual- 
ities of  the  ewes,  and  the  weights  of  the  ewes  and  the  service  rams  used." 

The  general  deductions  drawn  from  the  recorded  data  follow: 

"  From  the  breeding  records  of  514  ewes  at  this  station  we  conclude  that  for  such 
animals  and  conditions  as  ours  the  normal  i)eri(xl  of  gestation  ranges  from  144  to  150 
days  after  the  date  of  service,  and  that  more  ewes  will  laml)  146  days  after  service 
than  at  any  other  time. 

"There  is  no  appreciable  difference  in  the  period  of  gestation  for  male  and  female 
offspring  in  sheep.  There  is  an  apparent  relation  between  the  duration  of  the  period 
of  gestation  and  the  period  required  for  reaching  maturity.  Quick-maturing  breeds 
appear  to  carry  their  young  for  a  shorter  period  than  those  breeds  requiring  more 
time  to  mature.  Large  lambs  are  on  the  average  carried  in  view  for  an  appreciably 
longer  jieriod  than  small  or  medium  lambs.  Lambs  dropped  before  the  144tii  and 
after  the  149th  day  of  pregnancy  are  lacking  in  strength  and  vitality  at  birth. 

"Shropshire  ewes  were  more  prolific  than  any  of  the  other  breeds  and  cro.sses 
except  the  fourth  cross  of  Shropshire  rams  on  a  Merino  ewe  foundation.  From  the 
data  presented  it  is  apparent  that  twins  are  the  normal  increase  for  ewes  of  the 
mutton  type. 

"One-year-old  rams  are  not  so  prolific  as  those  2  or  3  years  old.  Ewes  also  aver- 
age a  larger  percentege  of  increase  in  lambs  after  they  reach  full  maturity  at  3 
years  of  age  until  after  they  are  6  years  old,  when  the  rate  of  increase  diminishes. 
The  amount  of  service  required  of  the  ram  in  breeding  has  an  influence  on  the  per- 
centage increase  in  off  sjjring  of  the  ewes  that  produce  lambs.  Ewes  bred  early  in 
the  season  of  mating  to  a  single  ram  dropped  a  larger  pen-entageof  lambs  than  those 
near  the  latter  end  of  the  season." 

The  naaintenance  ration  of  sheep,  W.  AV.  Cooke  {Pennsylvania  Sta.  Rpl.  1901, 
pp.  238-294)- — Cooperating  with  tlie  State  department  of  agriculture,  a  number  of 
experiments  were  conducted  to  learn  the  amounts  required  by  sheep  for  mainte- 
nance, on  a  ration  of  timothy  hay  alone,  and  of  timothy  hay  and  corn  in  the  propor- 
tionof  2:1  and  1:2.  The  total  weight  of  the  feed  in  the  3  cases,  which  itwas  estimated 
would  suffice  for  sheep  weighing  50  kg.,  was  1.21  kg.,  1.06  kg.,  and  0.94  kg.,  respec- 
tively. These  A^alues  are  based  on  a  deduction  from  experiments  with  steers,  that 
11  lbs.  digestible  mitrients  from  corn  is  equivalent  to  13  lbs.  digestible  nutrients 
from  timothy  hay.  The  estimated  amounts  proved  to  be  very  nearly  correct.  Sheei^ 
1  and  2,  each  weighing  not  far  from  50  kg.  at  the  beginning  of  the  trial,  were  fed  the 
full  amounts  mentioned.  Sheep  3,  weighing  not  far  from  30  kg.,  was  fed  70  per 
cent  of  the  amounts  given  the  other  sheep,  as  it  was  estimated  that  the  surface  area 
of  this  animal  was  70  per  cent  of  that  of  a  sheep  weighing  50  kg. 

The  feeding  periods  were  of  10  days'  duration.  The  sheep  were  kept  in  specially 
constructed  crates,  with  devices  for  conveniently  collecting  the  excreta.  The  food 
and  excretory  products  were  in  every  case  weighed  and  analyzed.  On  an  average 
the  3  rations  were  found  to  have  the  following  i-oetlicients  of  digestibility: 

Average  coefficients  of  digestibility — Experiments  with  sheep. 


Ration. 

Dry 
matter. 

Organic 
matter. 

Protein. 

Non-nitrog- 

eneous 

material. 

Ash. 

Energy. 

Timothy  hay  alone 

Per  cent. 
58.8 
65.5 
72.8 

Per  cent. 
59.3 
66.3 
73.9 

Per  cent. 
40.0 
46.5 
56.4 

Per  cent. 
60.6 
68.1 

75.8 

Per  cent. 
49.7 
43.9 
37.0 

Per  cent. 
.54. 2 

Timothy  hay  and  corn,  2:1 

61.4 

Timothy  hay  and  corn,  1:2 

70.1 

ANIMAL    TRODUCTION. 


687 


Tliat  tlu'  rations  were  practieally  Hullicient  for  maintenance  i.s  sliown  l>y  the  ssniall 
variation  in  live  weight  during  the  79  days  covered  l)y  the  actual  experimental  and 
intervening  periods  and  also  by  the  figures  for  the  gain  or  loss  of  nitrogen.  These 
values  have  been  sunnnarized  in  the  tal)le  which  follows: 

Arfrn'ic  (jd'ni  or  loss  of  uitrofjiii  ami  live  xxiijld. 


A vt'rago  daily  gain  or  loss  of  nitrogen 

Nitriigcii  in  daily  growtli  of  wool 

AvcragL'  daily  gain  or  loss  of  nitrogen  of  Hesh 
Aveiagc  daily  gain  or  loss  of  live  weight 


Grains. 

-0.17 

.M 

-  .»l 

-1 


Sheep  1.    Sheep  2. 


(Trdinii. 

+0.17 

.64 

-  .•17 

+  13 


Sheep  3. 


Grams. 
+0.07 
.48 
-  .41 


"The  above  figures  show  that  if  it  is  considered  tlmt  there  was  no  change  in  the 
average  body  fat  of  the  animals  during  the  test,  the  assumption  [that  the  rations 
were  sufhcient]  can  not  be  far  from  the  truth." 

The  author's  summary  of  the  digestible  protein  and  non-nitrogenous  material  fur- 
nished by  the  rations  which,  as  already  stated,  were  considered  as  sutiicient  for  main- 
tenance follows: 

Summary  of  maintenance  rations. 


Sheep  1 
and  2. 
Average 
weight, 
46.4  kg. 


Sheep  3. 


Actual 
weight, 
29.2  kg. 


Calcula- 
ted for 

weight  of 
46.4  kg. 


Hay  alone: 

1  ligcstiVjle  protein 

Digestible  non-nitrogenous  matter. 

Total  digestible  organic  matter  . . 

Hay  and  corn  (2  : 1): 

Higcstililc  protein 

Digestible  non-nitrogenous  matter. 

Total  digestible  organic  matter  . . 

Hay  and  corn  (1  :  2i: 

Digestible  protein 

Digestible  non-nitrogenous  matter. 

Total  digestible  organic  matter  . 


Average: 

Digestible  protein 

Digestible  non-nitrogenous  matter. 

Total  digestible  organic  matter  . . 
Niilritive  ratio 


Grams. 

32.7 

479.8 


34.5 

558. 6 


593.1 


38.1 
535.  7 


3.5.1 
523.  7 


558. 8 
1:15 


Grams. 
20. 6 
385. 8 


23.6 
360 


383.6 


22. 4 
334.4 


22. 2 
360.1 


382. 3 
1:16 


Grams. 

28.2 
656.8 


585. 0 


32.3 
493. 2 


30.7 
458.1 


30.4 
502.7 


533.1 
1:16 


From  these  figures  the  author  concludes  that  a  sheep  requires  for  maintenance, 
IM'r  50  kg.  shorn  weight,  37  gm.  digestible  protein  and  538  gra.  digestible  nitrogen- 
free  mitrients,  the  starch  value  of  the  ration  being  596  gm.  In  discussing  the  max- 
imum amount  of  protein  required,  he  states  that  "when  on  hay  alone,  the  3  sheep 
receiveil  on  the  average  23.9  gm.  of  digestible  protein.  But  it  was  not  sufficient 
and  the  sheep  drew'  on  their  bodies  for  7.3  gm.  more  of  protein,  making  the  total 
needed  by  the  body  31.2  gm.  per  day.  When  eating  hay  and  one-third  corn,  they 
digested  32.4  gm.  and  had  to  call  on  their  bodies  for  but  1.4  gm.,  a  total  of  33.8 
gm.  When  given  a  liberal  ration  of  hay  and  two-thirds  corn,  they  found  that  39.8 
gm.  of  protein  were  more  than  they  needed  and  they  stored  up  4.2  gm.  in  the  body, 
leaving  35.6  gm.  as  the  daily  need  of  the  system.  These  3  sets  of  results  are  very 
close  and  while  they  show,  as  they  ought  to,  that  the  animals  were  a  little  more 
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sparing'  of  protein  when  the  wnpi^ly  was  short  than  wlien  it  was  a])un(lant,  they  also 
show  that  sheep  can  thrive  mi  bnt  Uttle  more  than  half  the  protein  than  has  })een 
usually  considered  advisaljle." 

Making  corrections  for  gain  or  loss  of  Hesh,  it  was  computed  that  on  an  average 
the  sheep  required  2,009.8  calories  for  maintenance  on  a  basis  of  46.4  kg.  live  weight 
exclusive  of  wool,  which  is  equivalent  to  2,096  calories  per  50  kg.  shorn  weight. 
The  author  assumes  that  on  an  average  10.3  gm.  of  wool  is  produced  per  day  and  on 
a  basis  of  chemical  composition  calculates  that  this  amount  has  an  energy  value  of 
20.55  calories. 

"As  the  maintenance  ration  of  a  sheep  is  approximately  2,000  calories  per  head 
per  day,  it  will  be  seen  from  the  above  figures  how  small  a  draft  is  made  for  the 
growth  of  the  wool.  This  also  helps  to  explain  the  fact,  that  has  l)een  observed, 
that  when  the  ration  is  insufficient  for  maintenance  the  growth  of  wftol  is  bat 
sligh  tl  y  reduced . ' ' 

The  requirements  of  sheep  in  proportion  to  weight  ami  surface  area  are  discussed, 
and  the  conclusion  reached  that  "in  proportion  to  its  boily  surface  the  sheep  is  more 
economical  of  its  food  than  the  steer." 

Throughout  the  test  the  amount  of  water  consumed  was  recorded  and  it  was  found 
that  the  average  amount  drank  per  sheep  per  day  on  a  hay  ration  was  1.57  kg.  On 
hay  and  corn,  2  :  1,  it  was  1.29  kg.,  and  1.11  kg.  on  a  ration  of  hay  and  corn,  1  :2. 

In  connection  with  the  above  experiments  some  tests  were  made  to  determine  the 
amounts  of  nitrogen  and  carbon  lost  in  drying  feces,  and  the  chemical  bodies  in 
which  the  loss  occurs.  On  an  average  the  feces  from  hay  alone  lost  6.6  per  cent  of 
the  nitrogen  originally  present.  Those  from  hay  and  one-third  grain  7  Y)er  cent; 
and  from  hay  and  two-tiiirds  grain  7.3  per  cent.  These  differences  are  so  slight  and 
the  differences  between  duplicates  are  so  great  as  to  indicate  that  the  amount  of  loss 
is  not  dependent  on  the  kind  of  feed  nor  on  the  individuality  of  the  sheep.  The 
losses  are  probably  dependent  on  the  bulk  of  the  material  and  the  temperature  to 
which  it  is  exposed. 

In  one  case  it  was  ftnind  that  0.571  per  cent  of  the  final  dry  matter  was  lost  as  car- 
bon and  0.390  per  cent  as  nitrogen.  According  to  the  author  "the  common  acids 
2>ro(luced  by  the  action  of  the  ferments  of  the  digestive  canal  are  acet'c  and  l)utyric 
acids.  In  one  case  the  proportions  were  two  parts  of  acetic  to  one  of  butyric  acid. 
In  most  cases  the  proportions  of  Imtyric  acid  were  less.  ...  It  Is  probable  tliat  in 
air-drying,  sheep  feces  lose  1  per  cent  of  their  heat  value  in  the  form  of  ammo- 
nium acetate  in  addition  to  ammonium  carbonate  and  an  additional,  though  small, 
quantity  in  skatol  and  other  volatile  organic  compounds.  In  estimating  the  energy 
value  of  the  rations  eaten  in  the  accompanying  digestion  experiments  no  allowance 
has  been  made  for  this  heat  value  lost  in  drying.  It  would  diminish  the  amount  of 
energy  calculated  for  the  daily  maintenance  ration  l)y  about  10  calories  or  0.02  of  its 
value." 

The  results  obtained  with  carbon  are  not  regarded  as  final,  but  are  given  as  a 
progress  report. 

The  energy  of  the  urine  and  the  losses  in  drying  it  were  also  studied.  In  one  case 
it  was  found  that  the  loss  of  carbon  amounted  to  0.269  per  cent  and  that  f)f  nitrogen 
to  0.224  per  cent.  On  the  basis  of  these  figures  and  other  data  the  author  calculates 
the  proportion  of  these  elements  lost  as  ammonium  carbonate  and  as  indol  and  skatol. 
From  a  consideration  of  the  available  data  he  concludes  that  "instead  of  sheep  urine 
being  a  mere  solution  of  urea  and  hippuric  acid,  in  this  case  fully  half  the  total  car- 
bon j)robaV>ly  existed  in  non-nitrogenous  compounds.  Other  tests  of  sheep  urine 
from  different  feeds  have  given  widely  varying  results,  showing  that  there  is  no  con- 
stant relation  of  the  nitrogenous  and  non-nitrogenous  constituents." 

Determinations  of  the  heat  of  combustion  of  sheep  urine  and  a  consideration  of  the 
proV)able  composition  of  the  dried  residue  led  to  the  conclusion  that  in  estimating 
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tlic  i-ner^ry  value  <if  urine  32.3  calories  should  l)e  allowed  for  eacli  trraiii  of  nitrogen 
j)r('scnt  in  tlie  fresh  material. 

A  nuniher  of  experiments  were  made  in  which  the  body  of  a  sheep  was  inclosed 
in  an  air-tight  box.  The  head  jirotruded  through  an  aperture,  a  loss  of  air  being  pre- 
vented by  a  large  piece  of  rul)ber  which  iitted  tightly  around  tlie  neck  and  was 
attached  to  the  box.  Analyses  of  a  current  of  air  drawn  through  the  box  led  the 
author  to  conclude  that  the  amount  of  carbon  dioxitl  excreted  otherwise  than  in  the 
respiratory  products  was  very  small,  averaging  about  0.02  of  the  total  amount 
excreted  per  day  from  the  lungs.  Determinations  of  the  methan  in  the  ventilating 
current  led  to  the  deduction  that  "the  amount  of  methan  obtained  as  an  excretion 
of  the  skin  and  intestines  was  small,  amounting  to  about  2  gm.  of  methan  per  day." 

Attempts  to  determine  the  amount  of  methan  formed  in  the  paunch  wen;  made 
with  a  sheep  having  a  silver  tube  inserted  in  the  trachea,  through  which  gaseous 
products  could  1)6  collected  for  analysis.  The  results  obtained  are  not  regarded  1  ly 
the  author  as  satisfactory. 

Lamb-feeding  experiments,  1900-1902,  B.  C.  Buffum  and  C.  J.  (iKiFFinr 
{('ii/orddu  Sla.  Bui.  7o,  jrp.  36,  pi.  ],  ji(j>^.  5). — Three  tests  with  land)s  are  re])ortKl. 
In  the  first,  which  covered  84  days,  4  lots  of  5  Mexican  ]aml)s  averaging  55  lb-. 
each  were  used.  All  were  fed  alfalfa  hay  ad  libitum,  lots  1  and  2  receiving  sugar- 
beet  pulp  in  addition,  and  lots  3  and  4  sugar  beets.  All  the  lambs  were  fed  some  corn 
until  they  became  accustomed  to  the  beet  ration,  and  during  the  last  8  weeks  of  the 
test  a  mixture  of  wheat  and  barley,  1:1,  replaced  the  pulp  or  beets  in  the  ration  of 
lots  2  and  4.  Lot  1  (beet  pulp)  gained  76  lbs.,  lot  2  (beet  pulp  and  grain)  94  lbs., 
lot  3  (sugar  beets)  10(3  lbs.,  and  lot  4  (sugar  beets  and  grain)  121  11)S.  Lots  1  and  3 
each  gained  16  lbs.  in  iieece  and  lots  2  and  4  gained  17  lbs.  The  average  cost  of  a 
pound  of  gain  in  the  4  lots  was  2.83,  4.65,  4.16,  and  4.87  cts.,  respectively.  At  the 
close  of  the  test  the  laml)s  were  slaughtered.  The  dressed  weight  of  lots  1  and  2 
was  45.1  and  48.1  per  cent  and  of  lots  3  and  4  it  was  46.6  per  cent  of  the  live  weiglit, 
respectively.  The  greatest  }>rofit,  $3.40,  was  realized  with  lot  1  (beet  pulp),  the 
lowest,  |2.17,  with  lot  2  (beet  pulp  and  grain),  the  amounts  for  lots  3  and  4  being 
respectively  |2.88  and  $2.23. 

Another  lot  of  5  Mexican  lam))s,  which  was  fed  a  ration  of  l)eets  and  grain  with 
straw  instead  of  alfalfa,  gained  so  little  that  it  is  not  compared  with  the  others  and 
no  values  are  reported. 

The  principal  conclusions  drawn  from  the  test  follow: 

"Beet  pulp  is  a  valual)le  roughage  to  feed  with  alfalfa,  and  we  believe  would  be 
especially  valuable  to  use  during  the  first  part  of  a  feeding  i)eriod.  Pulp-fed  mutton 
had  good  flavor,  but  was  not  very  fat. 

' '  Beet  pulp  which  does  not  cost  the  feeder  more  than  $1.50  per  ton  at  his  yards,  will 
give  a  return  sufficiently  large  to  pay  for  using  it  in  a  ration,  but  we  would  not  recom- 
mend letting  lambs  eat  so  much  of  it  during  the  finishing  period  that  they  will  not 
consume  good  rations  of  hay  and  grain. 

"Sugar  beets  did  not  ])rove  to  have  a  high  feeding  value  for  lanil)s.  It  is  doul)tful 
if  farmers  can  afford  to  feed  beets  to  lambs  if  they  can  sell  them  to  a  factory  at  $4.50 
per  ton,  and  the  conditions  must  be  favorable  to  make  beets  give  a  return  sufficiently 
large  to  pay  for  raising  them.  Two  pounds  of  sugar  beets  were  equal  to  al)out  one 
pound  of  pulp.  Sugar  beets  and  poor  kinds  of  roughage  can  not  be  made  to  take  the 
place  of  alfalfa  hay." 

The  purpose  of  the  second  test  was  a  comparison  of  home-grown  grains  with  corn. 
Five  lots  of  Mexican  lambs,  like  those  in  the  above  test,  were  used,  the  lots  being  num- 
bered 5  to  9,  inclusive.  They  were  all  fed  alfalfa  hay  ad  libitum,  and  in  addition  lot 
5  was  fed  corn,  lot  6  spelt,  lot  7  barley,  lot  8  wheat  and  barley  1:1,  and  lot  9  wheat 
and  spelt  1:1.  With  lots  5,  6,  and  7  the  feeding  was  continued  for  90  days  an<l  with  lots 
S  and  9  for  95  days.     The  total  gains  in  flesh  in  the  5  lots  were  113,  127,  97,  117,  and 
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87.5  ll)s.,«  the  gaiiiH  in  fleece  l)eing  17,  15,  20,  14,  and  14  Ibt^.,  respectively.  The  cost 
of  a  pound  of  gain  in  the  5  lots  was  5.25,  4.28,  4.95,  4.68,  and  5.93  cts.,  the  alfalfa 
hay  consumed  per  lb.  of  gain  being  6.17,  6.26,  7.59,  6.50,  and  8.20  lbs.,  and  the  grain 
3.09,  3.03,  3.43,  3.38,  and  4.28  lbs.,  respectively.  The  lambs  were  slaughtered  at  the 
close  of  the  test,  the  dressed  weight  averaging  52.1,  49.2,  48.8,  49.6,  and  59  per  cent 
of  the  live  weight,  respectively.  The  profit  ranged  from  52  cts.  in  the  case  of  lot  9 
(wheat  and  spelt)  to  $3.04  in  the  case  of  lot  6  (spelt),  the  values  for  lots  5,  7,  and  8 
being  $1.65,  $2.02,  and  $2.30,  respectively.     According  to  the  authors: 

"These  trials  showed  that  at  the  same  price  corn  had  a  feeding  value  greater  than 
a  mixture  of  wheat,  barley,  and  oats,  or  wheat  and  barley,  or  barley  alone. 

"Our  single  trial  with  Russian  spelt  showed  it  to  have  a  feeding  value  at  least 
equal  to  corn,  and  greater  than  wheat  and  barley." 

The  relative  merits  of  corn  and  home-grown  grain  wei'e  further  tested  with  4  lots 
of  lambs.  Lots  1,  2,  and  4  contained  2  Shropshire  crosses  and  3  western  lambs,  and 
lot  3  contained  3  Shropshire  crosses  and  2  western  lambs.  All  the  lambs  were  fed 
alfalfa  hay.  In  addition  lots  1  and  2  were  fed  a  mixture  of  equal  parts  of  oats,  wheat, 
and  barley,  and  lots  3  and  4  corn.  The  drinking  water  given  to  lots  1  and  4  was 
cold  and  that  given  lots  2  and  3  was  warm.  At  the  beginning  of  the  test  the  lambs 
in  the  4  lots  averaged  respectively  75.5,  85.25,  83.75,  and  84.25  lbs.,  the  total  gains  in 
flesh  during  the  99  days  of  the  trial  being  respectively  114,  91,  124,  and  110  lbs.,  and 
the  gains  in  fleece  28,  35,  32,  and  34  lbs.  The  average  cost  of  a  pound  of  gain  was 
4.81,  5.24,  3.60,  and  3.74  cts.,  the  alfalfa  hay  eaten  per  lb.  of  gain  5.18,  4.84,  5.17,  and 
4.60  lbs.,  the  grain  3.77,  4.27,  3.21,  and  3.53  lbs.,  respectively.  So  far  as  could  be 
observed  warming  the  water  had  no  marked  effect  on  the  quantity  consumed,  the 
amounts  drunk  by  the  4  lots  per  lb.  of  gain  averaging  14.64,  16.12,  14.17,  and  13.82 
lbs.,  respectively.  The  dressed  weight  was  very  nearly  the  same  in  lots  1,  3,  and  4, 
averaging  63.4,  63.2,  and  64.7  per  cent  of  the  live  weight.  In  lot  2  it  was  somewhat 
less,  averaging  61.2  per  cent.  The  profits  obtained  with  the  lots  fed  mixed  grains 
(lots  1  and  2)  were  $2.81  and  $2.30,  being  much  smaller  than  those  obtained  in  the 
case  of  the  lots  fed  corn  (lots  3  and  4),  which  were  $4.91  and  $4.60.  The  authors 
calculate  that  1  lb.  of  corn  had  a  feeding  value  equal  to  1.19  lbs.  of  the  mixed  grains 
used  in  this  test.  Regarding  the  other  points  studied  the  following  conclusions  are 
drawn: 

"Shropshire  grade  lambs  made  much  better  gains  than  common  western  lambs 
when  fed  the  same  ration.  Nine  Shropshire  grades  made  average  gains  of  43.6  lbs., 
and  7  native  western  lambs  made  an  average  of  31  lbs. 

"Our  trials  with  warm  and  cold  water  given  to  fattening  lambs  did  not  show  any 
advantage  of  one  over  the  other." 

Feeding-  beet  pulp  to  lambs,  H.  H.  Griffin  {('olomdo  ,S(a.  Bui.  76,  pp.  10). — 
Using  2  lots  of  125  lambs  each,  the  value  of  beet  pulp  as  a  feeding  stuff  was  tested. 
In  the  l)eginning  of  the  test  the  lambs  in  lot  1  averaged  61  H)S.  per  head  and  those 
in  lot  2  averaged  62  lbs.  Both  lots  were  fed  the  same  quantity  of  alfalfa  hay  daily. 
In  addition  lot  1  was  given  corn,  the  amount  finally  fed  being  9  oz.  per  head  daily, 
and  lot  2  l)eet  pulp,  the  largest  amount  which  could  be  satisfactorily  fed  being  6.5 
lbs.  per  head  daily.  After  60  days  the  amount  of  beet  pulp  was  diminished,  as  the 
supply  was  running  low,  and  6  and  later  10  oz.  of  corn  per  head  daily  was  added  to 
the  ration  until  the  close  of  the  test.  During  the  114  days  covered  by  the  trial  the 
average  gain  per  lamb  in  the  2  lots  was  86.7  and  85  lbs.,  respectively.  The  total 
amount  of  alfalfa  hay  consumed  by  lot  1  was  23,165  lbs.  and  corn  11,245.5  lbs.  The 
total  amounts  of  alfalfa  hay,  beet  pulp,  and  corn  consumed  by  lot  2  were  59,444, 
23,630,  and  2, .595. 5  lbs.,  respectively.  The  amount  of  water  consumed  by  the  corn- 
fed  lot  was  much  greater  than  that  consumed  by  the  beet-pulp  lot,  the  total  amount 
in  the  2  cases  being  48,313  and  15,705  lbs.     At  the  close  of  the  test  2  lambs  from 
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each  lot  were  sold  to  local  butchers.  The  proportion  of  dressed  meat  was  found  to 
be  about  the  same  in  both  cases,  according  to  the  author,  while  the  flesh  of  the  corn- 
fed  lot  was  regarded  as  superior  in  respect  to  color  and  the  proportion  of  fat  on  the 
outside  of  the  carcass.  No  other  differences  were  observed  in  the  character  of  the 
meat,  it  all  being  of  good  quality.  The  remainder  of  the  lambs  were  sold  in  Kansas 
City,  those  fed  corn  l)ringing  $3.71  per  head  and  those  fed  beet  pulp  $3.64.  The 
average  loss  in  weight  per  head  of  the  2  lots  during  shipment  was  9.4  and  9.2  ]l)s. 

Tn  discussing  the  feeding  value  of  pulp  the  author  calculates  that  a  ton  is  ecjuiva- 
lent  to  200  lbs.  of  corn. 

"Owing  to  the  bulky  nature  of  the  pulp  not  enough  of  it  can  be  consumed  by 
lambs  to  produce  sufftcient  fat  to  finish  them;  hence  it  should  be  fed  to  the  greatest 
extent  at  the  commencement  of  feeding.  What  is  fed  in  the  latter  part  of  the  feed- 
ing period  should  be  used  as  an  appetizer  and  a  regulator  of  the  bowels  rather  than 
for  the  fat  it  produces.     Pulp  fed  in  large  quantities  produces  a  soft  flesh. 

"The  matter  of  transportation  is  a  very  essential  one  for  the  farmer  to  consider  in 
the  utilization  of^pulj).  For  the  profitable  use  the  yards  must  be  near  the  factory  or 
to  railway  facilities.  When  large  quantities  of  pulp  are  fed  to  animals  confined  in 
small  lots  the  lots  become  A'ery  foul,  much  to  the  discomfort  of  the  animals  and  loss 
to  the  feeder." 

Lamb  feeding-  in.  Colorado,  L.  Clarke  (f".  *S'.  Dept.  Agr.,  Bureau  of  Animal 
Industry  lipt.  1901,  pp).  215-278,  ph.  2). — Statistics  are  given  regarding  lamb  raising 
in  Colorado,  an  enterprise  which  the  author  believes  may  be  greatly  extended  with 
profit,  judging  by  the  favorable  results  which  have  been  obtained  in  the  past. 

Progress  of  the  Angora  goat  industry  in  1901,  G.  F.  Thompson  (  U.  S.  Dept. 
Agr.,  Burrau.  of  Animal  InduKtri/  Bjd.  1901,  pp.  457-479,  ph.  19,  fig.  1). — The  author 
suiumarizes  information  received  from  a  variety  of  sources  regarding  thenuml)er  of 
goats  kept,  care  of  goats,  their  value  for  clearing  land  of  Ijrush,  and  related  topics. 

The  Angora  goat  industry  of  Asia  Minor,  W.  C.  B.viley  {U.  S.  Dept.  Agr., 
Bureau,  of  Animal  Indnstrg  Bpt.  1901,  jip.  493-506,  pis.  3). — A  number  of  goat  raisers 
in  Asia  Minor  were  visited  by  the  author,  who  describes  their  flocks,  methods  of 
caring  for  the  goats,  etc.  Four  animals,  which  seemed  especially  desirable,  were 
procured  for  importation  into  the  United  States. 

The  economic  feeding  of  plantation  stock  under  the  present  conditions  of 
high-priced  grain,  AV.  C.  Stuhbs  [Louisiana  Planter,  28  {1902),  No.  11,  pp. 
178-181). — The  feeding  of  farm  animals  is  discussed  with  especial  reference  to  local 
conditions.  The  successful  use  of  molasses  for  farm  animals,  including  horses  and 
mules,  is  noted.  According  to  the  author,  mules  will  eat  with  relish  8  to  12  lbs.  of 
molasses  per  head  daily,  and  this  material  is  extensively  fed  to  mules  in  Louisiana. 
The  value  of  cotton-seed  meal  for  horses  and  mules  is  also  discussed.  At  the  Loui- 
siana stations  1  to  2  lbs.  per  mule  per  day  have  been  fed  with  success.  This  should 
be  gradually  added  to  the  ration,  carefully  mixed  with  other  feeds,  until  the  mules 
learn  to  relish  it,  and  care  should  be  taken  that  no  uneaten  residues  ferment  in  the 
feed  boxes.  Six  lbs.  is  regarded  as  the  maximum  quantity  which  can  be  safely  fed, 
and  this  amount  should  be  led  up  to  gradually.  Only  bright  yellow  cotton-seed 
meal  of  a  nutty,  pleasant  odor  and  taste  should  be  used  as  a  feeding  stuff,  according 
to  the  author,  and  all  reddish  and  nmsty  meal  should  be  avoided. 

Preparation  of  molasses  feeds  on  the  farm,  A.  Gkegoire  {L'Ing.  Agr.  Gem- 
bloux,  12  {1902),  No.  11,  pp.  638-543,  figs.  3). — Domestic  methods  of  preparing 
molasses  feeding  mixtures  are  described. 

Molasses  as  food  {Amer.  Vet.  Rev.,  26  {1902),  No.  4,  j)p.  283-285).— Briei  notes 
on  the  successful  use  of  molasses  feeds  for  horses  in  France. 

Maintenance  and  restoration  of  muscular  energy  by  sugar,  L.  Gkandeau 
{Jour.  Agr.  Prat.,  n.  ser.,  4  {1902),  No.  33,  p)p.  206-209). — The  value  of  sugar  as  a 
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source  of  muscular  energy  is  discussed  on  the  l)asis  of  experiments  reported  several 
years  ago  by  ^^  Harley  and  U.  M.osso. 

Molasses  for  feeding-  animals;  its  use  in  feeding  draft  animals,  L.  Grandeau 
{Jour.  Agr.  Pr<d.,  n.  f<er.,  4  {1902),  No.  44,  pp-  567-369). — The  favorable  results  which 
have  been  obtained  in  feeding  molasses  to  cattle  used  as  beasts  of  burden  and  to 
horses  were  discussed.  The  author  believes  that  molasses  is  a  useful  feeding  stuff  for 
draft  animals. 

Feeding-  molasses  at  domaine  d'Arcy-en-Brie.  Ration  for  horses  and 
cattle,  L.  Graxdeau  {Jour.  Ayr.  Prat.,  u.  ser.,  4  (i9(i.'),  Xn.  4.-,,  pj>.  599,  GOO).— An 
instance  of  the  successful  use  of  molasses  in  feeding  horses  and  cattle  is  cited.  The 
molasses  ration  for  horses  cost  on  an  average  28  cts.  The  ration,  wliich  is  satisfacto- 
rily replaced  cost  44  cts.     In  the  case  of  cattle  similar  values  were  26  cts.  and  33  cts. 

Molasses  feeds  and  the  feeding  of  horses,  L.  Grandeau  {Jour.  Agr.  I'rat.,  n. 
tier.,  4  {1902),  No.  48,  pp.  697,  698). — The  author  discusses  molasses  feeds  and  notes 
the  successful  use  of  such  a  material,  called  "pain  melasse,"  in  the  feeding  of  horses 
belonging  to  one  of  the  large  Paris  cab  companies. 

Molasses  feeds  and  horse  feeding.  Experiments  with  peat  molasses,  L. 
GKAXJ)EAr  {Jour.  Agr.  I'ral.,  v.  scr.,  4  {1902),  No.  50,  jip.  760-764). — Peat  molasses 
is  described  and  a  test  briefly  reported  in  which  this  material  was  fed  to  horses  with 
satisfactory  results.  Maize  and  chopped  oat  sti-aw  was  also  fed  in  addition  to  peat 
molasses,  the  amount  of  molasses  consumed  per  day  ])eing  over  1.5  kg.  The  daily 
work  performed  was  equal  to  387,000  kgm.  The  l)ody  weight  was  ni-arly  maintained 
during  the  11  months  of  the  trial.  The  experience  of  some  other  investigators  with 
this  feeding  stuff  is  quoted  and  discussed. 

Molasses  feeds  in  relation  to  horse  feeding.  Experiments  ■\srith  molasses- 
straw,  L.  (:iRANDEAU  {Jow.  Agr.  I'ntt.,  n.  scr.,  4  (1902),  No.  51,  pp.  793-795). — An 
experiment  is  briefly  reported  in  which  a  horse  weighing  425  kg.  was  successfully  fed 
a  ration  consisting  of  4.133  kg.  of  molasses-straw  and  3.117  kg.  of  maize,  with  a  little 
salt,  for  some  4  months.  Molasses-straw  is  jirepared  by  drying  a  mixture  consisting 
of  40  to  43  per  cent  chopi:)ed  straw  and  57  to  60  jier  cent  molasses  at  110°. 

Practical  guide  for  horse  buyers,  J.  Pertus  {Guide  pratique  de  VaclLcteur  de 
clu'rtni.r.  I'urii^:  B.  BdiUierc  tO  Smi.'^,  190..\  pp.  148,  figs.  7<S').— The  various  points  of 
a  horse  which  are  regarded  as  of  use  to  horse  buyers  are  discussed,  as  well  as  French 
legislation  on  the  subject  and  related  topics. 

The  horse  and  diflferent  breeds  of  horses,  F.  A.  and  E.  S.  Zurn  {Ihis  Pferd  and 
i^einc  lla^xcn.  Leipzig:  Ifenn.aim  tSeemanu,  1902,  pp.  229,  pU.  17,  figs.  67). — In  this 
volume,  which  is  designed  as  a  text-book,  the  authors  discuss  horse  breeding  and  the 
principal  l^reeds  of  horses  found  in  the  Orient  and  in  western  countries. 

The  question  of  temperament  in  raising  army  horses  in  the  Prussian 
Provinces,  0.  Gagzow  {Inaug.  Diss.,  Univ.  Jena,  1902,  jtp.  90).— The  conij)arative 
merits  of  horses  of  lively  and  phlegmatic  temperament  are  considered  with  special 
reference  to  the  raising  of  army  horses.  The  present  condition  of  the  horse  industry 
in  Germany  is  also  taken  up,  much  statistical  and  other  information  being  given. 

American  breeds  of  fowls,  T.  F.  MoGrew  (  U.  S.  Depl.  Agr.,  Bureau  of  Aninud 
Indiislry  Rpt.  1901,  jip.  513-565,  pis.  16,  figs.  IS). — This  description  of  the  Plymouth 
Rock  and  Wyandotte  breeds  of  fowls  has  been  noted  from  other  publications  (E.  8.  R., 
13,  pp.  484,  777).  The  article  is  prefaced  by  a  l)rief  discussion  of  these  breeds  by 
D.  E.  Salmon. 

Preservation  of  eggs  {.four.  Soc.  Cent.  Agr.  Belg.  49  {1902),  No.  11-12,  p.  401).— 
A  brief  note  on  E.  Teisler's  method  of  preserving  eggs  with  fluo-silicic  acid  and  its 
salts,  marketed  as  an  egg  preservative  under  the  name  of  Ovioval. 

Turkey  culture  {Neu.^  York:  Excelsior  Wire  &  Poultry  Supply  Co.,  1901,  pp.  90, 
figs.  1.5). — In  this  publication  a  number  of  articles  by  different  authors  on  ])ree(ls  of 
turkeys,  turkey  management,  marketing,  diseases,  and  related  topics  are  incUvled. 
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The  national  standard  squab  book,  E.  C.  Rice  {Boston,  1902,  pp.  SO,  pi.  1, 
fig^.  I'J). — This  book,  whicli  is  l)ase(l  on  the  author's  experience  in  sijual)  raising, 
contains  chapters  on  the  feeding  and  care,  killing  and  marketing  s(juabs,  pigeon  dis- 
eases, an<l  similar  topics. 

Profit  in  quail  breeding-  (( 'liinujo:  I'd  Stock  Xeirs,  1902,  pp.  SJ). — Directions  are 
given  for  raising  (juail  as  pet  stock  or  for  market.  The  subjects  discussed  are  taming 
wild  quail,  hatching,  feeding  and  care,  and  related  topics. 
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The  dairy  industry  and  dairy  markets  in  Porto  Rico,  with  notes  on  St. 
Thomas  and  Cuba,  R.  A.  1'earson  (  U.  S.  Ikpt.  Aijr.,  Bureau  of  Animal  Imlustnj  Rpt. 
1901,  jip.  306-397,  ph.  35,  figx.  (]). — This  report  upon  the  production  and  sale  of  dairy 
products  in  the  islands  of  Porto  Rico,  St.  Thomas,  and  Cuba,  is  based  upon  observa- 
tions made  by  the  author  during  2  months  spent  in  Porto  Rico,  and  a  shorter  time 
in  the  other  islands.  The  article  is  prcjfusely  illustrated  and  contains  consideral)le 
statistical  matter  as  regards  the  number  of  cattle  in  the  islands  and  the  imports  of 
butter,  cheese,  and  condensed  milk. 

The  natural  conditions  of  Porto  Rico  are  considered  as  apparently  favorable  to 
dairying.  Good  dgtiry  cows  and  improved  methods  are  needed  for  the  development 
of  the  industry.  Among  the  topics  considered  in  connection  with  dairying  in  Porto 
Rico  are  the  value  of  land,  water  supi)ly,  cattle  foods,  origin  and  characteristics  of 
native  cattle,  methods  followed  on  dairy  farms,  and  the  milk,  butter,  and  cheese 
jiroduced.  Analyses  show  that  the  native  cows  produce  a  good  (juality  of  milk. 
The  yield,  however,  is  small.  Practically  all  the  butter  is  imjiorted.  During  the 
year  1900  this  amounted  to  307,469  lV>s.  The  largest  part  of  the  butter,  including  the 
oleomargarine  entered  as  batter,  is  from  the  United  States,  and  is  stated  as  occupy- 
ing a  low  position  in  the  markets  of  Porto  Rico.  The  best  quality  of  butter  is  that 
obtained  from  Denmark,  the  imports  of  which  during  1900  amounted  to  32,573  lbs. 
During  1900  the  butter  exi)orted  from  the  United  States  to  Porto  Rico  was  26,825 
lbs.  and  the  oleomargarine  219,140  lbs.  Analyses  by  G.  E.  Patrick  of  92  samples  of 
butter  purchased  in  the  three  islands,  Init  mostly  in  Porto  Rico,  are  included,  as  are 
also  analyses  of  5  samples  of  cheese  sold  in  Porto  Rico.  In  discussing  j)asteurization 
as  applicable  to  the  handling  of  market  milk  in  Porto  Rico  the  author  notes  liriefly 
experiments  conducted  at  his  recpiest  by  C.  F.  Doane  at  the  Maryland  Station  and 
H.  Hay  ward  at  the  Pennsylvania  Station. 

An  account  is  given  of  experimental  shipments  of  butter  forwarded  by  this  Depart- 
ment to  Porto  Rico  for  the  purpose  of  ascertaining  the  character  of  the  transportation 
facilities  and  the  condition  of  the  butter  upon  reaching  its  destination,  and  also  to 
aid  in  forming  an  opinion  as  to  the  opportunity  for  developing  a  trade  in  dairy 
products.  The  butter  shipped  was  made  at  creameries  in  Vermont,  New  York, 
Wisconsin,  and  Iowa,  and  was  of  the  best  quality.  Details  are  given  concerning  the 
manufacture,  composition,  shipment,  and  sale  of  the  butter.  In  sunnnarizing  the 
results  man)'  suggestions  are  made  for  the  benefit  of  persons  intending  to  make  ship- 
ments in  the  future.  "During  most  of  the  year,  if  not  all,  our  best  butter  can  be 
safely  forwarded  with  present  facilities  of  transportation,  though  these  should  be 
much  improved.  .  .  .  Porto  Rico  offers  only  a  limited  market  for  butter,  of 
which  but  a  small  portion  may  be  of  best  grades.  A  very  few  creameries  could 
easily  supply  the  market  for  good  butter.  But  the  demand  for  both  the  better  and 
the  cheaper  grades  will  certainly  increase  when  they  become  well  known  and  are 
offered  at  reasonable  prices." 

The  amount  of  cheese  imported  into  Porto  Rico  during  1900  was  710,956  11)8.  Sev- 
eral cheeses  were  shipped  exi)erimentally  ])y  the  Department. 

The  dairy  conditions  in  St.  Thomas  and  Cuba  are  more  briefly  described. 
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Investigations  of  methods  of  milking,  F.  W.  Woll  (  Wisconsin  >S'/((.  Bui.  96,  pp. 
9,  figs.  18). — Considerable  importance  is  attached  by  the  author  to  the  method  of 
milking  originated  by  Hegelund,  previously  noted  (E.  S.  R.,  14,  p.  28H).  In  the 
introduction  to  the  bulletin  the  method  is  described  and  the  manipulations  are  illus- 
trated. The  physiology  of  milk  secretion  is  also  considered.  Extensive  tests  of  the 
method  made  with  a  number  of  dairy  herds  are  reported  in  detail  and  discussed. 
The  author's  summary  of  the  results  is  quoted  below  in  full: 

"(1)  The  milking  experiments  conducted  by  the  writer  were  made  partly  with 
cows  in  our  university  herd,  partly  with  cows  in  12  different  Wisi-onsin  dairy  herds. 
The  aim  in  all  cases  was  to  ascertain  the  gain  in  the  production  of  milk  and  butter 
fat  oljtained  by  a  system  of  manipulations  of  the  udder  after  the  regular  milking  was 
finished  (Hegelund  method);  where  the  ivgular  milker  did  not  milk  clean,  the  gain 
oT)tained  by  clean  milking,  together  with  manipulation  of  the  udder,  was  ascertained. 
The  plan  of  the  ex])eriments  was  therefore  such  as  to  show  the  character  of  the  work 
done  by  the  different  milkers. 

"(2)  In  our  university  herd  the  average  daily  production  of  uiilk  from  24  cows 
was  increased  by  4.5  per  cent  by  means  of  the  manipulation  method  and  the  produc- 
tion of  fat  was  increased  by  9.2  per  cent  (range  3  to  30.2  percent  for  individual  cows), 
as  the  result  of  a  milking  experiment  continued  for  4  weeks;  the  average  gain  in 
milk  being  1  lb.  and  in  fat  0.09  lb.  jier  head  jier  day. 

"  (3)  A  similar  average  increase  in  production  was  obtained  for  the  12  dairy  herds 
tested,  viz,  a  gain  of  1.08  11)S.  in  the  daily  production  of  milk  jier  cow  and  0.1  11).  of 
fat.  The  results  obtained  in  this  investigation,  extending  over  a  period  of  4  months, 
with  cows  in  all  stages  of  lactation,  indicate  that  this  gain  is  maintained  through  the 
whole  period  of  lactation.  An  increase  in  the  daily  production  of  butter  fat  per  cow 
of  one-tenth  of  a  pound,  for  the  million  cows  in  the  State  would  mean  ari  annual  gain 
of  30,000,000  lbs.  of  butter  fat  if  the  cows  give  milk  300  days  in  the  year;  the  value 
of  this  increase  to  the  dairy  industry  of  the  State  would  be  about  $6,000,000,  on 
l)asis  of  a  valuation  of  20  cts.  a  pound  for  butter  fat,  a  figure  considerably  l)elow 
average  Elgin  j^-rices. 

"  (4)  The  largest  amount  of  milk  obtained  from  a  cow  bj'  the  manipulation 
method,  after  the  regular  milking  was  done,  was  5.5  lbs.  j^er  day  and  the  lowest,  0.20 
lb.  The  corresponding  figures  for  fat  production  Avas  0.64  and  0.02  11).  The  former 
figure  is  considerably  above  the  average  total  daily  production  of  cows  in  this  or 
other  States. 

"  (5)  The  greater  portions  of  the  gains  obtained  came  through  lack  of  care  on  part 
of  the  legular  milker  as  the  cows  were  not  milked  perfectly  clean.  But  even  in 
herds  where  the  milkers  did  their  work  well,  there  were  always  one  or  more  cows 
which  gave  an  increase  of  nearly  a  pound  of  milk  and  one-tenth  of  a  jiound  of  butter 
fat  by  the  mani})ulatiou  method. 

"  (6)  The  milk  obtained  by  the  manipulation  method  is  similar  in  composition  to 
that  of  "stri])i3ings;  "  on  the  average  for  all  herds  it  contained  10.32  per  cent  fat  and 
was  .ound  to  be  about  2i  times  richer  than  the  ordinary  milk.  The  highest  per  cent 
of  fat  iOund  in  the  after-milking  from  any  one  cow  was  23  per  cent  and  from  any  herd, 
14.41  per  cent. 

"(7)  The  difference  in  the  work  done  by  different  milkers  is  brought  out  strongly 
by  the  results  of  the  work  done.  In  several  cases  one  milker  did  his  work  so  much 
better  than  the  others  in  the  same  herd  as  to  be  worth  nearly  $10  a  month  more  to  the 
owner,  on  account  of  the  larger  yields  of  milk  and  fat  which  he  obtained  from  the 
cows  milked  by  him. 

"(8)  The  results  obtained  in  this  investigation  suggest  that  a  thorough  system  of 
milking  is  a  foundation  requirement  in  successful  dairying.  For,  aside  from  directly 
increasing  the  production  of  milk  and  fat  from  the  cows,  exhaustive  milking  will 
be  likely  to  maintain  a  maximum  flow  of  milk  throughout  the  lactation  period  and 
to  permanently  develop  the  dairy  qualities  of  both  the  dam  and  her  offspring." 
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Report  on  the  use  of  molasses  in  the  feeding-  of  animals,  L.  Nicolas  {('nmpt. 
Rend,  ('i)ti(j.  So<\  Aliini'id.  Rat.  Bet.,  li  {lf>i),.'),  pj).  lG-..'5). — In  experiments  with  10 
cows  lasting  2  months  the  snbstitntion  of  molasses  for  concentrated  feeds  was  nnfavor- 
able  as  regards  the  yield  and  quality  of  the  milk  produced.  In  further  experiments 
the  addition  of  phosphoric  acid  to  the  molasses  feed  appeared  to  exercise  a  very 
marked  influence  in  increasing  the  production  of  milk  and  butter. 

A  milk  unusually  rich  in  solids,  M.  H.  Pinc;ree  {Pennsylvaitla  Sta.  Rpt.  1901, 
pp.  19J-194). — The  milk  of  a  healthy,  four-year-old,  high-grade  Guernsey  cow  during 
the  fourth  and  iifth  months  of  her  second  lactation  period  showed  an  average  fat 
content  of  5.8  per  cent.  A  sami)le  of  the  milk  taken  a  few  days  later  showed  the 
following  composition:  Moisture 82.99,  total  solids  17.01,  fat  6.40,  casein  and  albumin 
4.37,  lactose  5.25,  ash  0.99  per  cent,  specific  gravity  at  60°  F.  1.0372.  One  month 
later  the  composition  was  as  follows:  Moisture  84.28,  total  solids  15.72,  fat  5.90, 
casein  and  albumin  3.80,  lactose  5.34,  ash  0.72  per  cent,  specific  gravity  at  60°  F. 
1.035.  The  daily  yield  when  the  2  samples  were  taken  was,  respectively,  12  and 
14.3  lbs.  The  relative  proportion  of  the  different  constituents  indicated  that  the 
milk  was  normal. 

Composition  of  milk  in  the  north  of  England,  S.  H.  Collins  {Jour.  Soc. 
Cheiii.  Ind.,  21  {1902),  No.  24,  pp.  1512,  1513). — Average  analyses  of  the  milk  of  is 
cows  in  October  showed  a  fat  content  of  3.55  per  cent  for  morning's  milk  and  4.119 
for  evening's  milk.  The  corresponding  figures  for  solids-not-fat  were  8.67  and  8.38 
per  cent. 

Milk  at  Copenhagen,  H.  de  Rothschild  {Le  lalt  d  Copenhagne.  Paris:  0.  Doin, 
1903,  pp.  .If J,  pis.  12). — A  descriptive  account  of  the  two  principal  dairies  in  Copen- 
hagen, one  supplying  the  city  with  fresh  milk  preserved  by  means  of  ice  and  the 
other  with  i)asteurized  milk. 

A  new  bacterium  of  soapy  milk  (Bacterium  sapolacticum),  W.  Eiciiholz 
{('mtl>l.  Bait.  n.  Bar.,  2.  Aht.,  0  {1902),  No.  17-18,  pp.  631-633).— The.  morjiholog- 
ical  and  cultural  characteristics  of  a  micro-organism  isolated  from  a  sample  of  milk 
having  a  decided  soapy  taste  are  reported.  The  organism,  to  which  the  name  Bacte- 
rium. .'<ajtolacticnm  is  given,  produced  the  same  disagreeable  taste  when  inoculated 
into  sterile  milk. 

A  study  of  some  California  butters  made  for  export,  M.  E.  Jaffa  ( California 
Sta.  Rpt.  1899-1901,  pt.  2,  pp.  23 1-234) -—The  quality  of  the  butter  produced  by  a 
dairy  herd  fed  a  ration  consisting  of  60  lbs.  of  beet  pulp  silage,  10  lbs.  of  mixed  hay, 
and  5  lbs.  of  mixed  feed  was  investigated.  Detailed  data  are  given  in  tabular  form 
as  regards  the  composition  and  digestibility  of  the  feeding  stuffs,  the  manufacture  of 
the  butter,  and  the  composition  of  the  butter  made  each  day  for  6  days  during 
August.  Analyses  were  also  made  of  the  butter  fat.  The  average  composition  of 
the  butter  was  as  follows:  Water  10.60,  fat  86.32,  curd  etc.,  1.27,  salt  1.64,  and  other 
mineral  matter  0.17  per  cent.  The  butter  fat  contained  6.39  per  cent  of  Itutyrin; 
55.68  per  cent  of  palmitin,  stearin,  etc.;  and  37.93  per  cent  of  olein,  and  had  a  melt- 
ing point  of  32.7°  C.  and  a  refractive  index  at  25°  C.  of  1.4598.  These  figures  are 
compared  with  analyses  made  elsewhere,  and  the  tentative  conclusion  is  drawn  that 
beet-pulp  silage  fed  in  large  quantities  to  cows  has  a  tendency  to  produce  soft  butter. 

Investigations  on  the  composition  and  properties  of  butter  fat  from  the 
milk  of  individual  cows,  1*.  15i:iireni)  and  II.  Wolfs  {Ztsclir.  Untersnch.  Nalir.  ii. 
(lenussinil.,  5  {1902),  No.  15,  pp.  689-719). — Determinations  are  given  of  the  melting 
point  and  the  refractometer,  Reichert-Meissl,  Hiibl,  Kottstorfer,  and  Hehner  num- 
bers of  the  butter  fat  obtained  separately  from  the  milk  of  10  cows,  and  the  relation 
of  the  different  values  is  discussed.  An  increase  in  the  melting  point  was  associ- 
ated with  a  decrease  in  the  Reichert-Meissl  number  and  an  increase  in  the  Hehner 
number.  As  the  refractometer  number  increased  the  Reichert-Meissl  and  K(")tts- 
torfer  numbers  decreased  and  the  Ili'ibl  and  Hehner  numbers  increased.    An  increase 
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in  the  Reichert-Meissl  numl^er  was  accompanied  by  a  decrease  in  the  Hiil")l  and 
Hehner  nnnil)ers  and  an  increase  in  the  K(')ttstorfer  number. 

The  nonsaponifiable  substance  in  butter  fat,  A.  Kirsten  {Ztschr.  Uniersuch. 
Nahr.  u.  Gemisxiiid.,  5  {1902),  No.  IS,  pp.  833-S56). — This  consists  for  the  most  part  of 
cholesterol.  Phytosterol,  lecithin,  and  a  yellow  coloring  matter  are  present  to  a 
small  extent.  Numerous  determinations  of  crude  cholesterol  were  made  by  the 
Bohmer  method,  which  is  described.  In  the  butter  fat  from  cows  10  to  ]3  years  old, 
in  different  stages  of  lactation,  the  content  of  cholesterol  averaged  0.46  per  cent.  In 
the  fat  from  cows  6  to  7  years  old  the  content  was  0.38  per  cent  and  in  the  fat  from 
cows  4  years  old  the  content  was  0.42  i^er  cent.  Cows  during  the  first  lactation 
period  showed  an  average  content  of  0.39  per  cent  of  cholesterol.  At  the  beginning, 
nnddle,  and  end  of  lactation  the  percentages  of  cholesterol  were,  respectively,  0.?ub, 
0.44,  and  0.50.  The  stage  of  lactation  had  apjiarently  some  slight  influence  upon 
the  cholesterol  content. 

Constituents  of  Emmenthaler  cheese,  E.  Winterstein  and  J.  Thony  {Ztschr. 
Phi/siol.  Chem.,  36  {1902),  No.  1,  pp.  28-38). — In  studying  the  decomposition  prod- 
ucts formed  in  Emmenthaler  cheese  during  the  process  of  ripening  the  authors 
identified  histidin,  lysin,  pentamethylenediamin,  and  tetramethylenediamin,  and 
probably  guanidin.     Tyrosin  was  found  in  very  old  cheese. 

VETERINARY  SCIENCE  AND  PRACTICE. 

The  bactericidal  action  of  blood  serum  and  blood  plasma,  A.  Pettersson 
{Arvh.  ITyg.,  43  {1902),  No.  1,  j>p.  49-83). — An  extensive  series  of  experiments  was 
conducted  l)y  the  author  for  the  purpose  of  determining  the  power  of  blood  serum 
and  l)lood  plasma  of  different  experimental  animals  in  destroying  bacteria.  The 
serum  and  plasma  used  in  these  experiments  came  from  cattle,  rabbits,  guinea  pigs, 
dogs,  sheep,  and  cats.  Detailed  notes  are  given  on  the  processes  employed  in  obtain- 
ing the  serum  and  plasma,  and  on  the  behavior  of  these  substances  as  obtained  from 
different  animals.  During  the  author's  experiments  it  was  found  that  the  plasma  of 
the  circulating  blood  contains  substances  which  destroy  bacteria  (alexin).  After  the 
blood  is  removed  from  the  body  its  bactericide  action  may  be  either  increased  or 
diminished.  The  quantity  of  alexin  may  be  increased  by  alexin  which  is  derived 
from  the  leucocytes.  The  amount  of  alexin  in  the  serum  may  be  diminished  by 
absor])tion  into  the  fibrin.  The  action  of  the  alexin  may  be  weakened  ])y  the  appear- 
ance of  the  better  nutritive  condition  of  the  animal,  since  under  such  circumstances 
nutritive  substances  may  be  derived  from  the  blood  corpuscles.  In  some  species  of 
animals  the  alexin  obtained  from  leucocytes  outside  of  the  animal  body  is  so  small 
in  quantity  that  the  bactericide  action  of  the  serum  is  slighter  than  that  of  the 
plasma.  In  other  species  of  animals,  on  the  other  hand,  so  large  a  quantity  of  alexin 
is  derived  from  the  leucocytes  after  the  blood  is  removed  from  the  body  that  the 
bactericide  action  of  the  serum  is  considerably  increased. 

The  antibodies  of  the  blood  serum  in  animals  treated  with  blastomycetes, 
F.  Sanfelice  {Centhl.  Bali.  ti.  Par.,  1.  Aht.,  32  {1902),  No.  5,  Oriij.,  pp.  360-365).— 
The  experiments  reported  in  this  paper  were  made  on  4  dogs  which  had  been 
innnunized  against  Saccbaromi/ces  neoformans  and  a  pathogenic  blastomycete  isolated 
l)y  Plimmer.  The  results  of  the  author's  observations  may  be  stated  as  follows:  In 
the  blood  serum  of  animals  which  have  been  immunized  against  the  pathogenic 
blastomycetes  by  repeated  injections  of  the  same  species  of  blastomycete  attenuated 
by  exposure  to  heat,  antibodies  or  sensibilizing  substances  were  found.  These  bodies 
are  not  to  be  found  in  the  blood  serum  of  animals  infected  with  blastomycetes. 

The  mutual  reaction  betvreen  successive  processes  of  immunization  in  the 
animal  organism,  L.  Verney  {CcntU.  Bald.  u.  Par.,  1.  Aid.,  32  {1902),  No.<^.  4,  Orig., 
pp.  290-307;  5,  pp.  366-376). — During  the  author's  extensive  experiments  with 


VKTEEINARY    SCIENCE    AND    PRACTICE.  697 

guinea  pigs  mid  ra'oliits  it  was  found  that  an  animal  could  be  immunized  against  one 
pathogenic  organism  and  could  then  be  innnunized  against  another  organism  without 
losing  its  immunity  toward  the  lirst  species.  It  M'as  found  that  a  partial  immunity 
produced  by  one  inoculation  could  be  considerabry  increased  by  sul)sequent  inocula- 
tions. In  one  experimental  animal  a  marked  agglutinating  power  was  gradually 
developed  against  3  micro-organisms,  the  ty))lioid  bacillus,  Baderinin  coli  corinnune,  and 
th(!  pyocyaneus  organism. 

Immunization  experiments  -with  Kraus'  bacillus  of  rabbit  influenza,  E. 
Jacobitz  [Cnilhl  Bait.  u.  Par.,  1.  Aht.,  .L'  (1902),  No.  4,  Orig.,  pp.  JSS,  ..'S9).—\n 
outbreak  of  intiuenza  occurred  among  the  rabbits  in  the  laboratory  in  which  the 
author  was  working.  Attempts  were  made  to  check  the  disease  by  different  methods 
of  immunization.  Rabbits  were  first  treated  with  killed  cultures,  the  experimental 
animals  receiving  gradually  larger  doses  of  this  material.  The  effect  of  the  treatment 
was  nil,  and  no  trace  of  immunity  was  to  be  observed.  An  attempt  was  also  made 
to  protect  rabbits  against  disease  by  increasing  doses  of  living  liacilli  in  very  dilute 
solutions.  The  results  of  these  experiments  were  also  negative.  All  attempts  on 
the  iiart  of  the  author  to  produce  artificial  immunization  indicate  that  this  result  is 
impossible. 

The  effect  of  glycerin  on  virus,  V.  Galtier  {Jour.  Med.  TYV.  d  ZootecJi.,  6.  scr.,  6 
(190;?),  Fill.,  jip.  6-'>-7 i). — Since  glycerin  is  ased  so  extensively  in  the  preservation 
of  virus  of  different  sorts,  the  author  undertook  experiments  to  determine  the  length 
of  time  during  whicli  virus  could  be  preserved  in  this  reagent  without  losing  its  viru- 
lence. The  experiments  included  tests  with  antlirax,  glanders,  and  tubercle  bacilli. 
It  was  found  that  fresh  anthrax  virus  prepared  from  the  pulp  of  affected  organs 
rapidly  lost  its  virulence  when  preserved  in  pure  glycerin.  At  the  end  of  55  hours 
such  material  was  attenuated  to  such  an  extent  that  it  no  longer  produced  infection 
in  guinea  pigs  or  rabbits,  even  when  inoculated  in  large  doses.  When  affected 
kidneys  and  spleens  were  preserved  entire  or  in  large  pieces  without  ti'itui'ation  in  pure 
glycerin  the  virulenee  of  the  bacillus  was  attenuated  much  more  slowly.  During 
the  exi)eriments  it  was  found  tliat  anthrax  virus  containing sjwres,  as  compared  with 
non-spore-bearing  anthrax  bacilli,  resisted  the  action  of  glycerin  much  longer.  The 
virulence  of  glanderous  material  was  retained  in  glycerin  for  a  period  of  10  to  12 
days,  or  in  some  instances  17  or  18  days.  It  is  believed,  therefore,  that  glanderous 
and  tuberculous  material  or  tissues  suspected  of  being  infected  with  these  diseases 
may  be  safely  preserved  for  a  few  days  in  glycerin,  until  opp<irtunity  is  had  for  a 
bacteriological  or  inoculation  test. 

Aseptic  metallic  powder,  L.  Hoffmann  {Berlin.  ThicrdrzU.  WchmcJir.,  1902, 
j\"o.s.  1,  pp.  1-4;  7,  pp.  109,  110). — The  author  conducted  a  number  of  experiments 
with  2  kinds  of  powder  ol)tained  from  tlie  establishment  of  a  metal  beater.  It  was 
learned  by  inquiry  that  these  finely  granulated  powders,  one  of  which  was  silver 
and  the  other  golden  in  color,  exercised  no  injurious  effects  upon  the  skin  of  man  or 
animal.  Experiments  were  therefore  instituted  for  the  purpose  of  testing  the  value 
of  these  powders  in  the  treatment  of  wounds.  During  these  experiments  quite  sat- 
isfactory results  were  ol)tained.  It  was  found  that  the  wounds  could  be  directly 
covered  with  either  of  the  i)owders,  and  that  little  subsequent  dressing  or  treatment 
was  re(jnired. 

The  action  of  aseptic  metallic  powders,  Schmidt  {Berlin.  Thienirztl.  Wdtnxchr., 
1902,  No.  3,  p.  39). — The  author  takes  issue  with  Hoffmann  concerning  the  action  of 
metallic  powder  on  wounds.  Hoffmann  l)elieved  that  the  powders  exercised  merely 
a  mechanical  effect  upon  the  wounds,  preventing  an  infection  fromtlie  outside,  while 
the  present  author  maintains  that  the  aseptic  action  of  metallic  powders  must  be 
ascribed  partly  to  their  chemical  properties  as  well  as  to  their  physical  properties. 

The  therapeutic  application  of  formaldehyde  in  a  fixed  form,  F.  Glage 
{Dent.  Thierdrztl.  Wehmeln:,  10  {1902),  No.  14,  pp.  133,  i.?^^).— The  author  found  that 
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the  colostral  milk  of  cows  when  treated  with  formaldehyde  formed  a  uniform  firm 
mass.  This  reaction  was  made  use  of  in  producing  an  antiseptic  salve  in  a  conven- 
ient and  cheap  form.  The  author  found  that  by  adding  formaldehyde  to  colostral 
milk,  a  firm  and  effective  antiseptic  salve  could  be  produced  and  good  results  were 
obtained  from  its  use  in  the  treatment  of  wounds. 
Tuberculosis  of  animals  in  some  of  its  relations  to  human  tuberculosis, 

D.  E.  ^ALJioN  (  r.  S.  Dept.  Agr.,  Bureau  of  Avimul  Iiuhisfnj  Rpt.  1901,  pp.  257-^206). — 
Notes  are  given  on  the  prevalence  of  tuberculosis  in  various  parts  of  the  United 
Svates  as  shown  by  statistics  obtained  from  tuberculin  tests.  These  tests  have  been 
reported  in  sufficient  numbers  to  form  a  fairly  reliable  basis  as  to  the  percentage  of 
tuberculous  animals.  Special  attention  is  given  to  a  discussion  of  the  presence  of 
this  disease  in  dairy  herds  and  hogs.  During  recent  years  tuberculosis  has  increased 
in  extent  in  cattle  and  hogs  in  this  and  other  countries.  The  author  believes,  there- 
fore, that  great  care  should  be  exercised  in  keeping  the  human  food  supply  as  free 
as  possible  from  contamination  with  the  tubercle  bacillus.  On  account  of  the  large 
number  of  tuberculous  beef  animals  which  are  slaughtered  and  the  relatively  larger 
numl)er  of  tuberculous  cows  the  milk  of  which  is  used  as  food,  special  precaution  in 
this  direction  is  believed  to  be  highly  desirable.  Notes  are  given  on  a  numl)er  of 
cases  related  in  the  literature  of  this  subject  concerning  apparent  transmission  of 
tuberculosis  from  animals  to  man. 

Virulence  of  the  bovine  tuberculosis  bacillus  for  monkeys  and  the  effect 
of  tuberculins  made  from  tuberculosis  bacilli  derived  from  different  animals, 

E.  A.  DE  ScHWEiNiTz  and  E.  C.  Schroeder  ( IJ.  S.  Dept.  Agr.,  Bureau  of  Animal 
Industry  Rpt.  1901,  pp.  679-582). — An  African  baboon  inoculated  with  1  cc.  of  a 
bovine  tubercle  culture  died  of  generalized  tuberculosis.  An  American  ring-tail 
monkey  was  fatally  infected  from  an  injection  of  \  cc.  of  the  same  culture.  Compara- 
tive tests  were  made  of  bovine  and  human  tubercle  cultures  on  baboons  and  rhesus. 
In  every  case  the  animals  died  of  generalized  tuberculosis:.  The  authors  report  a 
number  of  observations  which  indicate  that  tuberculous  animals  respond  to  tuber- 
culin test  without  regard  to  the  source  of  the  cultures  from  which  the  tuberculin  is 
made.  The  experiments  as  a  whole  are  believed  to  indicate  the  great  virulence  of 
bovine  tubercle  bacilli  for  man. 

Composition  of  tubercle  bacilli  derived  from  various  animals,  E.  A.  de 
ScHWEixiTZ  and  IM.  Dorset  {CenthJ.  Bait.  u.  Far.,  1.  Aht.,  32  {1902),  No.  3,  Orig.,pp. 
186-192) . — -A  report  is  made  on  the  investigations  of  the  authors  with  regard  to  the 
composition  of  tubercle  bacilli.  The  material  upon  which  these  investigations  were 
made  consisted  of  attenuated  bacilli  of  human  origin,  virulent  bacilli  of  human  origin, 
virulent  bacilli  from  cattle,  hogs,  horses,  and  birds.  During  the  authors'  investiga- 
tions it  was  found  that  the  highest  percentage  of  ether  extract  was  obtained  from  the 
attenuated  bacilli  of  human  origin,  the  other  bacilli  being  arranged  in  this  regard  in 
the  following  order:  Bacilli  from  the  horse,  virulent  human  bacilli,  and  bacilli  from 
cattle,  birds,  and  -hogs.  The  results  obtained  indicate  clearly  that  there  is  a  differ- 
ence in  the  composition  of  tubercle  bacilli  from  different  sources,  perhaps  equally  as 
great  as  the  difference  in  morphology.  It  appears  also  that  there  is  a  relationship 
between  tubercle  bacilli  from  different  sources  and  that  the  degree  <>f  virulence  may 
be  connected  with  (juite  remarkable  differences  in  composition. 

Note  on  branched  forms  of  tubercle  bacilli  found  in  cultures,  j\I.  Dorset 
{U.  S.  Dept.  Agr.,  Bureau  of  Animal  Bulmtry  R]>t.  1901,  pp.  572,  573,  Jig.  1).—X  brief 
account  is  given  of  a  number  of  branched  forms  of  tubercle  bacilli,  and  these  are 
arranged  in  the  order  which  is  believed  to  represent  the  sequence  in  the  process  of 
branching.  A  species  of  streptothrix  was  found  in  the  same  culture  and  the  attempt 
has  been  made  to  determine  what  infiuence  the  presence  of  this  organism  had  upon 
the  branching  of  the  tul^ercle  bacillus. 

Agglutination  of  the  tubercle  bacilli  and  treatment  of  tuberculosis  with 
the  new  tuberculin  of  Koch  (bacterial  emulsion),  F.   Tiiellung   {('eiillil.    Halt. 


VETEKINARY    SCIENCE    AND    PRACTICE.  (>99 

u.  Pin:,  7.  .1/^/.,  3;.'  {1902),  X<>.  1,  Grig.,  ]>p.  28-4^). — The  literature  relating  to  the 
value  of  the  agglutination  test  in  the  diagnosis  of  tuberculosis  is  critically  reviewed. 
The  author's  experiments  were  made  on  healthy  and  infected  guinea  pigs  and  rabbits. 
Extensive  series  of  experiments  were  conducted  in  2  ways.  In  one  series,  the  ani- 
mals were  infected  with  virulent  tubercle  bacilli  and  then  treated  with  new  tuberculin ; 
while  in  the  second  series  the  experimental  animals  were  first  treated  with  new  tuber- 
culin, and  subsequently  infected  with  virulent  tubercle  bacilli.  Further  experiments 
were  made  on  healthy  guinea  pigs,  during  which  the  animals  were  inoculated  with 
ground  or  emulsified  bacteria  for  the  purpose  of  testing  tlie  effect  of  these  prepara- 
tions on  healthy  animals.  The  results  of  these  experiments  are  presented  in  detail, 
but  the  essential  points  may  be  stated  as  follows:  The  agglutination  of  tubercle 
bacilli  does  not  occur  regularly  in  cases  of  tuberculosis.  This  reaction,  therefore, 
can  not  be  considered  at  the  present  time  as  a  practical  means  of  diagnosis.  The 
tubercle  bacilli  may  be  agglutinated  as  a  result  of  subcutaneous  injection  of  Koch's 
bacteriul  emulsion  in  doses  of  a  few  milligrams.  No  favorable  action  of  the  new 
tuberculin  of  Koch  upon  the  course  of  experimental  tuberculosis  could  be  observed. 
It  was  found  that  pulverized  tubercle  bacilli  as  well  as  the  new  tuberculin  of  Koch, 
or  bacterial  emulsion,  might  contain  active  virulent  tubercle  bacilli. 

Causes  and  suggestions  for  the  prevention  of  tuberculosis,  H.  D.  Holton 
{Siinltiir'nni,  4'-'  (l'-)OJ),  No.  o94,  2>l'-  193-^03). — A  general  discussion  of  the  means  of 
transmission  of  tuberculosis  among  human  beings.  It  is  argued  that  the  danger  from 
the  meat  and  milk  of  tuberculous  animals  maj^  have  been  somewhat  exaggerated, 
but,  in  the  author's  opinion,  such  danger  does  exist  to  a  considerable  degree,  and  it 
is  believed,  therefore,  that  the  safeguards  which  have  thus  far  been  adopted  in  pre- 
venting transmission  of  tuberculosis  by  meat  and  milk  should  not  be  abandoned. 

Tuberculosis  of  the  udder,  A.  Moser  {Arch.  Whi^.  n.  Prali.  Thierh.,  38  {1902), 
No.  1-2,  pji.  1-27,  fgs.  11). — A  review  of  the  literature  concerning  the  histology  of 
mammary  tuberculosis  is  presented,  in  connection  with  a  bibliography  of  83  titles. 
The  author  found  that  in  mammary  tuberculosis  in  cows  the  formation  of  new  tissue 
begun  in  all  cases  with  the  proliferation  of  the  secretory  e2"iithelium.  This  tissue 
was  subsequently  replaced  by  cells  which  arose  from  wandering  cells.  While  the 
greater  part  of  the  tuberculous  neomorph  was  found  to  consist  of  hardened  lobules 
of  the  glands,  the  cooperation  of  the  interacinous  connective  tissue  was  of  less  impor- 
tance. The  newdy  formed  tissue  undergoes  necrosis,  caseation,  and  calcification,  in 
the  order  named. 

Tuberculosis  in  the  nerve  centers  in  dogs,  G.  Petit  {Rcc.  Mfd.  Vet.,  Paris, 
S.ser.,  9  {1902),  No.  6,  j'P-  1^5,  106). — Brief  notes  are  given  on  the  occurrence  of 
tubercular  meningitis,  and  other  forms  of  tuberculosis  in  the  central  nervous  system 
of  dogs. 

Foot-and-mouth  disease,  E.  Thierry (./o»r.  Agr.  Prat.,  n.  ser.,  3  {1902),  No.  23, 
pp.  735-739,  id.  1). — A  general  description  is  given  of  the  symptoms  of  the  disease, 
post-mortem  findings,  and  of  the  treatments  usually  applied  in  combating  this 
plague. 

Foot-and-mouth  disease  of  cattle  and  its  treatment  according  to  the  method 
of  Baccelli,  II.  Miessxer  {Deut.  Mnl.  WcJtiischr.,  28(1902),  No.  10,  pp.  170,  177).— 
The  author  gives  a  brief  review  of  the  literature  thus  far  published  on  the  subject  of 
intravenous  inoculation  of  corrosive  sublimate  in  the  treatment  of  foot-and-mouth 
disease.  The  experiments  of  the  majority  of  investigators,  as  well  as  those  of  the 
author,  indicate  that  little  success  is  to  be  hoped  for  from  the  use  of  this  method. 

A  study  of  the  central  nervous  system  in  cases  of  the  foot-and-mouth  dis- 
ease of  cattle,  (J.  ScAGLiosi  {Deut.  Med.  Wchaschr.,  28  {1902),  No.  12,  pp.  197-199).— 
Pieces  of  the  brain  and  spinal  cord  from  cattle  affected  with  foot-and-mouth  disease 
were  carefullj^  fixed  and  preserved  for  microscopic  study.  It  was  found  that  the 
nerve  cells  underwent  profound  alterations  as  a  result  of  infection  by  the  disease,  and 
these  changes  in  the  central  nervous  svst(>m  mav  be  utilized  in  diagnosing  the  disease 
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and  in  determining  wlu'ther  affected  animals  have  recovered  to  such  an  extent  as  to 
render  the  meat  safe  for  human  consumption.  The  more  important  changes  in  the 
nervous  system  were  found  in  the  ganglion  cells.  Nissl's  corjiuscles  became  disinte- 
grated, and  the  whole  nerve  cell  exhibited  a  tendency  to  become  homogeneous  and 
later  to  form  vacuoles  in  their  substance.  The  changes  in  the  ganglion  cells  of  the 
brain  and  sjiinal  cord  were  essentially  tlie  same. 

Anthrax  and  blackleg,  L.  C.  Tiffany  {Illinois  State  Bd.  Lire  Stocl-  Com.  Bid.  No 
3  {ger.  1901-2),  jjp.  S). — A  brief  popular  discussion  of  the  symptoms,  cause,  trans- 
mission, and  prevention  of  anthrax  and  blackleg. 

Anomalous  forms  of  anthrax  bacillus  isolated  from  the  blood  of  a  bull 
dead  of  this  disease,  J.  Lignieres  and  H.  Dirkieu  {Tiec  Mid.  ]7t.,  iV/C7>,  S.  .svr.,  9 
{190..'),  Xo.  4,  pp.  102-107,  figs.  4). — Cultures  of  anthrax  bacillus  taken  from  the  blood 
of  a  bull  which  had  died  of  natural  infection  with  anthrax  were  made  on  various 
nutrient  media,  including  peptone  bouillon,  gelatin,  gelose,  and  milk.  Great  varia- 
tion in  the  form  of  the  organisms  thus  obtained  was  observed.  Inoculation  experi- 
ments on  guinea  ])igs,  rabl)its,  and  sheep  demonstrated  that  all  these  different  forms 
of  the  anthrax  bacillus  were  ecpially  virulent. 

Toxic  paralysis  of  a  carbunculous  (anthrax)  nature,  A.  Sclavo  {('entU.  Bald. 
II.  I'lir.,  1.  Aht.,  32  {1902),  No.  3,  Orig.,  pp.  201-207). — In  conducting  experiments 
with  antianthrax  vaccine  the  author  observed  that  paralysis  quite  frequently 
occurred  in  the  animals  which  were  being  used  for  experimental  purposes.  Detailed 
notes  are  given  on  a  number  of  such  cases.  The  symptoms  of  paralysis  ajipeared 
from  16  to  31  days  after  injection  of  the  serum  and  pure  culture.  These  symptoms 
were  remarkal)ly  uniform.  A  second  injection  of  anthrax  bacilli  and  serum  in  a 
ral>bit  which  already  sliowed  symptoms  of  paralysis  did  not  cause  an  anthrax  infec- 
tion, but  the  animal  died  like  the  other  cases  of  paralysis.  It  is  believed  that  the 
poisf)nous  substance,  which  exercised  its  effect  directly  upon  the  jiosterior  portion  of 
tiie  spinal  cord,  is  analogous  to  the  toxons  observed  in  diphtheria.  It  is  suggested 
that  as  a  result  of  the  excessive  injections  of  anthrax  cultures  and  serum  the  blood 
acquired  increased  resisting  jiower  toward  the  anthrax  bacilli,  but  lost,  at  the  same 
time,  its  normal  l)actericide  properties  for  destroying  toxic  substances  which  caused 
paralysis. 

The  existence  of  chronic  pleuro-pneumonia  in  the  interior  districts  of 
France,  II.  Martel  {Rer.  Mkl.  Vit.,  J'oris,  8.  ser.,  9  {1902),  No.  8,  pp.  174-179).— The 
author  presents  a  general  summary  of  the  results  of  his  observations  and  experi- 
ments in  determining  the  extent  and  prevalence  of  ])leuro-pneumonia  in  a  chronic 
form  in  France.  From  these  experiments  and  ol)servations  it  is  cf)ncluded  that 
infected  animals  may  remain  contagious  for  several  years.  It  was  shown  that  the 
virulence  of  the  virus  is  jireserved  without  change  in  infected  animals  in  different 
foci,  and  that  new  foci  may  form  successively  in  infected  animals.  In  order  to  avoid 
outbreaks  of  pleuro-pneumonia  in  a  virulent  form  it  is  urged  that  veterinarians  at 
a1)attoirs  give  special  attention  to  the  destruction  of  any  foci  of  pleuro-pneumonia 
which  may  be  found  in  the  lungs  of  cattle. 

Pleuro-pneumonia  in  the  mammary  gland,  K.  Nocard  {Bee.  Med.  Vet.,  Paris, 
8.  ser.,  9  {1903),  No.  4,  pp.  88-92,  Jigs.  .^). — Since  it  is  a  well-known  fact  that  the 
mammary  gland  of  cows,  especially  when  it  is  active,  is  very  susceptible  to  inocula- 
tion with  such  diseases  as  tuberculosis,  anthrax,  and  aphthous  fever,  the  author 
determined  to  undertake  experiments  in  inoculating  the  udder  with  the  virus  of 
pleuro-pneumonia.  The  experiments  are  described  in  detail.  The  inoculation  is 
made  without  causing  any  lesion  of  the  udder.  The  following  results  were  obtained 
from  these  experiments:  When  the  organism  of  pleuro-pneumonia  was  introduced 
into  the  milk  sinus  without  injury  to  the  mammary  gland,  pathological  lesions  were 
produced  similar  to  those  which  accompany  subcutaneous  or  intramuscular  inocula- 
tions.    A  pure  culture  of  the  organism  was  maintained  in  the  nulk.     The  organism 
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Was  found  in  large /luantities  in  tlie  milk  of  the  inocnlatcd  ndder,  for  a  long  time 
after  recover}-  from  the  effects  of  inocniation.  The  virnlence  of  the  organism, 
recovered  from  the  mammary  gland,  was  tested,  and  was  fonnd  to  be  greater  than 
before  inocniation. 

Pasteurellosis  of  cattle  in  Indo-China,  J.  Blin  and  J.  Carougeau  {liec.  Med 
YH.,  Farin,  S.  .sr/-.,  .'/  {1902),  No.  4,  pp.  107-1  IS,  fig.  1). — This  disease,  which,  accord- 
ing to  the  author,  is  frequently  mistaken  for  rinderpest  in  Indo-China,  is  described 
in  detail  and  notes  are  given  on  its  symptoms,  lesions,  etiology,  virulence,  and  patho- 
genicity. In  buffaloes  the  disease  is  observed  only  in  the  acute  form.  The  onset  is 
sudden,  and  the  chief  symptoms  are  an  acceleration  of  the  respiration,  elevation  of 
temperature,  and  congestion  of  the  mucous  meinl)ranes.  The  lesions  jirodnccd  in 
tlu'  acute  form  are  of  a  congestive  and  hemorrhagic  nature,  but  it  is  a  remarkable 
fact  that  the  musculature  remains  intact.  In  the  chronic  form  the  most  serious 
lesions  occur  in  the  lungs  and  intestines.  As  a  result  of  the  autlu)r's  studies  and 
experiments,  it  is  concluded  that  the  disease  known  in  Indo-China  as  rinderpest  is 
a  hemorrhagic  septicaemia  belonging  to  the  group  of  pasteurrelloses.  It  is  believed 
that  the  practice  of  slaughtering  diseased  animals  is  useless.  Sanitary  measures  are 
more  efficacious  in  restricting  the  number  of  infected  centers.  It  is  recommended 
that  the  sale  of  diseased  animals  for  meat  be  prohibited,  except  where  the  animals 
are  to  be  taken  immediately  to  a  slaughterhouse.  Injections  of  artificial  serum  or 
detilirinated  blood  are  of  consideral)le  value  in  bringing  about  a  recovery  of  cattle 
affected  with  a  chronic  form  of  the  disease. 

Prevention  of  white  scour  in  calves  {Jour.  Dept.  Agr.  and  Tech.  Instr.  Irdand, 
2  { 1002),  No.  3,  ])p.  504-510). — The  nature  of  this  disease  as  determined  by  Professor 
Nocard  is  described  in  detail.  The  methods  recommended  for  controlling  the  dis- 
ease included  the  antiseptic  treatment  of  the  external  genital  organs  of  the  cow,  and 
a  similar  treatment  of  the  navel  cord  of  the  calf  inuuediately  after  birth.  The  solu- 
tion for  treating  the  navel  cord  may  contain  70  gr.  iodid  jjotash  in  2  pts.  water,  and 
this  treatnaent  may  ])e  followed  with  another  solution  containing  35  gr.  of  iodin  in 
2  pts.  of  methyl  alcohol. 

Hints  for  spaying-  cattle,  J).  Wilson  {Jour.  Dept.  Agr.  Victoria,  1  {1903),  No.  3, 
pp.  249,  250). — The  author  summarizes,  in  brief  recommendations  and  directions,  the 
results  of  his  personal  observations  on  this  subject.  It  is  recommended  that  in 
heifers  which  are  intended  i^^x  fattening  the  operation  should  be  jierformed  at  about 
12  months  of  agi'. 

Danger  from  ergot  and  wild  rye,  A.  T.  Peters  {Agricidhirc  [NeJira.'ika'l,  1  {1902), 
No.  7,  pp.  25,  26). — Numerous  complaints  have  been  received  from  various  parts  of 
the  State  reporting  ergotism  in  various  forms  in  cattle  and  other  domesticated  ani- 
mals. Brief  notes  are  given  on  the  usual  symi^toms  pnxluced  by  eating  too  much 
ergot  in  wild  rye  and  from  other  sources.  Attention  is  called  to  the  desirability  of  c-lose 
observation  on  the  part  of  stockmen  for  the  purpose  of  detecting  the  presence  of 
ergot  spurs  in  wild  grasses. 

Laboratory  notes  on  poison  in  sorghum,  S.  Avery  {Jour.  Comp.  Med.  and  Yet. 
Arch.,  23  {1902),  No.  11,  pp.  704-700). — During  chemical  studies  at  the  Nebraska 
Experiment  Station  prussic  acid  was  found  in  the  living  leaf  of  young  and  old 
sorghum  plants.  Kafir  corn  waj  also  found  to  contain  this  poison.  In  other  j)lants, 
however,  such  as  clover,  alfalfa,  grasses,  and  corn,  no  trace  of  prussic  acid  was  f.)und. 
Prussic  acid  is  found  in  sorghum  and  Kafir  corn  in  the  leaves  but  not  in  the  seed  or 
roots.  The  amount  of  the  poison  in  stunted  plants  appears  to  Ije  greater  than  that 
in  vigorous  jilants. 

Eqviisetum  palustre,  C.  A.  Weher  {Arh.  Dent.  Landir.  GeselL,  1902,  No.  72,  pp. 
03,  pis.  3)  .—A  general  review  is  given  of  the  experience  of  the  author  and  other 
investigators  with  regard  to  the  iioisonous  character  of  this  ]ilant,  which  evidence  is 
])resented  to  show  that  the  poisonous  effects  of  the  plant  are  not  due  to  its  content 
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of  silica  but  rather  to  some  organic  substance  thus  far  undetermined.  The  plant 
appears  to  be  especiall)'  dangerous  to  cattle,  and  only  rarely  affects  horses.  Notes 
are  given  on  the  anatomical  characters,  distribution,  habit  of  growth,  and  means  of 
combating  this  species.  With  regard  to  treatment  of  poisoned  animals,  it  is  recom- 
mended that  all  animals  that  show  symptoms  of  poisoning  by  this  plant  should  be 
immediately  removed  to  pastures  where  the  plant  does  not  grow,  and  that  treatment 
should  be  applied  according  to  the  symptoms  which  are  manifested. 

Screw  worm  in  cattle  at  St.  Lucia,  TI.  Maxwell-Lefroy  {Imp.  Dept.  Agr.  West 
Indiex,  Pamphlet  No.  14,  1U02,  pp.  13). — This  bulletin  contains  an  account  of  the  life 
history,  mode  of  attack,  injury,  and  means  of  combating  screw-worm  attacks  upon 
cattle.  The  insecticides  which  are  reconnnended  for  killing  screw  worms  are  carlwlic 
acid  and  sweet  oil,  carbolic  acid  alone,  Jeyes'  fluid,  spirits  of  turpentine,  tar,  and  fish 
oil.  The  author  recommends  that  an  effort  be  made  to  locate  the  breeding  placies  of 
the  screw  flies,  and  that  the  flies  be  destroyed  in  such  localities. 

Sour  grass  and  ticks  [Agr.  News  [Barbados'],  1  {1902),  No.  7,  p.  105,  fig.  1). — 
01)ser\-ations  are  reported  on  Andropogon  pertusus.  It  is  claimed  that  horses  and 
cattle  that  graze  upon  this  grass  are  remarkably  free  from  infestation  by  ticks  and 
other  insects,  and  this  is  explained  by  assuming  that  the  sour  grass  contains  a 
volatile  i)rincii)le  which  is  excreted  through  the  skin  and  which  is  offensive  to  ticks. 

Treatment  of  Strongylidae  in  the  stomach  and  intestines  of  sheep,  Moussu 
and  Makotel  {Rec.  Med.  Vet.,  Paris,  8.  ser.,  9  {1902),  No.  12,  pp.  292-298) .—The 
authors  prefer  the  term  gastrointestinal  strongylosis  for  the  affection  produced  by 
the  presence  of  species  of  Strongylus  in  the  stomach  and  intestines.  In  treating 
cases  of  this  disease  the  authors  obtained  best  results  from  feeding  2  to  .3  gm.  of 
areca  nut  mixed  with  bran  to  each  sheep,  according  to  size.  It  is  reconnnended 
that  the  stal)les  and  other  quarters  be  disinfected  with  (pncklime,  solutions  of 
sulphuric  acid,  or  sulphate  of  iron. 

Frogs,  toads,  and  carp  (Cyprinus  carpio)  as  eradicators  of  fluke  disease, 
C.  W.  Stiles  {V.  S.  Dept.  Agr.,  Bureau  of  Anliiad  Inda.str!/  Rpt.  19()1,  p\).  2.'0-222, 
figs.  7). — Letters  from  E.  N.  Hutchinson,  of  Portland,  Greg.,  concerning  the  value  of 
carp  in  eradicating  the  fluke  disease  are  reproduced,  and  mention  is  also  made  of  a 
rejiort  by  W.  II.  Ashmead  to  the  effect  that  frogs  and  toads  have  been  int-nnhu'ed 
into  certain  ponds  in  the  Hawaiian  Islands  for  the  purpose  of  destroying  snails  which 
serve  as  intermediate  hosts  of  the  flukeworms.  It  appears  from  these  statements 
that  car])  may  jirove  to  be  of  considerable  value  in  this  way. 

Results  of  the  work  against  sheep  scab  in  1901,  D.  E.  Salmon  (U.  S.  Dept. 
Agr.,  Bureau  of  Animal  Industry  Rpt.  1901,  pp.  583-589). — Statistics  covering  tlie 
year  1901  sliow  that  under  the  direction  of  the  Bureau  of  Animal  Industry  8S6,(i45 
sheep  were  dipiied.  It  was  found  that  92.4  per  cent  of  the  total  numl)er  of  sheep 
inspected  were  free  from  scab.  Of  the  whole  number  of  sheep  dipped  during  1901, 
51.2  per  cent  were  treated  with  nicotin  and  sulphur,  34.8  jier  cent  with  tobacco  and 
sulphur,  and  13.9  per  cent  with  lime  and  sulphur.  A  surprising  effectiveness  was 
reported  from  1  dipping  with  these  preparations.  Five  stations  reported  perfect 
effectiveness  for  lime  and  sulphur,  4  stations  for  tobacco  and  sulphur,  and  3  stations 
for  nicotin  and  sulphur.  From  a  comparison  of  tliese  3  dips  for  the  years  1900  and 
1901,  it  appears  that  nicotin  and  sulj^hur  heads  the  list  in  effectiveness,  followed  by 
tobacco  and  sulphur,  and  lime  and  sulphur.  There  appears,  however,  to  be  very 
little  choice  l)etween  these  3  dips. 

Sheep  scab  {Jour.  Dej)t.  Agr.  and  Teeh.  Instr.  Ireland,  2  {1902),  No.  3,  pp.  511- 
514,  figs.  2). — Notes  are  given  on  the  symptoms,  etiology,  and  treatment  of  this 
disease.  In  outbreaks  of  sheep  scab  it  is  recommended  that  all  affected  and  exposed 
sheep  be  dipped  twice,  with  an  interval  of  10  days  between  the  dippings;  a  third 
dipping  may  be  necessary  in  some  cases  to  render  the  treatment  thoroughly  effective. 
The  desirability  is  suggested  of  dipping  all  sheep  twice  a  year,  once  after  shearing 
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and  a  second  time  in  early  winter,  in  order  to  prevent  tlie  deveioimient  of  an 
epizootic  of  f^heep  scab. 

The  vaccination  of  Algerian  sheep  and  the  control  of  sheep  pox,  K.  Nocakd 
{Bui.  Agr.  Algerie  et  Tanme,  8  {1902),  No.  14,  pp-  33S-343).—k  number  of  objections 
have  been  raised  against  the  governmental  procedure  in  comliating  sheep  pox  by 
means  of  the  vaccination  of  Algerian  sheep.  These  objections  were  that  vaccination 
creates  new  foci  of  the  disease  and  thus  contributes  to  its  spread  in  France.  It  was 
also  argued  that  since  the  operation  is  not  performed  on  all  Algerian  sheep  there  are 
some  which  are  still  subject  to  the  disease  and  liable  to  cause  serious  outl)reaks.  , 

A  number  of  writers  have  also  com))ated  the  statement  that  epizootics  of  sheep  pox 
are  i)rodueed  in  France  by  the  importation  of  Algerian  sheep.  These  various  objec- 
tions are  met  by  detailed  arguments,  and  it  is  urged  that  the  only  measure  which  is 
calculated  to  effectively  prevent  the  importation  of  sheep  pox  in  France  is  general 
vaccination  of  all  Algerian  sheep. 

The  virulence  of  the  wool  of  sheep  affected  with  pox,  after  recovery  and 
before  being  washed,  L.  Duclert  and  A.  Coxte  {Ann.  Ecole  Nut.  A</r.  Montpdlkr, 
n.  scr.,  2  {1902),  No.  1,  pp.  52-56). — The  literature  relating  to  the  infectiousness  of 
the  wool  of  sheep  affected  with  pox  is  briefly  discussed.  A  number  of  experiments 
were  made  for  the  purpose  of  determining  how  long  the  wool  may  be  infectious, 
under  various  conditions.  In  one  exi)eriment  a  healthy  sheep  was  confined  with 
another  sheep  which  had  been  inoculated  .58  days  previously,  and  had  developed  a 
generalized  form  of  the  disease  46  days  previously.  The  pustules  were  still  present  in 
large  numbers,  and  in  a  dried  condition  on  the  skin,  and  material  from  these  pustules 
was  also  present  on  the  wool.     The  healthy  sheep  ilid  not  become  infected. 

Blood  poisoning  (malignant  edema)  in  sheep  and  lambs  in  New  Zealand, 
J.  A.  GiLKUTH  (  V.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  JRpt.  1901,  pp.  233-236).— 
Notes  are  given  on  the  symptoms,  cause,  curative  treatment,  and  prevention  of  this 
disease,  which  ajipears  most  frequently  after  some  injury  in  shearing.  The  tempera- 
ture is  very  high,  extensive  swellings  appear  on  the  under  parts  of  the  body,  and 
death  results  in  almost  all  cases.  In  preventing  this  disease  the  author  recommends 
thorough  disinfection  of  the  soil  in  tlie  localities  where  the  disease  appears  regularly, 
and  treatment  of  shearing  wounds,  especially  when  the  latter  are  of  a  serious  nature. 

"Big  head"  of  sheep  in  Utah  (  U.  S.  Dipt.  Agr.,  Bureau  of  Animal  Indui^trij  Epf. 
19U1,  pp.  230-232). — A  report  was  received  from  H.  M.  Rowe  concerning  a  peculiar 
disease  of  sheep  in  Utah  and  Idaho.  The  first  symptoms  appear  to  be  due  to  irrita- 
tion of  the  lips.  The  gait  soon  becomes  unsteady,  and  within  about  45  minutes  the 
animal  becomes  blind.  The  most  conspicuous  symptom  is  an  extensive  sweUing  of 
the  head.  Great  difference  of  opinion  prevails  regarding  the  cause  of  the  disease, 
but  it  is  believed  most  probable  tliat  some  poisonous  plant  is  responsible  for  this 
trouble.  It  was  not  possible,  however,  to  secure  a  specimen  of  the  plant  wliich 
sheepmen  suspect  of  being  the  cause  of  the  disease. 

Hog  cholera  (/owr.  Dept.  Agr.  and  Tech.  Bistr.  Ireland,  2  {1902),  No.  3,  pp.  515, 
516). — Attention  is  called  to  the  importance  of  making  prompt  notification  of  the 
appearance  of  hog  cholera.  It  then  becomes  possible  for  the  proper  officials  to 
superintend  the  isolation  of  diseased  hogs  and  the  disinfecting  of  the  premises. 

A  variety  of  the  hog-eholera  bacillus  which  closely  resembles  Bacillus 
typhosus,  M.  Dorset  {U.  S.  Dept.  Agr.,  Bureau  of  Animal  IiHhtstnj  Rpt.  1901,  pp. 
56/1-571). — An  organism  was  isolated  from  a  hog  during  an  outl)reak  of  hog  cholera 
in  Iowa.  The  organism  has  been  cultivated  on  artificial  media  for  18  months,  and 
has  undergone  no  perceptible  variation.  It  stains  readily  with  atjueous  solutions  of 
aniline  dyes,  but  not  by  Gram's  method.  The  bacillus  is  actively  motile  and  pos- 
sesses several  flagella.  No  spores  have  been  found.  Notes  are  given  on  the  behavior 
of  this  organism  upon  various  nutrient  media.  It  is  pathogenic  for  hogs,  ral)bits, 
and  guinea  pigs.  The  only  striking  variation  from  the  ordinary  I.og-cholera  bacil- 
lus is  its  power  of  fermenting  glucose  without  the  production  of  gas. 
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Serum  diagnosis  of  glanders,  A.  Rabieaux  [Rec.  Med.  VH.,  Paris,  8.  .scr.,  9 
{190-2),  No.  12,  pp.  303-S09). — In  testing  the  vahu'  of  serum  reaction  in  the  diagnosis 
of  glanders  the  author  recommends  the  following  technical  method:  The  serum  to 
be  examined  was  collected  in  as  pure  a  condition  as  possible,  and  was  then  diluted 
in  sterilized  distilled  water  in  proportions  varying  from  1  :  10  to  1  : 1,500.  The  diluted 
serum  was  then  mixed  with  equal  parts  of  a  pure  culture  of  glanders  bacillus  in  pep- 
tonized or  glycerinated  bouillon.  The  mixture  thus  obtained  was  maintained  r.t  a 
temperature  of  35  to  37°  C,  and  examined  at  irregular  intervals  under  a  microscope. 
During  these  experiments  it  was  found  that  at  a  temperature  of  35  to  37°  C.  the  2 
kinds  of  glanderous  and  nonglanderous  serum  possessed  (]uite  different  agglutinating 
properties.  When  diluted  in  the  proportion  of  1:10  to  1  :50,  the  difference  in  tlie 
agglutinating  power  of  the  2  kinds  of  serum  are  quite  manifest.  Tvower  temperatures 
were  found  to  have  the  effect  of  diminisliing  the  rapidity  and  intensity  of  the  agglu- 
tinating process.  From  the  author's  experiments  it  is  reported  that  when  a  serum 
manifests  a  well-marked  agglutinating  power  in  a  dilution  of  1 : 1,000,  the  animal  from 
which  the  serum  was  obtained  should  be  considered  glanderous.  The  method  of 
serum  diagnosis  is  essentially  a  laboratory  method,  and  is  not  recommended  as  repla- 
cing other  experimental  methods  which  may  be  more  convenient  and  satisfactory 
under  certain  circumstances. 

A  peculiar  case  of  glanders  in  a  horse  in  German  Southwest  Africa,  Ekk- 
MANand  Kasewi-rm  {Arch.  IT/.s.s.  v.  ]>mkf.  Tliicrh.,2S  (1902),  No.  1-2, ]>p.  l//2-ir>2).—A 
detailed  description  is  given  of  a  typical  case  of  glanders  in  a  horse,  the  usual  symji- 
toms  of  this  disease  l)eing  W'ell  developed.  Not  only  did  t  he  clinical  symptoms  clearly 
indicate  a  case  of  glanders,  but  this  diagnosis  was  strongly  confirmed  l)y  a  post- 
mortem examination.  The  altered  lymphatic  glands  were  found  to  contain  large 
numbers  of  bacilli  which  agreed  in  all  respects  with  the  typical  form  of  glanders 
bacillus.  Pure  cultures  of  these  organisms  showed  the  usual  behavior  of  the  glan- 
ders bacillus.  However,  in  order  to  make  the  diagnosis  more  certain,  inoculation 
experiments  were  made  on  guinea  i^igs,  rabbits,  and  on  the  ass.  All  these  experi- 
ments gave  negative  results.  After  the  experimental  animals  had  been  inoculated 
for  a  sufficient  length  of  time  they  were  tested  with  mallein  without  showing  a  reac- 
tion, and  were,  later,  killed  and  carefully  examined  i)ost-mortem  without  finding  any 
evidence  of  the  development  of  glanders.  The  authors  believe,  nevertheless,  that 
the  original  case  was  one  of  glanders,  and  by  comparing  the  symptoms'  of  the  dis- 
ease and  the  behavior  of  the  bacilli,  it  appears  that  the  possibility  of  the  case  having 
been  pseudo-glanders  is  excluded. 

An  epizootic  of  herpes  among  young  horses,  Fkoehner  (Deut.  Thierarztl. 
Wdmschr.,  10  {1902),  No.  1,  pp.  1-3,  fig.  1). — The  author  described  an  extensive  out- 
break of  this  disease  with  special  reference  to  the  susceiitibility  of  various  races  and 
colors  of  horses  to  infection.  As  a  rule,  the  disease  was  for  the  most  part  confined  to 
the  shoulder.  The  parts  which  were  next  affected  were  the  neck,  flanks,  and  head. 
It  was  noticed  that  those  parts  of  the  skin  which  were  i:)rotected  by  the  long  hair  of 
the  mane  and  tail  were  never  affected,  and  it  is  suggested  that  the  fungi  which  pro- 
duce the  disease  may  not  be  able  to  penetrate  to  the  skin  through  long  hair,  or  that 
the  follicles  of  the  long  hair  are  more  deeply  located  in  the  skin  than  those  of  the 
ordinary  short  body  hair.  Notes  are  given  on  a  large  number  of  remedies  which 
have  been  recommended  for  the  treatment  of  this  disease,  the  most  of  which  proved 
to  be  of  little  value.  It  is  maintained  that  after  infection  has  once  taken  place  at  a 
given  point  of  the  skin,  epilation  can  not  be  prevented.  Treatment  should  be 
restricted  therefore  to  attempts  to  prevent  the  extension  of  the  disease.  Antiseptic 
salves  should  l)e  repeatedly  applied  to  the  parts  of  the  skin  immediately  surrounding 
the  affected  points. 

Partial  report  upon  the  investigation  of  horse  sickness,  H.  Watkins-Pitch- 
FOKD  {Aqr.  Jour,  and  Mm.  Rec,  5  {1902),  No.  13,  pp.  5S>7--;;0i).— The  author  has  been 
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for  some  time  investigating  the  nature  and  etiology  of  horse  sickness  in  Natal.  A 
number  of  doubtful  points  still  remain  to  be  elucidated,  but  observations  thus  far 
made  indicate  that  a  species  of  Anopheles  is  instnnnental  in  transmitting  the  disease 
from  one  horse  to  another.  A  number  of  experiments  were  made  in  which  mosqui- 
toes were  allowed  to  suck  the  blood  of  infected  horses  and  were  then  allowed  to  suck 
the  bjodd  from  the  horses  which  were  healthy.  In  all  cases  an  elevation  of  tempera- 
ture up  to  al)out  105.1°  F.  was  observed,  together  with  other  symptoms  of  mild  cases 
of  horse  sickness.  The  author  was  therefore  inclined  to  believe  that  more  work 
along  this  line  will  definitely  prove  the  agency  of  this  mosquito  in  transmitting  the 
disease. 

Latent  parasitism  and  immunization  against  dourine,  BuFFARDand  (Schneider 
{Juki-.  Mt'd.  Vit.  et  Zooiivli.,  5.  srr.,  6{190J),  Mar.,  pp.  144-146). — From  observations 
on  asses  and  dogs  the  authors  l)elieve  that  the  organism  of  dourine  may  persist  in 
the  affected  animal  for  an  indelinite  time  in  a  resistant  form.  This  resistant  form 
aj)parently  plays  the  jtart  of  a  spore.  When  the  conditions  are  favoral)le  for  the  ger- 
nunation  of  these  resistant  forms  of  the  trypanosoma,  the  disease  may  suddenly  break 
out  in  an  acute  form.  The  authors  oy)served  an  attenuation  of  the  virulence  of  the 
parasite  in  affected  areas. 

Acute  epizootic  leucoencephalitis  in  horses,  W.  G.  Maccallum  and  8.  S. 
Buckley  {Atner.  Yd.  Rev.,  26  {1902),  No.  1,  pp.  21-36,  jign.  7). — This  paper  in  essen- 
tially the  same  form  has  been  abstracted  from  another  source  (E.  S.  R.,  14,  p.  91). 

Diarrhea  of  new-born  colts,  E.  Thierry  {Jour.  Ayr.  Prat.,  v.  ner.,  4  {1002),  No. 
31,  p.  159). — Notes  are  given  on  the  symptoms  of  infectious  diarrhea,  or  diarrhetic 
enteritis  in  young  sucking  colts.  In  treating  this  disease  it  is  reconunended  tliat  the 
und)ilii-al  cord  be  washed  with  some  antise{)tic  soluti(jn  and  that  special  attention  be 
given  to  disinfection  of  stables  in  which  the  disease  occurs. 

The  treatment  of  so-called  colt  lameness,  A.  Marcus  {Berlin.  Tlikrarzil. 
Wrlinschr.,  J902,  No.  20,  pp.  303-306,  fig.  1). — While  this  disease  is  recognized  as  very 
l)revalent  in  many  parts  of  Germany,  it  is  maintained  that  since  the  nature  of  the 
affection  is  known  the  disease  may  be  controlled  by  suitable  treatment.  Attention 
should  first  be  given  to  the  stump  of  the  navel  cord,  which  should  be  rendered  anti- 
se{>tic  and  if  necessary  protected  by  l)andages  from  contamination.  When  this 
treatuient  is  carried  out  scrupulously  infection  can  not  take  place  and  the  later 
symptoms  of  lameness  do  not  appear. 

Petechial  fever  of  horses,  and  its  treatment  by  the  serum  of  Marmorek 
{Juiir.  Mid.  Vit.  et  Zooteclt.,  5.  .srr.,  6"  {1902),  May.,  ]>p.  147-153). — Numerous  experi- 
ments were  conducted  for  the  purpose  of  determining  the  action  of  Marmorek's 
serum  in  the  treatment  of  this  disease.  Experiments  with  chemical  remedies  were 
without  good  results.  The  use  of  Marmorek's  serum,  however,  gave  good  results  in 
nearly  all  cases.  The  serum  was  injected  in  doses  of  from  10  cc.  to  40  cc,  and  pro- 
duced a  lowering  of  the  temperature  and  other  observable  improvement  within  a 
short  time. 

The  treatment  of  morbus  maculosus  with  the  serum  of  contagious  coryza 
streptococcus,  O.  Sommermeyer  {Dent.  Tltlerarzil.Wckn.idir.,  10  {1902),  No.  13,  p. 
123). — In  the  treatment  of  this  disease  quite  unsatisfactory  resvalts  were  obtained 
from  intravenous  injections  of  colloidal  silver  preparations.  A  test  was  therefore 
made  of  a  contagious  coryza  streptococcus  serum  recommended  by  Piorkowski.  In 
applying  this  treatment,  10  cc.  of  immune  serum  was  injected  subcutaneously,  and 
immediately  afterwards  20  cc.  of  normal  serum  intravenously.  As  the  result  of  this 
treatment  the  temperature  was  lowered,  the  appetite  reappeared,  and  complete 
recovery  took  place  within  10  days. 

Contagious  coryza  and  certain  analogous  diseases,  Cagny  {Rec.  Med.  Vet., 
Fari.i,  S.  .scr.,  9  {1902),  No.  2,  p]i.  40-44)- — The  author  states  that  in  his  immediate 
neighborhood  contagious  coryza  is  gradually  becoming  less  fre(j[uent.     Two  other 
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diseases  occur,  liovvever,  which  closely  resemble  it.  In  the  case  of  one  of  these  dis- 
eases abscesses  are  found  in  the  walls  of  the  nasal  cavity,  while  in  the  other  the 
most  conspicuous  symptom  is  violent  fits  of  coughing.  The  cough  is  dry  and  of  a 
hollow  sound,  and  the  animals  cough  10  to  16  times  in  rapid  succession.  In  one 
outbreak  50  animals  were  affected  with  this  disease,  and  all  recovered.  Apjiarently 
no  pathological  lesions  were  produced.  The  author  is  unable  to  explain  the  physi- 
ology of  these  two  affections. 

Treatment  of  contagious  coryza  by  colloidal  silver,  Baumgart  {Berlin. 
Tk'urarzll.  Wchnsdw.,  1902,  No.  S,  jtp.  3D,  40). ■ — The  author  made  an  extensive  teat 
of  the  efficiency  of  this  remedy  in  treating  contagious  coryza.  The  results  were  neg- 
ative and  in  some  instances  indicated  a  harmful  effect  of  the  silver  preparation.  The 
author  concludes  that  in  slight  cases  of  contagious  coryza  good  results  may  be 
obtained  without  the  use  of  colloidal  silver,  and  that  in  more  serious  cases  combined 
with  sepsis  or  pneumonia,  the  colloidal  silver  exercises  no  beneficial  effect  upon  the 
coui'se  of  the  disease. 

Successful  treatment  of  tetanus  with  a  sIoav  course  by  means  of  antitetanus 
serum,  Maechal  {Rec.  Mid.  Vet.,  Paris,  S.  scr.,  9  [1902),  No.  l,pp.  ifi-l-O).— Detailed 
notes  are  given  on  the  symptons  of  a  case  of  tetanus  in  a  mare  6  years  of  age.  During 
an  outbreak  of  conjunctivitis  among  horses  the  mare  in  question  was  observed  to  be 
affected  with  this  disease.  Recovery  took  place  after  a  few  days,  and  later,  symp- 
toms of  tetanus  appeared.  At  first  50  cc.  of  antitetanus  serum  was  given  in  a  hypo- 
dermic inoculation.  Other  injections  of  serum  in  similar  doses  were  repeated. 
Various  drugs  were  also  administered,  such  as  chloral  hydrate  in  doses  of  60  gm., 
bromid  of  jjotash  in  doses  of  10  gm.  night  and  morning,  and  morphin.  Recovery 
took  place  23  days  after  the  appearance  of  the  symptoms.  No  lesions  were  i)roduced 
by  the  antitetanus  serum  at  the  point  of  inoculation. 

A  new  method  of  cultivating  the  tetanus  bacillus,  L.  Debrand  (Ann.  Inst. 
Pasteur,  16  {1902),  No.  6,  pp.  .^;?7-.^5i')  .—The  author  made  cultures  of  tetanus  bacillus 
in  symbiotic  relation  with  B.  subtilis.  The  association  of  the  2  species  of  bacilli  in  a 
single  culture  has  the  one  practical  advantage  that  when  associated  with  B.  subtilis 
the  tetanus  bacillus  develops  under  aerobic  conditions;  otherwise,  it  is  anaerol)ic. 
The  serum  of  animals  which  have  been  immunized  with  a  toxin  prej^ared  from  mixed 
cultures  of  these  2  species  of  bacillus  was  tested  in  order  to  determine  whether  it 
possessed  any  antitoxic  properties.  Two  series  of  experiments  were  conducted,  in 
one  of  which  animals  received  the  serum  before  the  toxin,  and  in  the  other,  received 
the  toxin  before  the  serum.  During  these  experiments  it  was  found  that  a  toxin 
obtained  by  a  culture  of  tetanus  bacillus  in  symbiosis  with  B.  subtilis  may  be  used  to 
produce  a  serum  in  experimental  animals  which  is  as  active  as  that  obtained  by  the 
ordinary  methods  of  cultivating  tetanus  bacilli. 

The  action  of  dry  heat  on  the  spores  of  tetanus  bacillus,  Y.  Morax  and 
A.  Marie  {Auii.  Tnst.  Pastevr,  10  {1902),  No.  0,  ])j>.  4IS-420). — The  authors'  experi- 
ments on  this  problem  may  be  briefly  summarized  as  follows:  The  tetanus  bacillus 
was  cultivated  in  symbiosis  with  B.  subtilis.  It  was  found  that  after  heating  cultures 
for  20  minutes  at  a  temperature  of  152°  C.  the  spores  of  the  tetanus  l)acillus  were 
destroyed,  while  those  of  B.  .subtilis  did  not  develop  within  24  hours.  A  tempera- 
ture of  155°  C.  for  20  minutes  did  not  kill  the  spores  of  B.  subtilis,  while  those  of  the 
tetanus  bacdlus  were  destroyed.  Dry  heat  was  found  to  reduce  the  vitality  of  the 
spores  of  tetanus  bacillus  and  the  virulence  of  the  tetanus  toxin  in  a  rapid  manner. 

Glycosuria  in  rabies,  its  importance  in  diagnosing  this  disease,  A.  Rabieaux 
and  E.  Nicolas  {.Jour.  Med.  ]'ct.  ct  Zonleeh.,  .5.  srr.,  0  {1902),  Jan.,  pp.  16-2S).— An 
extensive  series  of  experiments  M'as  conducted  by  the  authors  for  the  purpose  of 
determining  how  constant  a  symptom  of  rabies  glycosuria  could  be  considered.  As 
a  result  of  these  experiments  it  was  found  that  in  carnivorous  animals  glycosuria  is 
a  very  frequent  symptom  of  rabies,  but  unfortunately  is  not  constant  enough  to  serve 


VETERINARY    SCIENCE    AND    PRACTICE.  707 

as  the  only  criterion  for  diagno^i^.  It  is  considered,  however,  that  the  presence  of 
glycosuria  is  of  great  importance  in  the  diagnosis  of  rabies  when  observed  in  connec- 
tion with  other  suspicious  symptoms.  In  dogs  it  is  believed  that  the  demonstration 
of  glycosuria  may  be  considered  an  important  element  in  diagnosis.  In  herbivorous 
animals,  such  as  rabbits,  goats,  and  asses,  the  condition  of  glycosuria  was  found 
present  in  all  cases  of  rabies,  and  this  one  symptom  was  therefore  considered  suffi- 
cient for  determining  the  diagnoses  of  these  animals.  In  herbivorous  animals  glyco- 
suria may  be  recognized,  not  <inly  after  death,  but  (hiring  the  progress  of  the  disease. 

Antirabies  immunization  by  means  of  intravascular  injections  of  rabies 
virus,  V.  Kkasmitski  {Ann.  Inst.  Pasteur,  16  {1902),  No.  6,  pp.  393-417). — An 
extensive  series  of  experiments  was  conducted  by  the  author  on  experimental  animals, 
antl  these  results  are  compared  with  phenomena  observed  during  the  progress  of  the 
disease  in  man  and  domesticated  animals.  As  the  result  of  the  author's  experiments 
it  is  concluded  that  intravenous  injections  of  rabies  virus  are  not  dangerous,  provided 
the  virus  is  administered  in  a  filtered,  diluted  emulsion,  the  emulsion  to  be  previ- 
ously heated  to  a  temperature  of  37°  C.  and  injected  slowly.  By  means  of  intravenous 
injection  it  is  possible  to  render  the  animals  refractory  to  rabies  in  a  very  short 
period,  and  the  immunity  thus  produced  appears  to  be  more  lasting  and  certain  than 
that  produced  by  other  methods  of  vaccination.  Intravenous  injections  made  on 
rabbits  sometimes  prevented  the  development  of  the  disease,  even  after  intracranial 
inoculation  of  rabies  virus.  Rabid  nerve  virus  rendered  nonvirulent  by  any  attenu- 
ating reagent  does  not  possess  an  immunizing  jiower.  It  may  be  used,  however,  as 
a  vaccine,  and  when  administered  repeatedly  in  increasing  doses  renders  animals  less 
susceptible  to  the  disease. 

A  ne-w  infectious  disease  in  domesticated  animals,  A.  Aujeszky  {C'enibl. 
Bait.  u.  Far.,  1.  Abt.,  32  {1902),  Xo.  5,  Urig.,  pp.  353-357). — During  experimental 
investigations  for  the  purpose  of  confirming  a  diagnosis  on  animals  susi^ected  of 
rabies  a  virus  was  isolated,  which  produced  symptoms  somewhat  resembling  those 
of  rabies.  It  was  found  by  a  series  of  experiments  that  this  virus  was  in  the  nature 
of  a  toxin,  but  all  bacteriological  tests  were  negative.  An  inflammatory  condition 
developed  at  the  point  of  inoculation  within  36  to  48  hours,  and  the  symptoms  of 
the  disease  progressed  rapidly  from  this  time  until  the  animal  died,  a  few  hours  later. 
While  the  general  symptoms  of  the  disease  resemble  those  of  rabies,  it  can  not  be 
confused  with  the  latter  disease  for  the  reason  that  the  course  of  the  disease  is  so 
rapid,  the  usual  period  being  from  6  to  10  hours.  The  pathological  alterations  which 
are  observed  in  carcasses  of  animals  dead  of  the  disease  include  hypera?mia,  minute 
hemorrhages  in  the  internal  organs  and  central  nervous  system,  and  distention  of 
the  alimentary  tract. 

Meningitis  in  dogs,  C.  Cadeac  [Jour.  Med.  Vet.  et  Zootech.,  5.  ser.,  6  {1902),  Apr., 
pp.  193-196). — The  symptoms  of  this  disease  are  said  to  be  not  very  uniform.  The 
cause  of  the  disease  is  usually  found  in  injuries  to  the  eye  and  ear;  the  membranes 
of  the  brain  and  spinal  cord  may  later  show  pathological  lesions,  as  well  as  the  eye 
and  internal  ear.  The  Eustachian  tube  may  be  filled  with  caseous  or  calcerous  pus, 
and  its  Avails  may  be  thickened  and  much  injected  with  blood. 

Eczema  rubrum  of  the  dog,  H.  Bar  {Schweiz.  Arch.  Tierh.,  44  {1902),  Nos.  1, 
pp.  1-13;  2,  pp.  49-68,  pis.  2). — The  literature  of  this  subject  is  reviewed  in  a  critical 
manner  in  connection  with  a  bibliography  of  20  titles.  The  author  found  during  his 
investigations  that  eczema  ruljrum  is  in  no  sense  a  developmental  stage  of  another 
form  of  eruption,  but  is  a  specific  disease  of  a  parasitic  nature  due  to  a  micrococcus 
of  relatively  slight  virulence  and  resisting  power.  Apparently  infection  takes  place 
in  skin  wounds.  Not  all  dogs  are  susceptible  to  the  disease.  In  addition  to  a  certain 
predisposition,  a  long  coat  of  hair  seems  lo  favor  infection. 

Ringworm  in  dogs,  Matruchot  and  Dassonville  {Rec.  Med.  Vet.,  Pans,  8.  ser.,, 
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9  {1902),  No.  f,  pp.  50-71,  pis.  3). — The  authors  present  detailed  account  of  the 
appearance,  life  history,  and  pathogenic  action  of  4  species  of  fungi  which  may  cause 
ringworm  disease  of  dogs.N  These  species  are  Trychophyton  caninum ,  EidameUa  .spinosa, 
a  species  of  Microsporum,  and  Oospora  canina.  T.  can  irt  xm  is  readily  cultivated  on  the 
ordinary  nutrient  media.  The  optimum  temperature  is  27  or  28°  C.  E.  spinosa  is 
also  easily  cultivated  and  forms  mycelia,  perithecia,  and  chlamydospores.  T.  caninum 
is  pathogenic  for  dogs  and  guinea  pigs,  while  E.  spinosa,  according  to  the  authors' 
experiments,  was  transmissible  only  to  dogs.  In  these  inoculation  experiments  the 
artificial  disease  differed  to  some  extent  from  cases  of  natural  infection. 

Bothrioceplialus  latus  in  cats,  B.  Galli-Yalerio  {Ceutbl.  Bakt.  u.  Par.,  1.  Abt., 
32  {1902),  Xo.  4,  Orlg.,  pp.  2Sd-2S7). — The  author  discusses  the  literature  relating 
to  the  occurrence  of  this  parasite  in  a  cat.  A  number  of  doubtful  cases  have  been 
reported,  but  the  author  believes  that  his  observations  demonstrate  clearly  that  the 
species  in  question  may  occur  in  the  cat.  The  economic  bearing  of  this  question  is 
not  discussed. 

Death,  of  domesticated  animals  attributed  to  bacterial  cultures  used  for 
killing-  mice  {Izv.  Min.  Zem.,  1  {1902),  Xo.  14,  2>P-  296-298). — A  number  of  cases  of 
death  among  animals  were  reported  as  possibly  due  to  bacterial  cultures  which  had 
been  distrilnited  in  the  fields  for  the  destruction  of  small  rodents,  especially  mice. 
An  investigation  of  the  matter  was  made  and  from  961  replies  to  a  circular  letter  it 
appears  that  there  is  no  good  evidence  for  supposing  that  Ijacterial  cultures  caused 
the  death  of  domesticated  animals.  Epizootics  were  rej^orted  among  cats,  but  the 
same  disease  occurred  in  places  where  no  bacterial  cultures  had  l^een  distributed. — 

p.   FIREMAN. 

Fowl  plague,  E.  Cextaxxi  {Centhl.  Bakt.  ii.  Par.,  l.Aht.,  31  {1902),  Xo.  4,  Orig., 
pp.  14,5-152;  Xo.  5,  Orig.,  2)p.  182-201,  Jigs.  2). — A  general  historical  account  is  given 
of  the  discovery  and  of  outbreaks  of  this  disease  in  various  parts  of  Europe.  The 
name  fowl  plague  is  given  to  distingush  it  from  fowl  cholera,  since  investigations 
which  the  author  has  made  indicate  that  the  2  diseases  are  distinct.  The  clinical 
symptoms  are  often  not  well  marked,  for  the  reason  that  the  disease  proves  fatal 
in  so  short  a  period  that  the  symptoms  are  not  observed.  Affected  fowls  refuse  to 
take  food  and  are  rapidly  overcome  by  extreme  weakness  and  a  tendency  to  sleep. 
The  comb  frequently  assumes  a  violet  color.  In  fowls  dead  of  this  disease  the 
color  of  the  skin  is  sometimes  light  and  nearly  normal,  but  often  dark  red  and 
spotted.  The  meat  possesses  a  dark  color,  but  otherwise  shows  no  abnormal  condi- 
tions. Tl;2  liver,  spleen,  and  kidneys  are  enlarged,  of  a  yellowish  color,  and  more 
friable  than  in  a  normal  condition.  The  pericardium  is  thickened  and  one  of  the 
most  constant  symjatoms  of  the  disease  is  a  more  or  less  marked  pleuritis.  The 
blood  of  affected  fowls  is  exceedingly  virulent;  experiments  showed  that  fatal  infec- 
tion might  be  i)roduced  by  pricking  the  skin  of  healthy  fowls  with  a  needle  which 
had  been  dipped  in  virulent  blood..  The  disease  ordinarily  runs  a  fatal  course  in 
about  3  days.  Experiments  were  made  to  determine  the  extent  to  which  the  virus 
would  pass  through  various  kinds  of  filters.  In  these  experiments  the  Berkefeld  and 
Chamberland  filters  were  used.  It  was  found  that  the  virus  readily  passed  through 
either  of  these  filters  and  that  the  filtrate  was  virulent  in  minute  doses.  Detailed 
notes  are  given  on  the  behavior  of  the  organism  on  various  culture  media.  It  was 
found  that  the  eggs  from  affected  hens  showed  characteristic  modifications.  The 
albumen  was  more  fluid,  and  the  yolk  more  friable,  pale,  and  permeated  with  white 
streaks.  Such  eggs  were  either  absolutely  infertile  or  produced  embryos  which  died 
before  the  end  of  the  incubation  period.  In  some  cases  sickly  chickens  were  hatched 
from  them.  Experiments  indicated  that  the  feces  were  infectious  in  chronic  cases, 
but  probably  not,  or  only  slightly  infectious,  in  acute  cases.  It  was  found  that  the 
disease  did  not  spread  rapidly  from  one  flock  of  fowls  to  another,  except  where 
healthy  birds  came  in   actual  contact  with  affected  ones.     The  resistance  of  the 
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organism  to  various  physical  and  chemical  disinfectants  is  not  very  striking.  Ordi- 
nary chemical  substances  in  tlie  usual  proportions  and  heat  above  60°  C.  are  suffi- 
cient to  destroy  the  organism.  The  author  presents  a  detailed  comparison  between 
the  characteristics  of  the  organism  of  fowl  plague  and  those  of  pneumonia  of  cattle, 
South  American  horse  disease,  foot-and-mouth  disease,  diarrhea  of  young  calves,  etc. 
The  dog  and  fox  proved  in  experiments  to  be  refractory  to  the  disease.  Inoculation 
experiments  with  rabbits  were  made  with  doubtful  results.  Pigeons  appear  not  to 
be  subject  to  natural  infection  and  the  virus  was  eaten  by  these  birds  without 
l)ecoming  infected.  In  a  number  of  cases  hypodermic  injection  of  the  virus  of  the 
disease  in  pigeons  failed  to  produce  any  pathological  symptoms.  In  a  few  young 
pigeons,  however,  a  peculiar  set  of  symptoms  was  produced,  of  which  the  most 
characteristic  was  the  loss  of  etiuilil)rating  power  and  a  tendency  to  fly  or  walk  in 
circles,  with  evidences  of  dizziness. 

Combating  fowl  cholera,  Buhl  {Berlin.  Thierarztl.  Wchnschr.,  1903,  Xu.  13,  jjp. 
193-197). — This  article  contains  a  general  account  of  the  nature  and  symptoms  of 
fowl  cholera,  with  special  reference  to  the  various  means  by  which  it  may  be  dis- 
seminated. Attention  is  called  to  the  statutory  laws  on  this  subject,  according  to 
which  punishment  is  provided  for  carelessly  or  intentionally  having  any  traffic  in 
or  moving  about  from  jjlace  to  place  fowls  which  are  affected  with  this  disease.  A 
bibliography  of  the  subject  is  appended  to  the  article. 

Psittacosis,  G.  A.jello  and  C.  Parascandolo  {Arch.  Parasit.,5  {1902),  No.  5',  pp. 
294-39.')) . — The  authors  present  an  elaborate  discussion  of  the  symptoms  and  etiology 
of  this  disease,  together  with  the  appearance  and  behavior  of  the  pathogenic  organism 
and  of  the  toxin  obtained  from  pure  cultures.  The  literature  of  the  subject  is  dis- 
cussed in  connection  with  an  extensive  bibliography.  The  authors  conclude  from 
their  experiments  that  the  bacillus  of  psittacosis  is  specifically  distinct  and  possesses 
specific  morphological,  physiological  and  biochemic  properties.  Filtered  cultures 
are  toxic  for  the  ordinary  experimental  animals  and  the  bacilli  jiroduce  relatively 
slight  lesions  in  rabbits  and  guinea  pigs.  By  means  of  bacterial  cultures  it  is 
possible  to  immunize  rabbits  and  dogs,  and  the  serum  of  these  animals  is  endowed 
with  a  preventive  and  curative  jiower  against  the  disease. 

The  bacterial  flora  of  the  feces  of  fowls,  tog-ether  with  notes  on  a  new  fowl 
plague,  E.  JoEST  {Berlin.  Thieriirztl.  Wchmchr.,  190.2,  Xo.  16,  pp.  241-~43) . — Notes 
are  given  on  numerous  bacterial  organisms  which  were  found  in  the  various  parts 
of  the  alimentary  tract  and  in  the  feces  of  fowls.  An  organism  was  isolated  from  a 
fowl  suffering  with  a  new  form  of  infectious  disease,  and  this  organism  is  believed 
to  be  specifically  different  from  all  known  bacteria.  Notes  are  given  on  the  staining 
affinities  and  the  behavior  of  the  organism  in  various  nutrient  media.  The  name 
adopted  by  the  author  for  this  organism  is  Bacterium  infe^ftinale  gaUinarum.  The 
organism  is  non-motile  and -apparently  does  not  form  spores. 

The  significance  of  the  recent  American  cases  of  hookw^orm  disease  (unci- 
nariasis or  anchylostomaisis)  in  man,  C.  W.  Stiles  (f.  >S.  iJept.  Agr.,  Bureau 
of  Animal  Industry  Rpt.  1901,  jyp.  183-219,  figs.  84)- — Notes  are  given  on  the  occur- 
rence of  hookworm  disease  in  this  country,  due  to  infestation  by  Uncinaria  duodenalis. 
A  detailed  description  is  presented  of  this  species,  together  with  a  brief  account  of 
related  species  which  have  been  found  in  other  domestic  animals  in  this  and  other 
countries.  The  life  history  of  the  hookworm  is  given,  together  with  an  account  of 
the  source  of  infection,  symptoms  of  the  disease  in  man,  its  clinical  diagnosis,  treat- 
ment, and  prevention.  Alsstracts  are  given  of  the  various  cases  which  have  been 
rejiorted  in  the  United  States  and  a  bililiography  of  the  subject  is  appended  to  the 
article. 

The  burning  of  dead  animals,  R.  H.  jNIcDowell  {Xerada  *SV«.  Bui.  53,  pp.  12). — 
Brief  notes  are  given  on  the  use  of  unslaked  lime,  which  may  be  sprinkled  upon 
diseased  fowls  in  connection  with  l»urviug  them  in  the  ground.     Attention  is  called 
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to  the  desirability  of  making  a  safe  disposal  of  the  bodies  of  dead  animals,  especially 
those  which  die  of  infectious  diseases.  For  this  purpose  it  is  considered  that  under 
farm  conditions  the  safest  method  is  to  burn  the  bodies  by  means  of  direct  fire  pro- 
duced by  kerosene  oil,  wood,  and  other  materials.  The  destruction  of  2  animal 
bodies  in  this  way  cost  $1.56  and  $5.87,  respectively.  Notes  are  also  given  on  the 
methods  of  disinfecting  stalls  and  premises  after  outbreaks  of  infectious  diseases. 

Federal  inspection  of  foreign  and  interstate  shipments  of  live  stock,  D.  E. 
Salmon  (  U.  >S.  Dept.  Agr.,  Bureau  of  Animal  Industry  lipt.  1901,  pp.  237-^249).— Xiien- 
tion  is  called  to  the  great  development  of  the  animal  industry  in  this  country  and 
statistics  are  presented  showing  the  number  of  cattle  received  at  the  stockyards  and 
the  numVjers  and  value  of  animals  exported  to  foreign  countries.  The  author  presents 
a  number  of  forcible  arguments  to  show  the  importance  of  maintaining  federal 
quarantine  and  inspection  in  order  to  prevent  the  importation  of  other  dangerous 
plagues  into  this  country.  The  author  calls  attention  to  the  service  of  the  Bureau  of 
Animal  Industry  in  preventing  the  undue  spread  of  tuberculosis,  sheep  scab,  and 
other  diseases. 

Food  products  from  diseased  animals,  D.  E.  Salmon  (  U.  S.  Dept.  Agr.,  Bureau 
of  Aninictl  ImJn.^tnj  I'jif.  1901,  pp.  250-256). — Attention  is  called  to  the  desirability  of 
more  extensive  investigations  regarding  the  effects  upon  man  of  eating  meat  of  ani- 
mals suffering  with  various  diseases.  The  practices  of  federal  meat  inspection  in  this 
connection  are  l)riefly  outlined.  Animals  suffering  from  wound  septicemia  or  infested 
with  bladder  worms  or  trichina  are  condemned.  In  the  case  of  tuberculosis,  the 
carcass  is  condemned  not  only  when  emaciation  is  present  but  when  lesions  in  the 
internal  organs  are  so  extensive  as  to  indicate  a  serious  stage  of  the  disease.  Brief 
notes  are  also  given  on  the  inspection  of  milk  for  the  presence  of  tubercle  bacilli. 

Contagious  diseases  of  animals  in  foreig-n  countries  (  U.  S.  Dept.  Agr.,  Bureau 
of  Animal  In(hi.<<tr)j  Rpt.  1901,  pp.  590-599).— Briei  statistical  notes  on  contagious  dis- 
eases of  animals  in  Great  Britain,  Russia,  France,  Germany,  Hungary,  Italy,  Switzer- 
land, Austria,  Netherlands,  Belgium,  Denmark,  Norway,  and  Sweden. 

Report  of  the  veterinarian,  A.  T.  Peters  {Nebraska  State  Bd.  Agr.  Bpt.  1901, 
pp.  151-190,  figs.  15) . — In  this  report  notes  are  given  on  sorghum  poisoning  of  cattle, 
sore  mouth  of  cattle,  kidney  diseases  in  horses,  paralysis  of  the  hind  limbs  of  hogs, 
mange  in  cattle  and  horses,  lice  on  hogs,  and  a  paper  on  tuberculosis  in  swine,  by 
S.  Stewart. 

Reports  of  inspectors  of  stock,  H.  R.  Mackenzie,  W.  J.  Cother,  and  J.  E. 
Batchelok  {Jnur.  Ihpt.  Agr.  Victoria,  1  {1902),  Xo.  3,  pp.  338-344)  ■—'Briei  notes  are 
given  on  the  occurrence  and  prevalence  of  various  diseases  in  different  parts  of  Vic- 
toria. It  is  stated  that  tuberculosis  is  stationary,  or  at  least  not  on  the  increase. 
The  heaviest  losses  are  reported  hxnn  1)lackleg  in  young  cattle.  A  verminous  lung 
disease  caused  by  some  species  of  threadworm  is  reported  as  having  prevailed  to  a 
serious  extent.  In  certain  parts  of  the  country  pleuro-pneumonia  occurred  in  out- 
breaks of  considerable  extent.  The  "yambuk"  disease  is  also  reported  as  having 
caused  the  death  of  large  numbers  of  cattle. 

Statistics  concerning  the  number  of  animals  slaughtered  and  the  number 
found  diseased  in  the  Prussian  abattoirs  during  the  year  1900  {Berlin. 
Tkieriirztl.  Wchnschr.  Xos.  17,  pp.  253-259;  18,  pp.  265,  266). — These  extensive 
statistics  are  compiled  in  a  manner  so  as  to  show  the  number  of  animals  killed  and 
the  number  affected  Avith  the  more  important  diseases,  including  tuberculosis  of  cat- 
tle and  hogs,  beef  measles,  pork  measles,  and  trichina. 

Text-book  of  veterinary  medicine,  IV,  J.  Law  {Ithaca,  X.  Y.:  Author,  1902, 
pp.  675). — This  volume  of  the  author's  text-book  on  veterinary  medicine  is  occupied 
with  an  account  of  infectious  diseases.  Each  disease  is  discussed  in  a  thorough  man- 
ner and  the  most  recent  work  on  the  subject  is  adequately  considered  in  connection 
with  all  discussions.     The  most  important  diseases  considered  in  this  volume  are 
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pyemia,  septicemia,  malignant  edema,  swine  erysipelas,  hog  cholera,  swine  plague, 
hemorrhagic  septicemia,  strangles,  pneumonia  in  horses,  influenza,  petechial  fever, 
fowl  cholera,  distemper  in  dogs  and  cats,  blackleg,  antlu-ax,  glanders,  rabies,  tetanus, 
foot-and-mouth  disease,  milk  sickness,  variola,  contagious  abortion,  tuberculcsis, 
South  African  horse  sickness,  dourine,  surra,  nagana,  Texas  fever,  ictero-hematuria 
in  sheep,  pleuro-pneumouia,  and  cattle  plague. 

The  veterinary  adviser:  On  the  symptoms  and  treatment  of  the  diseases 
of  domestic  animals,  B.  Schmidt  {Piqua,  Ohio:  MageeBros.,  1902, pj).  148). — In  this 
volume  the  autiior  presents  formulas  as  remedies  for  the  various  diseases  of  domestic 
animals,  especially  the  horse.  The  diseases  are  classified  according  to  the  organs 
affected.  A  brief  list  of  diseases  is  also  appended  to  the  volume,  with  recommenda- 
tion of  a  prescription  for  each  disease. 

TECHNOLOGY. 

Manufacture  of  table  sirups  from  sugar  cane,  H.  W.  Wiley  (  [;  ;S'.  I)ept.  Agr., 
But-ena  of  (lieinistnj  Bnl.  70,  2U>-  32,  pix.  10,  figs.  2). — An  account  of  this  industry  in 
the  South  is  based  ujion  personal  inspection  by  the  author  in  Georgia.  Notes  are 
given  on  a  large  number  of  soil  samjiles  together  with  chemical  and  mechanical 
analyses.  The  soils  represented  were  almost  pure  sand  and  showed  a  deficiency  in 
potash  soluble  in  hot  hydrochloric  acid,  and  to  a  less  extent  a  deficiency  in  phos- 
phoric acid.  Analyses  of  numerous  samples  of  sugar  cane  are  also  reported,  which 
show  a  high  average  percentage  of  sucrose  and  usually  a  low  quantity  of  reducing 
sugar.  Although  there  are  a  large  number  of  samples  of  fine  quality,  the  average 
coefficient  of  purity  does  not  quite  reach  the  desired  standard  of  80.  Some  of  the 
problems  needing  further  study  are  the  character  and  adulteration  of  the  sirups  now 
on  the  market,  the  use  of  fertilizers  in  the  culture  of  sugar  cane,  the  improvement  of 
milling  processes,  the  methods  of  clarifying  and  purifying  the  juice  previous  to  its 
evaporation,  and  the  production  of  a  sirup  of  uniform  character  and  its  handling  to 
prevent  fermentation.  The  arrangement  of  a  sirup  factory  with  modern  appliances 
is  outlined. 

The  manufacture  and  preservation  of  unfermented  grape  must,  G.  C.  Hus- 
MAxx  (  T\  S.  Dept.  Agr.,  Bureau  of  Plant  Industry  Bui.  24,  jyp.  19,  jA.  l,figs.  4). — This 
bulletin,  after  referring  to  the  ancient  use  of  unfermented  wine,  briefly  discusses  the 
composition  of  the  grape  and  the  causes  and  prevention  of  fermentation,  and 
describes  the  methods  of  making  unfermented  grape  must  followed  in  California 
(E.  S.  R.,  12,  p.  794)  and  in  the  Eastern  States;  outlines  a  simple  method  of  manu- 
facture for  home  use;  and  explains  the  various  uses  of  the  product,  with  recipes, 
analyses  of  the  must,  and  prices  and  statistics. 

Report  on  -wine  making  experiments  at  the  Gard  oenologic  station  in  1901, 
E.  KisER  and  G.  Barba  {Bid.  M'm.  Agr.  [Fra/(rr],  21  {1902),  Xo.  2,  pp.  30.5-321).— 

Changes  in  the  chemical  composition  of  bilberry  wine  after  three  and  one- 
half  years,  R.  Otto  {Proshmer  Ohthau-Zig.,  7  {1902),  No.  7,  pp.  98-100) .—Analy- 
ses are  given  showing  the  composition  of  wine  fermented  with  pure  yeast  cultures, 
with  and  without  additions  of  different  nitrogenous  combinations,  like  crystallized 
asparagin,  ammonia,  ammonium  chlorid,  etc.  The  wine  was  analyzed  when  first 
made,  and  again  3j  years  later. 

A  contribution  to  a  knowledge  of  the  chemistry  of  cider,  A.  H.  Allen 
{Analyst,  27  {1902),  No.  315,  pp.  183-190). — This  paper  includes  original  analyses  of 
apples,  apple  pulp,  typical  English  ciders,  and  perry. 

Experiments  on  cider  making,  report  for  1901,  F.  J.  Lloyd  {.Tour.  Bath  and 
West  and  South.  Counties  Soc.,  4-  ser.,  12  {1901-2),  jrp.  131-149). 

The  society's  1901  exhibition  of  cider,  F.  G.  Farwell  {Jovr.  Bath  atud  West 
and  South.  Counties  Soc.,  4.  ser.,  12  {1901-2),  pp.  l'>0-167). 
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Observations  on  the  production  of  vinegar  in  cellars,  W.  B.  Alwood  and  R. 
J.  Davidson  (  Virginia  Sta.  Bui.  127,  pp.  61-71). — A  further  preliminary  study  is 
given  on  the  ijroduction  of  vinegar  under  ordinary  farm  conditions  (E.  S.  R.,  9,  p. 
1094).  Casks  holding  50  gal.  each  were  filled  with  fresh  cider  on  different  dates  and 
stored  in  an  ordinary  underground  cellar  having  a  temperature  ranging  from  50  to 
60°  F.  A  record  is  given  of  the  chemical  changes  that  took  place  in  the  conversion 
of  the  sugar  to  alcohol  and  the  alcohol  to  acetic  acid.  The  cider  thus  stored  reached 
its  maximum  alcohol  content  in  from  23  to  44  days  after  placing  in  the  cellar.  It 
required  from  350  to  418  days'  storage  before  the  acetic  acid  content  had  reached  3 J 
per  cent.  Vinegar  analyzing  less  than  3t  per  cent  is  stated  to  be  too  weak  to  put  on 
the  market.  Very  good  vinegar  was  produced  in  every  instance,  but  the  system  is 
not  recommended  when  vinegar  is  made  in  sufficient  quantity  to  warrant  a  generator. 

Parallel  with  this  experiment,  3  series  of  flasks  were  filled  Avith  200  cc.  each  of 
sterilized  cider  and  kept  in  a  culture  oven  ranging  from  80  to  82°  F.  for  periods  vary- 
ing from  2  to  12  days.  One  series  of  flasks  was  sown  with  a  drop  of  strong  yeast 
culture.  Another  series  was  seeded  with  the  yeast  and  in  addition  with  a  drop  of 
vinegar  ferment  {Bacterium  aceta).  The  tabular  record  of  analyses  given  shows  that 
no  acetic  acid  was  formed  in  the  flasks  during  alcoholic  fermentation.  In  one  series 
the  vinegar  ferment  was  added  at  the  end  of  16  days,  at  which  time  alcoholic  fer- 
mentation had  apparently  subsided.  The  formation  of  the  acetic  acid  in  these  flasks 
did  not  take  place  in  a  regular  increasing  ratio  in  accordance  with  the  time  elapsing 
after  adding  the  ferment.  This  was  owing,  it  is  thought,  to  the  absence  of  sufficient 
oxygen  in  the  flasks. 

New  process  in  olive-oil  making-  ( California  Fruit  Grower,  21  {1902),  No  761,  p. 
IS).— It  is  stated  that  by  the  use  of  centrifugal  force  from  machines  similar  to  the 
modern  sugar  house  centrifugal  machine,  10  per  cent  more  olive  oil  has  been  ob- 
tained. 

Tanning  materials,  G.  E.  Colby  ( California  Sta.  Rpt.  1S99-1901,  pt.  2,  pp.  255- 
259). — ^Analysis  are  reported  of  25  samples  of  canaigre  roots  and  chips,  15  of  wattle 
barks,  3  of  oak  tan  barks,  1  of  Chinese  gall  nuts  produced  liy  Ap>]iis  eJiinensis  in 
leaves  of  Rims  .<<emialatii,  and  2  of  commercial  tannin. 

The  average  results  of  the  analyses  of  canaigre  show  a  tannin  content  of  30.6  per 
cent.  Experiments  conducted  to  determine  the  production  of  tannin  in  plants 
grown  from  different  sections  of  canaigre  root  showed  that  the  greatest  increase  in 
tannin  yield  is  obtained  by  planting  the  upper  section  of  the  root.  In  these  tests 
Avhen  the  whole  root  was  used  the  t:innin  in  the  new  growth  was  8,680  times  that 
found  in  the  seed  root,  and  when  the  top  section  alone  was  used  the  tannin  of  the 
new  growth  was  29,305  times  that  of  the  original  section. 

The  results  of  analyses  of  the  wattle  barks  produced  at  the  Santa  ^Monica  Station 
have  already  been  noted  (E.  S.  R.,  12,  p.  995).  Analyses  of  the  bark  from  black 
wattle  trees  grown  at  Berkeley  showed  41.40  and  50.05  per  cent  tannin  in  the  air- 
dried  substance.  The  bark  from  the  main  trees,  branches,  and  large  roots  of  the 
silver  wattle  showed,  respectively,  35.53,  31.87,  and  34.48  per  cent  of  tannin.  The 
bark  from  golden  wattle  trees  showed  41.60  per  cent  tannin. 

Textile  fibers  of  commerce,  W.  I.  Hannan  {London:  Charles  Griffin  A  Co.,  1902, 
pp.  236,  ill.). — A  handbook  on  the  occurrence,  distribution,  preparation,  and  uses  of 
the  animal,  vegetable,  and  mineral  fibers  used  in  cotton,  woolen,  paper,  silk,  brush, 
and  hat  manufactures. 

Chemical  technology  of  textile  fibers — their  origin,  structure,  prepara- 
tion, -washing,  bleaching,  dyeing,  printing,  and  dressing,  G.  vox  GEORCi- 
lEvics,  trans,  by  C.  Saltek  {London:  Scoff,  Greemoood  &  Co.,  1902,  pp.  306,  figs.  47). 

The  art  of  paper  making,  A.  Watt  {London:  Crosby  Lockvood  &  Son,  1901,  2. 
ed.,  pp.  XII  -^  260,  figs.  SO). — This  contains  chapters  on  cellulose;  materials  used  in 
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paper  making;  treatment  of  ra.irs;  treatment  of  esj^arto;  treatment  of  wood;  treat- 
ment of  various  fibers;  bleaeliing;  beating  or  refining:  loading,  sizing,  coloring; 
making  paper  by  hand;  making  jiaper  by  machinery;  calendering,  cutting,  and  fin- 
ishing; colored  papers;  miscellaneous  papers;  machinery  used  in  paper  making; 
recovery  of  soda  from  spent  li(iuors;  determining  the  real  value  or  percentage  of 
commercial  sodas,  chlorid  of  lime,  etc.;  useful  notes  and  tallies;  and  a  list  of  papers 
on  paper  making. 

A  new  paper  stock  (  Trinl'Suinn,  4S  {190o),  No.  10,  p.  67  ).— The  .successful  use  at 
Niagara  Falls  of  cotton  hulls  as  stock  for  onlinary  "writing"  and  "news"  grades  of 
paper  is  noted. 

AGRICULTURAL  ENGINEERING. 

Report  of  irrigation  investigations  for  1901,  E.  Mead  et  al.  (  f".  S.  Bept. 
Agr.,  Office  of  Experiment  .Stations  Bid.  119,  pp.  401,  pis.  64,  figs.  12). — This  is  the' 
third  annual  report  on  irrigation  investigations  (E.  S.  R.,  13,  y>-  999),  and  includes  a 
summary  of  results  by  R.  P.  Teele,  and  reports  by  special  agents  and  observers  as 
follows:  Irrigation  in  New  ]Mexico,  by  W.  M.  Reed;  Irrigation  Investigations  in  the 
Salt  River, A'alley  for  1901,  by  W.  H.  Code;  Irrigation  at  the  Arizona  Experiment 
Station  Farm,  by  A.  J.  McClatchie;  Studies  of  the  Subterranean  Water  Supply  of  the 
San  Bernardino  \'alley  and  Its  Utilization,  by  E.  W.  Hilgard;  Duty  of  Water  under 
Gage  Canal,  Riverside,  Cal.,  1901,  by  W.  Irving;  Duty  of  Water  in  Tule  River  Basin, . 
California,  by  A.  E.  Chandler;  The  Use  of  Water  in  Irrigation  in  Washington  for 
the  Season  of  1901,  by  O.  L.  Waller;  The  Distribution  of  Water  from  Canals  in 
Idaho,  by  D.  W.  Ross;  Irrigation  Investigations  in  [Montana,  1901,  by  S.  Fortier; 
Irrigation  in  Bear  River  Valley,  Utah,  1901,  liy  A.  P.  Stover;  Irrigation  in  the  Grand 
Valley,  Colorado,  1901,  by  A.  P.  Stover;  Irrigation  in  the  Arkansas  Valley,  Colorado, 
by  A.  P.  Stover;  Irrigation  under  the  Great  Eastern  Canal,  Platte  County,  Nebr.,  in 
1901,  by  0.  V.  P.  Stout;  Irrigation  Experiments  at  the  Missouri  Experiment  Station, 
by  H.  J.  Waters;  Irrigation  Experiments  in  Wisconsin,  by  F.  H.  King;  Irrigation 
in  New  Jersey,  by  E.  B.  Voorhees;  Second  Progress  Repoi't  on  Silt  Measurements, 
by  J.  C.  Nagle. 

The  investigations  reported  deal  mainly  with  the  duty  of  water  in  irrigation  and 
the  methods  and  measures  for  securing  the  largest  and  Ijest  use  of  the  water  supply, 
but  take  up  incidentally  many  other  related  questions.  "In  the  measurements  so 
far  made  no  attempt  has  been  made  to  control  the  quantity  of  water  used.  The 
attempt  has  been  to  find  out  how  much  water  is  used  under  present  practice.  .  .  . 
It  is  the  intention  to  make  the  investigations  of  the  future  deal  more  and  more  with 
what  can  be  done  by  better  methods  and  more  economical  use  of  water." 

The  results  reported  show  a  wide  difference  between  the  amount  of  water  entering 
the  main  canals  and  that  actually  received  by  the  land.  Thus,  averaging  all  the 
measurements  of  water  received  by  the  main  canals,  it  appears  that  the  following 
quantities  of  water  were  used  per  acre:  In  1899,  4.42  acre-feet;  1900,  4.08  acre-feet; 
1901,  4.90  acre-feet;  average,  4.45  acre-feet.  The  quantity  used,  as  measured  at  the 
heads  of  the  laterals  and  on  the  farms,  is  shown  to  be  in  the  cases  recorded  from  30 
to  40  per  cent  less,  which  represents  the  loss  "between  the  heads  of  canals  and  the 
place  of  use,  on  the  assumption  that  the  measurements  are  representative."  The 
average  loss  of  water  from  canals  was,  according  to  the  1901  measurements,  1.4.5  per 
cent  per  mile,  as  against  2.47  per  cent  the  previous  year.  The  percentage  loss  is 
shown  to  decrease  as  the  size  of  the  canal  increases.  Thus  the  loss  from  canals  car- 
rying 100  cu.  ft.  per  second  or  more  was  0.98  per  cent  jier  mile,  50  to  100  cu.  ft.  per 
second  2.67  per  cent,  20  to  50  cu.  ft.  5.22  per  cent,  less  than  25  cu.  ft.  7.48  per  cent. 

The  data  for  duty  of  water  with  different  crops  show,  as  would  be  expected,  wide 
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variations.     Averages  of  the  observed  duty  for  a  few  crops,  with  the  period  during 
which  they  require  water,  are  given  in  the  following  table: 

Water  rerjuired  by  different  crops,  and  the  irrigating  season  for  each. 


!    Depth  of 
'^  ^"P-  :  irrigation. 


Feet. 

Potatoes '■  3. 94 

Alfalfa I  3-39 

Orchard 2.  /6 

Wheat 2. 68 

Sugar  beets I  2. 15 

Oats 1'3 

Barlev 1-^9 

Corn 1-^0 


Irrigating  season. 


May  17  to  Sept.  lr>. 
Apr.  1  to  Sept.  22. 
Apr.  15  to  Sept.  2. 
Apr.  1  to  'ulv  26. 
Julv  13  to  Aug.  17. 
May  22  to  Aug.  20. 
Jmie  12  to  Aug.  1. 
July  24  to  July  29. 


''The  average  depth  given  for  wheat  is  undoubtedly  too  large,  on  account  of  the 
excessive  quantities  used  in  Nevada.  The  season  for  sugar  beets,  as  given  in  the 
table,  refers  to  iNIontana  alone,  and  is  too  short  for  States  farther  south.  It  should  be 
extended  at  least  to  September  1.  Making  these  allowances,  the  table  shows  that  in 
general  the  crops  requiring  the  most  water  have  the  longest  seasons.  The  statements 
made  in  this  table  are  of  value  as  showing  what  crops  can  be  raised  with  a  given 
water  supply.  The  grain  crops  require  the  least  water,  and  require  it  at  a  season  of 
the  year  when  the  streams  supply  the  most.  Orchards,  potatoes,  alfalfa,  and  sugar 
beets  require  water  during  the  season  when  the  flow  of  streams  is  at  a  minimum,  and 
hence  only  small  areas  of  these  crops  can  be  raised  without  storing  water.  On  the 
other  hand,  these  crops  give  much  larger  returns  than  the  grain  crops." 

The  report  contains  summaries  of  the  progress  made  in  experiments  with  irrigation 
in  the  humid  region — XeV^raska,  Missouri,  Wisconsin,  Xew  Jersey — and  of  observa- 
tions on  pumping  water  for  irrigation,  which  are  of  special  interest. 

"The  measurements  of  the  quantities  of  water  used  and  lost,  and  the  savings  made 
by  the  adoption  of  regulations  under  which  farmers  pay  for  the  quantity  of  water  they 
receive,  give  reason  to  believe  that  the  present  canals  and  the  existing  water  su2:)j)ly 
can  be  made  to  serve  at  least  double  the  area  now  farmed,  with  a  po.'sibility  of  still 
further  economies  and  a  further  development." 

What  the  Department  of  Agriculture  is  doing-for  irrigation,  E.  ^Ie.xd  (  F.  S. 
Dept.  ^Igr.,  Olfice  of  E.rjieriinent  Stations  Circ.  4S,  ]>]>.  4)- — A  brief  outline. 

Watsr  supply  and  irrigation  in  Nevada,  L.  IL  T.wlor  {Xevada  Sta.  Bid.  52, 
fp.  64,  pis.  12,  maps  3). — This  bulletin  discusses  the  general  topographic  features  of 
Nevada,  precipitation — rain  and  snow — run  off,  evaporation,  character  of  streams, 
subsurface  waters,  seepage  waters,  and  water  storage,  with  a  detailed  account  of  the 
investigations  of  the  U.  S.  Geological  Survey  on  the  water  supplies  of  the  Truckee, 
Carson,  Walker,  and  Humboldt  rivers  and  other  streams.  The  extent,  methods,  and 
possibilities  of  irrigation  in  the  State  are  also  briefly  discussed. 

"At  the  present  time  probably  not  less  than  325,000  acres  of  land  from  which 
crops  are  harvested  are  under  water,  and  nearly  if  not  quite  as  much  more  are  irri- 
gated for  jiasturage  purposes.  While  it  is  not  possible  to  state  just  where  these  lands 
are,  it  is  safe  to  say  that  fully  half  are  on  the  Humboldt  Eiver  and  its  tributaries, 
about  one-fourth  on  the  Truckee,  Carson,  and  Walker  rivers,  and  the  remainder 
scattered  over  the  State,  generally  in  small  tracts  and  in  isolated  localities.  Of  the 
cropped  area  it  is  estimated  that  fully  one-half  is  devoted  to  the  production  of  native 
grasses  for  hay,  while  perhaps  over  half  of  the  remainder  is  in  alfalfa  and  other 
forage  crops,  and  the  1  alance,  or  about  80,000  acres,  is  employed  for  the  production 
of  cereals  and  general  farm  produce.  .  .  . 

"In  general  the  methods  of  applying  water  to  the  growing  crops  are  the  most 
crude.  .  .  .  All  over  the  State  there  is  a  general  lack  of  system,  not  only  in  the 
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practicable  application  of  the  water  to  the  soil,  but  in  the  administration  where  com- 
munity interests  exist.  There  is  no  attempt  on  the  part  of  the  State  to  exercise 
supervision  or  control  of  its  appropriation  and  use,  and  the  inevitable  result  of  such 
neglect,  wastefulness,  confusion,  undefinetl  rights,  and,  in  times  of  scarcity,  litigation, 
are  everywhere  apparent.   .   .   . 

"The  probabilities  are  that  the  average  duty  of  water  the  State  over  at  the  present 
time  is  somewhere  from  60  to  100  acres  per  second-foot.  .  .  .  There  is  no  reason, 
beside  absolute  wastefulness  in  methods  of  conveying  and  applying  water,  why  the 
average  duty  should  not  be  at  least  150  acres  per  second-foot  for  the  entire  State  of 
Nevada." 

It  is  estimated  that  with  improved  methods  the  irrigated  area  might  be  increased 
to  1,000,000  acres,  but  this  would  make  the  need  of  storage  more  imperative.  The 
author  concludes  from  his  investigations  that  it  is  feasible  "  to  construct  in  the  upper 
portion  of  the  Truckee  River  basin  seven  storage  reservoirs,  with  a  gross  capacity  of 
835,168  acre-feet,  from  which  there  can  be  drawn  annually  288,768  acre-feet,"  and 
"that  the  watersheds  tril)utary  to  these  reservoirs  yield  sufficient  water,  even  in 
seasons  of  minimum  precipitation,  to  fill  each  of  them."  He  also  believes  it  feasible 
"to  construct  in  the  basin  of  Carson  River  five  storage  reservoirs,  with  a  total  capac- 
ity of  274,300  acre-feet." 

Water  storage  in  tlie  Truckee  Basin,  California-Nevada,  I..  H.  Taylor 
(  Wall')-  SujipJ[i  nnd  Irri;/.  Papers,  U.  S.  Geol.  Surveij,  Xo.  OS,  pp.  90,  pis.  8,  figs.  20). — 
The  results  of  surveys  and  examinations  are  reported  wliich  show  that  "by  con- 
structing various  dams  and  other  hydraulic  works  a  large  amount  of  water  which  now 
runs  to  waste  can  be  saved  and  conducted  out  upon  vacant  public  land,  furnishing  a 
supply  also  to  some  of  the  lands  now  in  private  ownership."  The  author's  conclu- 
sions regarding  the  storage  possibilities  of  this  basin  are  stated  in  the  abstract  of  the 
bulletin  on  "Water  Supply  and  Irrigation  in  Nevada  given  above. 

Irrigation  systems  of  Texas,  T.  U.  Taylor  (  Water  Supply  and  Irrlg.  Papers, 
U.  S.  (rleol.  Surrey,  No.  71, 2>p- 137,  pis.  9,  figs.  27). — This  is  a  revised  and  enlarged  edi- 
tion of  an  earlier  bulletin  on  this  subject  (E.  S.  R.,  11,  p.  94) .  "In  the  present  report 
Professor  Taylor  has  discussed  the  principal  irrigation  systems  in  general  geographic 
order,  and  has  given  statistics  as  to  the  location,  cost,  and  benefits  of  the  devices  for 
ol)taining  water.  He  has  also  devoted  some  attention  to  the  irrigation  of  rice,  a  busi- 
ness in  which  large  amounts  of  capital  are  being  invested.  There  has  been  appended 
a  brief  statement  of  the  laws  governing  irrigation  in  the  State  of  Texas,  also  some  of 
the  facts  obtained  from  the  recent  census  investigation." 

Irrigation  from  Big  Thompson  River,  J.  E.  Field  (  V.  S.  Dept.  Agr.,  Office  of 
E.rperi iiient  Stations  Bui.  US,  pp.  75,  pis.  6,  fig.  1) . — This  is  a  study  of  the  operation 
of  the  water  laws  of  Colorado  as  illustrated  by  the  irrigation  from  Big  Thompson 
River.  The  author  gives  particular  attention  to  the  so-called  "water-loaning"  law, 
a  recent  enactment  which  has  a  tendency  to  unsettle  existing  rights. 

Geology  and  -water  resources  of  the  Patrick  and  Goshen  Hole  quadrangles 
in  eastern  Wyoming  and  v/estern  Nebraska,  G.  I.  Adams  {Water  Supphj  and 
Irrig.  Papers,  U.  S.  Geol.  Survey,  No.  70,  pj).  50,  pis.  11,  figs.  4)- — This  report  is  largely 
geologic  in  character,  but  "deals  with  some  of  the  problems  of  water  supply  for  this 
area  and  discusses  conditions  which  are  to  be  found  over  a  considerable  part  of  the 
public-land  area,"  including  data  regarding  irrigation;  timber,  grass,  and  agricultural 
products;  settlement  and  occupancy  of  public  lands;  and  an  appendix  giving  the 
desert-lands  and  Carey  acts,  and  an  act  providing  for  the  construction  of  reservoirs 
on  public  lands  for  watering  stock. 

Report  of  the  engineer,  O.  V.  P.  Stoi-t  ( Nebraska  State  Bd.  Agr.  Rpt.  1901,  pp. 
143-150). — The  main  feature  of  this  report  is  a  statement  of  stream  measurements 
made  in  cooperation  with  the  U.  S.  Geological  Survey,  including  tables  showing  the 
ratio  of  maximum  to  minimum  monthly  discharge  (May-September,  1895-1900)  of 
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the  Loup,  North  Platte,  Poudre,  and  Arkansas  rivers;  the  daily  discharge  in  1901  of 
the  Platte  River  at  ^litchell  and  Colnmbus,  the  Loup  at  Columbus,  the  Elkhorn  at 
Norfolk  and  Arlington,  the  Republican  at  Superior;  as  well  as  miscellaneous  stream 
measurements.  ^Measurements  of  the  quantity  of  water  used  in  irrigation  as  already 
reported  in  l)ulletins  of  this  Office  are  referred  to. 

Irrigation  in  the  western  division,  J.  WRiciHT  {Agr.  Gaz.  Xew  SouUi  Wales,  13 
(190.2),  Xo.  11,  pp.  1108-1112). — A  brief  discussion  of  water  supply,  soils,  crops,  water 
requirements  of  crops,  and  methods  of  application  of  water  in  this  district  of  New 
South  Wales. 

Some  features  of  irrigation,  \V.  O.  Webber  {Engineer  Rec,  47  {190S),  Xo.  2,  p. 
57). — This  is  a  discussion,  from  an  engineering  standpoint,  of  the  importance  of  a 
careful  preliminary  consideration  of  rainfall,  run  off,  and  duty  of  water  in  the  con- 
struction of  irrigation  works — reservoirs,  ditches,  head  gates,  and  flumes. 

Waterpowers  of  the  State  of  Maine,  H.  A.  Pressey  {Water  Sujjply  and  Jrrlg. 
Paper.%  U.  S.  Geol.  -Sn/tc//,  Xo.  69,  pp.  134,  pis.  U,  Jigs.  12). 

Water-supply  notes  {Country  Gent.'s  Estate  Book,  1902,  pp.  207-210). — Data  are 
given  in  form  of  tables  and  notes  on  the  purity  of  water,  water  pressure,  measure- 
ment of  the  volume  of  streams,  flow  of  water  from  reservoirs,  hydraulic  rams,  cost  of 
pumping,  volume  and  weight  of  water  per  acre,  power  required  to  raise  water  from 
deep  wells  by  means  of  pumps,  evai)oration  and  seepage  from  reservoirs,  etc. 

The  laws  of  Indiana  for  constructing  ditches  and  levees,  1901  {Indianapolis: 
Indiana  General  Asseiidjhj,  1901,  pp.  107+ XX). — A  compilation  of  laws  relating  to 
drainage  of  lands  and  towns,  including  those  enacted  in  1901. 

Land  drainage  {Country  Gent.'s  Estate  Book,  1902,  pp.  203,  204). — Tabular  data 
are  given  regarding  cost  of  drainage,  weight  of  drainpipes,  number  of  tiles  re(juired 
per  acre,  depth  of  drains,  discharge  of  pipes,  rainfall  removed  by  drainage,  depth  of 
roots  of  farm  crops,  etc. 

The  bacterial  disposal  of  sewage  from  country  houses,  G.  J.  G.  Jensen 
{Country  Gent.'s  Estate  Book,  1902,  pp.  170-182). — A  brief  discussion  of  the  applica- 
bility of  this  method  of  sewage  disposal  to  rural  conditions. 

Sew^age  pollution  in  the  metropolitan  area  near  New^  York  City  and  its 
effect  on  inland  water  resources,  ]M.  O.  Lekjhtox  (  Water  Supply  and  Irrig.  Papers, 
U.  S.  Geol.  Surrey,  Xo.  72,  pp.  75,  ph.  8,tig-'<.  4). 

The  adaptation  of  the  peat-closet  system  to  medium-sized  and  smaller 
towns,  Fraenkel,  Pfeiffer,  and  Witt  {Arb.  Deut.  Landu-.  Gesell  ,  1902,  Xo.  74,  pp- 
76,  Jigs.  23). — The  su])ject  is  discussed  from  the  agricultural,  sanitary,  and  technical 
standpoints.  A  report  by  H.  von  Feilitzen  on  the  use  of  the  method  in  Swedish 
towns  is  given  in  an  appendix. 

Road  conventions  in  the  Southern  States,  and  object-lesson  roads  con- 
structed under  the  supervision  of  the  OflB.ce  of  Public  Road  Inquiries  with 
the  cooperation  of  the  Southern  Railway  (  V.  S.  Dept.  Ayr.,  Public  Road  Lupuries 
Bui.  23,  pp.  89,  pis.  ii).— This  is  an  account  of  an  exijedition  for  promoting  road- 
making  and  for  building  object-lesson  roads  in  the  Southern  section  of  the  United 
States,  starting  at  Alexandria,  Va.,  October  29,  1901,  and  ending  at  Charlottesville, 
Va.,  April  5,  1902.  During  this  time  4,037  miles  were  covered  and  oljjeet-lesson 
roads  were  built  at  18  different  places,  namely,  Winston-Salem,  Asheville,  and 
Raleigh,  N.  C. ;  Greeneville  and  Chattanooga,  Tenn.;  Birmingham,  Mobile,  and 
Montgomery,  Ala.;  Atlanta,  Columbus,  and  Augusta,  Ga. ;  Greenville,  Columbia, 
and  Charleston,  S.  C;  Lynchburg,  Danville,  Richmond,  and  Charlottesville,  Va. 
An  account  of  the  pr(jceedings  and  the  papers  read  at  meetings  held  in  the  interests 
of  good  roads  at  these  places  are  given. 

Wind  power  notes  {Country  Gent.'s  Estate  Book,  1902,  p.  ?i/).— Data  are  given 
regarding  velocity  and  force  of  wind,  capacity  of  windmills,  power  developed  by 
windmills,  pumping  capacity  of  windmills,  etc. 
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Engine  power  notes  {Cotaitri/  Gmt.''s  Estate  Book,  1902,  pp.  -^05,  206).— The  rela- 
tive merits  of  steam,  gas,  hot  air,  and  oil  engines  are  discussed,  and  data  are  given 
regarding  the  comparative  cost  of  motor  power,  horsepower  of  engines,  cost  of  steam 
haulage  and  of  steam  digging. 

Electric  power  on  German  farms  {Farm  Machineru,  25  {1902),  No.  574)- — A 
brief  note  calling  attention  to  the  large  use  of  electric  power  for  agricultural  pur- 
poses— for  driving  thrashing  machinery,  pumps,  hay  presses,  straw  cutters,  etc. 

The  transportation  of  manure  over  uneven  ground,  H.  Dupays  {Jour.  Agr. 
Prat.,  n.  yer.,  5  {1903),  No.  2,  pp.  49-51,  figs.  3).—Xn  arrangement  of  pulleys,  cables^ 
and  cars  for  this  purpose  is  described. 

Tlie  American  plow  and  the  Russian  farmer,  T.  E.  Heenan  ( [7.  *S'.  Comular 
Ept.<.,  :o  {1002),  No.  266,  pp.  J17-o24,  fig--^.  5).— A  brief  description  is  given  of  some 
of  the  principal  kinds  of  plows  in  common  use  in  Russia,  with  suggestions  as  to  how 
American  manufacturers  may  adai)t  their  implements  to  Russian  tastes  and  conditions. 

Development  of  the  disk  plow  {Farm  Machinery,  25  {1902),  No.  574,  figs.  12). — 
The  history  of  the  development  of  the  disk  plow  is  briefly  reviewed  and  the  charac- 
teristic features  of  a  number  of  different  makes  are  described. 

The  Derby  land  digger  {Jour.  Khediv.  Agr.  Soc.  and  School  Agr.,  4  {1902),  No.  6, 
p.  232). — This  steam  cultivator,  recently  put  on  the  market  in  England,  is  briefly 
described  and  its  work  commended. 

The  reaping  machine  {Farm  Machinery,  25  {1902),  No.  571). — A  brief  note  on 
the  reaping  machine  invented  by  John  Common,  <>f  Denwick,  England,  in  1811. 

A  sifting  machine  for  grading  oats  and  freeing  grains  from  ergot,  H.  Wal- 
ter {Fi(hling\^  Landw.  Ztg.,  54  (1902),  No.  24,  pp.  S87-892). 

Comparative  tests  of  seed  cleaning  and  sorting  machines  {Devi.  Landw.  Presse, 
29  {1902),  No.  97,  p.  787). 

Notes  on  the  building  of  stables  and  farmsteads,  E.  S.  Wilson  ( Country  Genfs. 
Estate  Book,  1902,  pp.  193-197,  figs.  5). — Plans  for  stables  and  farmsteads  are  briefly 
discussed. 

The  heating  of  poultry  houses  {Dent.  Landw.  Presse,  30  {1903),  No.  2,  pp.  13, 
14,figx.  7). — Methods  followed  especially  in  the  United  States  are  briefly  described. 

The  utilization  of  waste  products,  T.  Roller  {London:  Scott,  Greenwood  &  Co., 
1902,  pp.  VITJ+279,  figs.  22). — This  is  termed  "a  treatise  on  the  rational  utilization, 
recovery,  and  treatment  of  waste  products  of  all  kinds."  Among  the  waste  products 
which  are  discussed  are  many  which  are  of  agricultural  importance  as  fertilizers, 
feeding  stuffs,  etc. ,  such  as  town  waste,  blood  and  slaughterhouse  refuse,  tannery  and 
leather  wastes,  excrement,  slag,  tish  waste,  brewers'  waste,  molasses,  etc.,  but  their 
utilization  in  agriculture  is  only  briefly  referred  to. 
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Report  of  California  Station,  1899-1901  {Odifornia  Sta.  Ppt.  1899-1901,  pu 
2,  pp.  IV+14O-409). — This  contains  introductory  notes  by  E.  W.  Hilgard  on  instruc- 
tion in  the  college  of  agriculture,  numerous  articles  abstracted  elsewhere,  lists  of 
exchanges  and  station  publications,  and  revised  reprints  of  articles  or  more  detailed 
accounts  of  work  on  water  (E.  S.  R.,  14,  p.  229),  olives  (E.  S.  R.,  14,  p.  441),  and 
feeding  sugar-beet  pulp  (E.  S.  R.,  13,  p.  481). 

Annual  Report  of  Pennsylvania  Station,  1901  {Pennsi/h-ania  Sta.  Rpt.  1901, 
pp.  439). — This  contains  the  organization  list  of  the  station;  a  tinancial  statement  for 
the  fiscal  year  ended  June  30,  1901;  a  rei)ort  of  the  director  reviewing  the  different 
lines  of  station  work,  mentioning  the  needs  of  the  station  and  enumerating  new  lines 
of  work;  and  departmental  reports  containing  articles  noted  elsewhere.  The  follow- 
ing articles  in  essentially  the  same  form  or  abridged  have  been  noted  from  other 
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sources:  The  complete  analysis  of  feeding  materials  (E.  S.  R.,  13,  p.  320),  the  deter- 
mination of  sulphur  and  phosphorus  in  plant  substances  (E.  S.  R.,  14,  p.  417), 
methods  of  dairy  feeding  (E.  S.  R.,  13,  p.  779),  the  effect  of  smoke  and  gas  upon 
veo-etation  (E.  S.  R.,  13,  p.  527),  and  the  agricultural  seed  supply  of  Pennsylvania 
(e!s.  R.,  13,  p.  653). 

Annual  Reports  of  the  Department  of  Agriculture,  1902  (  F.  S.  iJept.  Agr. 
Rpts.  1902,  jq).  CXXIY -t403). — This  includes  the  report  of  the  Secretary  and  the 
chiefs  of  the  different  bureaus  and  divisions  on  the  work  of  the  Department  during 
the  year.  The  report  of  the  Secretary  is  also  published  as  Report  No.  73  of  the 
Department. 

Eighteenth  Annual  Report  of  the  Bureau  of  Animal  Industry,  1901  (  U.  S. 
Dept.  Agr.  Bureau  of  Animal  Industry  Rpt.  1901,  j)p-  706,  pis.  117,  figs.  210).— This 
includes  a  report  of  the  chief  of  the  Bureau  reviewing  the  different  lines  of  work 
during  the  year,  22  articles  noted  elsewhere  in  this  issue,  and  6  articles  already  noted 
from  other  sources  as  follows:  Emergency  report  on  surra  (E.  S.  R.,  14,  p.  192);  fur- 
ther investigations  on  verminous  diseases  of  cattle,  sheep,  and  goats  in  Texas  (E.  S.  R., 
13,  p.  593) ;  statistics  of  oleomargarine,  oleo  oil,  and  filled  cheese,  1900-1901  (E.  S.  R., 
13,  p.  990);  market  classes  of  horses  (E.  S.  R.,  13,  p.  1081);  mohair  and  mohair 
manufactures  (E.  S.  R.,  14,  p.  383) ,  and  the  use  of  eggs  as  a  medium  for  the  cultiva- 
tion of  Bacillus  tuberculosis  ( E.  S.  R. ,  14,  p.  611 ) .  Brief  articles  are  included  on  the  fol- 
lowing subjects:  The  horse  trade  of  the  United  States  with  foreign  countries,  sheep 
feeding  in  Nebraska,  the  sheep-scab  mite  and  low  temperature,  work  of  the  Bureau 
of  Animal  Industry  indorsed,  live  stock  in  Russian  Empire,  imports  of  cattle  and 
sheep  by  Great  Britain,  wool  exports  from  IMontevideo,  Arabian  wool  trade,  egg 
industry  in  Denmark,  eggs  in  Spain,  egg  production,  ijnd  milk  flour  in  Sweden.  Sta- 
tistics are  given  on  the  numl:>er  and  values  of  farm  animals  in  1900,  pork  packing  in 
the  United  States,  and  receipts  and  shipments  of  live  stock  during  1901.  The  rules 
and  regulations  of  the  Bureau  of  Animal  Industry  issued  in  1901  conclude  the 
volume. 

Imports  and  exports  of  animals  and  animal  products,  J.  Roberts  (  U.  S.  Dept. 
Agr.,  Bureau  of  Ani)nal  ludustnj  Epf.  1901,  pp.  611-6.37). — A  statistical  review  for  the 
year  1901. 

Annual  report  of  the  Bureau  of  Industries  for  the  Province  of  Ontario, 
1901  (  Torontn:  Ontario  I>ept.  Agr.,  1902,  ptp.  46). — This  includes  meteorological 
ol)servations,  vroi>  rei)orts,  and  other  statistical  matter. 

Annual  Report  of  the  Department  of  Agriculture  of  the  Northwest  Terri- 
tories, 1901  {I'j't.  Dept.  Agr.  Northwest  Territories,  1901,  pip.  186). — A  general  report 
on  meteorological  and  agricultural  conditions,  live  stock,  colonization,  agricultural 
education,  public  health,  etc.,  in  the  Northwest  Territories. 

Report  on  agriculture,  P.  Gexnadius  {Cyprus  Dept.  Agr.  Up)!.  1901-2,  pp.  19). — 
The  following  subjects  are  treated  in  this  account  of  agriculture  in  Cyprus:  Agricul- 
tural implements  and  machinery,  olive-oil  industry,  nurseries,  silkworm  rearing, 
essential  oils,  diseases  of  plants,  underground  waters,  and  irrigation  with  reservoir 
waters. 

Industrial  progress  in  North  Carolina  [Btd.  North  Carolina  Slate  Bd.  Agr.,  23 
{1902),  No.  7,  p)p.  40). — Gives  lists  of  cotton,  woolen,  and  silk  mills  and  other  indus- 
tries, and  cattle,  horse,  swine,  sheep,  goat,  and  poultry  registers. 

History  of  German  agriculture,  T.  A'OX  der  Goltz  {Geschichte  dcr  deut.^clien 
Landicirtschaft.  Stuttgart  and  Berlin:  J.  G.  Cotta,  1902,  vol.  1,  pp.  ^5).— This  first 
volume  treats  of  German  agriculture  from  the  time  of  the  earliest  records  on  the  sub- 
ject to  the  close  of  the  Eighteenth  Century.  The  social  and  economic  conditions  of 
the  country  at  different  periods  are  discussed,  and  special  attention  is  given  to  the 
development  of  agriculture  during  the  last  50  years  of  the  Eighteenth  Century  as 
affected  by  legislation,  the  progress  of  natural  science,  and  improvements  in  soil  cul 
tivation  and  farm  manasement. 
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Agricultural  and  viticultural  calendar,  V.  Vermorel  {Agenda  agricole  et  viti- 
cole.  Monipellier  and  ViUefranche  {Bhune):  Bihl.  Frog.  Agr.  et  Vit.,  1903,  pp.  333). — 
This  calendar,  Avhich  is  the  eighteenth  of  the  series,  gives  a  large  amount  of  informa- 
tion in  a  condensed  form  which  is  of  value  to  the  agriculturist  and  viticulturist.  Con- 
siderable attention  is  given  to  the  sul)ject  of  plant  diseases  and  insect  enemies,  with 
suggestions  for  their  cdutml. 

The  country  gentlemen's  estate  book,  1902,  W.  Broomhall  [London:  The 
Country  Gentlemen's  Association,  Ltd.,  1902,  pp.  VI +  600). — This  book  is  the  corona- 
tion edition  of  the  tenth  yearbook  of  the  Country  Gentlemen's  Association.  It  con- 
tains articles  on  different  phases  of  farm  management  and  many  useful  notes  and 
memoranda  for  landowners  and  farmers,  a  number  of  which  are  noted  elsewhere. 

Timely  hints  for  farmers  [Arizona  Sta.  Bui.  45,  pp.  £15-238,  figs.  5). — This  con- 
tains reprints  of  press  bulletins  issued  separately  by  the  station  from  October  15, 

1901,  to  June  10,  1902,  on  the  following  subjects:  Something  worth  knowing  about 
mud,  legumes  for  forage  and  green  manuring,  sugar  beets,  the  dairy  cow  and  the 
weather,  extermination  of  gophers  and  ants,  the  rise  of  the  alkali,  and  Lippia  nodifiora 
(see  p.  (wT) . 

Secondary  courses  in  agriculture,  A.  C.  Trie  et  al.  (  U.  S.  Dept.  Agr.,  Office 
of  Experiment  Stations  Circ.  49,  pp.  10). — This  is  an  extract  from  the  seventh  report  of 
the  committee  on  methods  of  teaching  agriculture  of  the  Association  of  American  Agri- 
cultural Colleges  and  Experiment  Stations.  Cooperation  is  urged  between  country 
districts,  villages,  cities,  and  the  State  to  provide  means  for  the  maintenance  of  agri- 
cultural courses  in  high  schools.  It  is  believed  tliat  the  courses  of  study  now  in  use 
in  most  high  schools  could  be  easily  modified  so  as  to  include  agriculture  as  a  part 
of  the  course.  One  additional  teacher  would  be  necessary  for  this  work,  who  should 
if  possible  Ije  a  graduate  of  some  agricultural  college.  The  present  programmes  for 
high  schools  in  Indiana,  Lowell,  Mass.,  Des  Moines,  Iowa,  and  Washington,  D.  C,  are 
given,  with  the  number  of  recitation  periods  per  week  for  each  subject.  Based  on 
these  programmes  parallel  columns  are  given  showing  tentative  agricultural  courses. 
It  vi  believed  that  it  would  be  entirely  practicable  to  so  adjust  the  present  high  school 
schedules  a=  to  make  the  teaching  of  agriculture  in  these  schools  lairly  satisfactorj-. 

Proceedings  of  the  seventh  annual  meeting  of  the  American  Association 
of  Farmers'  Institute  Workers  (  U.  S.  Dept.  Agr.,  Office  of  Experimerd  Stations  Bui. 
IJO,  pp.  119). — This  IS  a  detailed  account  of  the  proceedings,  edited  b_v  A.  C.  True, 
D.  J.  Crosby,  and  G.  C.  Creelman,  a  summary  of  which  has  already  been  given 
(E.  S.  R.,  13,  p.  1110). 

Report  of  the  Farmers'  Institutes  of  the  Province  of  Ontario,  1901  (  Toronto: 
Ontario  Dept.  Agr.,  190..',  pt.  1,  pp.  i-V,  figs.  25). — This  includes  a  brief  account  of 
farmers'  institute  work  in  Ontario  and  numerous  papers  and  discussions 

A  list  of  bibliographies  of  special  subjects  [Chicago:  The  John  Crerar  Library, 

1902,  pp.  504). — This  IS  a  classified  list  of  subject  bibliographies  in  the  John  Crerar 
Library,  Chicago. 
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Connecticut  State  Station. — The  station  has  introduced  an  innovation  in  the 
spray  calendar.  It  has  issued  an  attractive  wall  calendar,  with  formulas  on  the 
margin  for  making  the  common  insecticides  and  fungicides,  and  leaves  on  the  cal- 
endar pad  describing  l)riefly  the  common  injurious  insects  and  diseases  affecting  a 
long  list  of  vegetables,  fruits,  shade  trees,  etc.,  arranged  under  the  plant  affected, 
together  with  advice  as  to  the  treatment  to  be  given.  As  such  a  calendar  is  likely 
to  be  quite  generally  preserved,  it  will  serve  to  keep  the  subject  of  spraying  con- 
stantly before  the  farmer  or  orchardist,  and  place  the  necessary  information  where 
it  can  be  readily  found  when  needed. 

Connecticut  Stores  Station. — A  laboratory  for  work  in  dairy  bacteriology  has 
recently  been  fitted  up,  which  is  thought  to  be  the  best  equipped  laboratory  for  the 
purpose  in  New  England.  Investigations  are  under  way  with  reference  to  the  pro- 
duction of  soft  cheese,  and  it  is  hoped  that  through  cooperation  with  this  Department 
a  new  industry  may  be  introduced  in  that  section. 

Iowa  College. — According  to  a  note  in  American  Agriculturist,  a  new  feature  of  the 
short  course  in  stock  judging  at  the  college  this  year  was  a  slaughter  test,  for  the 
purpose  of  demonstrating  the  difference  l)etvveen  different  classes  of  .animals,  from 
the  prize  winner  to  the  cow  "canner."  Four  animals  were  used — the  Angus  steer 
Thistle,  the  winner  of  4  first  prizes  at  the  International,  and  three  others  bought  at 
the  Omaha  stock  yards.  These  included  an  Angus  heifer,  a  Shorthorn  steer  that 
had  roughed  it  through  the  previous  winter  but  was  a  "market  topper"  the  day  he 
was  purchased  for  the  test,  and  a  Shorthorn  cow — atypical  "canner"  such  as  are 
dried  off  and  hurried  to  market.  These  were  slaughtered  and  cut  up  Ijy  experts. 
Thistle  dressed  69  per  cent  of  meat,  the  Angus  heifer  61.3,  the  steer  which  had 
roughed  it  57,  and  the  canner  cow  43.2  per  cent.  The  most  radical  difference  in  the 
carcasses  of  Thistle  and  the  other  steer  was  about  the  kidneys  and  loins.  "While 
Thistle  showed  a  fullness  aljout  the  kidneys  and  the  floor  of  the  loin,  the  steer 
showed  a  great  cavity  here,"  attributed  to  the  wasting  away  of  these  parts  as  a  result 
of  insufficient  feed  in  the  winter,  which  subsequent  fattening  could  not  correct. 
The  demonstration  proved  a  very  interesting  and  instructive  feature  of  the  course. 

Maryland  College. — The  contract  has  been  awarded  for  the  erection  of  a  new 
dormitory,  for  which  the  last  legislature  made  an  appropriation  of  $25,000.  The 
building  is  to  be  completed  in  the  early  fall. 

Massachusetts  College  and  Station. — President  H.  H.  Goodell  has  been  granted 
leave  of  absence  on  account  of  poor  health,  and  has  gone  to  the  island  of  Nassau  to 
recuperate.  The  college  has  asked  the  legislature  for  an  appropriation  of  a  little 
over  $20,000  to  make  uj^  the  deficit  caused  by  the  shrinkage  in  interest  on  college 
funds,  to  complete  the  heating  plant  ami  new  dining  hall,  and  to  fit  up  an  agricul- 
tural laboratory.  A  new  feeding-stuffs  bill,  giving  the  station  iiacreased  authority  in 
the  matter  of  inspection,  is  before  the  State  legislature.  The  dairy  school  the  past 
winter  proved  a  marked  success  and  was  attended  by  30  students.  H.  A.  Ballou,  a 
graduate  of  the  college  who  has  been  taking  ]>ost-graduate  work,  has  accepted  the 
]K)sition  of  government  entomologist  of  the  British  West  Indies,  with  headquarters 
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at  Barljado.'^.  H.  M.  Thomson,  assistant  agriculturist  of  tlie  station,  has  resigned  to 
take  charge  of  a  large  estate  in  Thompson,  Conn.,  and  is  succeeded  by  F.  R.  Church, 
a  graduate  of  the  college  in  1902. 

Missouri  College. — The  publication  of  a  series  of  bulletins  on  Agriculture  in  the 
Public  Schools  has  been  undertaken,  in  which  it  is  intended  to  present  in  a  system- 
atic way  for  the  use  of  teachers  the  principles  of  agriculture  and  horticulture.  Two 
bulletins  of  the  series  have  been  i)ublished,  one  on  The  Principles  of  Plant  Produc- 
tion— The  Seed.  P;irt  1  of  this  1)ulletin  is  devoted  to  the  processes  of  germination  and 
the  conditions  affecting  germination;  part  2,  to  the  selection  and  testing  of  seeds  of 
different  kinds,  and  part  3,  to  a  series  of  simple  experiments  intended  to  illustrate 
features  of  seed  germination.  The  other  bulletin  belonging  to  this  series  is  on  Plant 
Propagation — Some  Phases  of  Practical  Horticulture  Adapted  to  Use  in  Public 
Schools.  This  bulletin  devotes  a  little  space  to  directions  for  preparing  window 
boxes,  and  then  takes  up  methods  of  propagation,  describing  and  illustrating  propa- 
gation liy  seed,  cuttings,  layering,  grafting,  and  budding.  A  few  lines  are  devoted 
to  insects  and  fungus  diseases,  and  also  some  space  to  suggestions  for  growing  kitchen 
vegetaliles. 

North  Carolina  College  and  Station.— J.  S.  Jeffrey,  of  St.  Catherines,  Canada, 
has  been  appointed  poultry  man  of  the  station  ^and  assume<i  charge  of  the  work 
February  1.  Mr.  Jeffrey  was  educated  at  the  Ontario  Agricultural  College  at  Guelph, 
and  has  had  considerable  experience  in  raising  poultry,  as  well  as  in  lecturing  on  the 
subject.  A  bill  before  the  State  legislature  appropriating  $50,000  for  the  erection  of 
an  agricultural  building  has  been  favoral)ly  recommended  l>y  the  joint  committee  on 
agriculture. 

Oklahoma  CollectE  and  Station. — R.  C.  Obrecht,  B.  S.  A.,  a  graduate  of  the 
Iowa  Agricultural  College,  and  formerly  assistant  at  the  Indiana  Station,  has  been 
appointed  assistant  in  animal  husbandry  in  the  college  and  station  to  fill  the  vacancy 
caused  by  the  resignation  of  J.  S.  Malone. 

Pennsylvania  Station. — Leonard  R.  Cook,  assistant  chemist  of  the  station,  has 
resigned  to  accept  a  position  in  Cuba. 

South  Carolina  Station. — Cooperative  experiments  on  the  coast  with  Sea  Island 
cotton,  rice,  and  trucking  croi:)S  are  under  process  of  organization. 

Tennessee  University  and  Station. — John  R.  Fain,  formerly  farm  manager,  has 
been  made  assistant  agriculturist  in  the  station  and  assistant  professor  of  agriculture 
in  the  university.  jMembers  of  the  station  staff  have  been  cooperating  with  the  State 
department  of  agriculture  in  holding  farmers'  institutes.  During  the  past  three 
years  some  200  addresses  have  lieen  delivered  to  about  40,000  farmers.  Chemical 
investigations  now  in  progress  with  winter  wheats  from  various  sections  of  the  coun- 
try indicate  that  those  grown  in  Tennessee  show  a  considerably  higher  protein 
content  than  from  other  sections. 

Utah  College  and  Station. — R.  W.  Clark,  formerly  assistant  agriculturist  of  the 
AlaV)ama  Station,  has  been  elected  professor  of  animal  industry,  vice  F.  B.  Linfield, 
who,  as  previously  noted,  has  gone  to  ]\Iontana.  Professor  Clark  entered  upon  his 
duties  in  the  college  and  station  January  1.  According  to  a  newspaper  report,  the 
State  legislature  has  favorably  reported  a  bill  providing  for  the  establishment  of 
three  experiment  farms,  to  be  located  by  officers  of  the  experiment  station  and  under 
the  control  and  management  of  that  institution.  The  measure  as  introduced  pro- 
vided for  five  such  farms,  but  the  number  was  reduced,  and  a  corresponding  reduc- 
tion made  in  the  amount  of  money  appropriated. 

U.  S.  Department  of  Agriculture. — Congress  has  appropriated  81,500,000  for  the 
erection  of  a  new  building  for  this  Department.  The  work  of  modifying  the  plans 
previously  secured,  so  as  to  adapt  them  more  definitely  to  the  needs  of  the  Depart- 
ment and  to  the  reduced  appropriation,  will  be  taken  up  at  once.     Secretary  "Wilson 
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has  designated  D.  E.  t^almoiT,  B.  T.  Galloway,  and  A.  C.  True  to  act  as  a  building 
committee. 

John  Hamilton,  secretary  of  agriculture  of  Pennsylvania,  has  been  appointed 
farmers'  institute  specialist  in  the  Othce  of  Experiment  Stations,  and  will  enter  upon 
his  duties  April  1. 

Agricultukal  College  and  Experiment  Station  Exhibit. — An  appropriation  of 
$100,000  has  been  made  by  Congress  to  enable  the  United  States  Government  Board 
of  the  Lousiana  Purchase  Exposition  to  arrange  with  the  colleges  of  agriculture  and 
mechanic  arts  and  the  agricultural  experiment  stations  "for  an  exhibit  of  the  progress 
of  education  and  experimentation  in  agriculture,  the  mechanic  arts,  and  animal 
husbandry." 

Department  of  Agriculture  in  the  Transvaal. — The  first  number  of  the  Trans- 
vaal Agricultural  Journal  has  recently  been  received  by  this  Office.  The  Journal  is 
the  organ  of  the  newly  established  agricultural  department  at  Pretoria,  and  this 
initial  number  tells  us  something  of  the  organization,  aims,  and  purposes  of  the  new 
department.  Its  director  is  Prof.  F.  B.  Smith,  formerly  of  the  Southeastern  Agricul- 
tural College  at  Wye,  England,  who  will  be  pleasantly  remembered  at  a  number  of 
the  experiment  stations  in  this  country,  which  he  visited  in  the  summer  of  1900. 
Director  Smith  characterizes  the  .department  as  "  an  administrative  and  advisory 
department  that  shall  exercise  all  the  functions  necessary  for  the  support,  encourage- 
ment, and  advancement  of  the  rural  industries  of  the  country."  Its  scope  will 
include  studies  and  investigations  upon  various  problems  connected  with  agriculture, 
such  as  animal  and  plant  diseases,  injurious  insects,  soils,  the  use  of  fertilizers,  irri- 
gation, lireeding,  poultry  farming,  dairying,  etc.  A  chemical  laboratory  and  a 
botanical  department  are  contemplated,  and  the  services  of  veterinary  surgeons, 
entomologists,  and  fruit  and  dairy  experts  are  to  be  provided.  Dr.  Joseph  Burtt 
Davy,  recently  connected  with  the  California  University  and  Station,  has  been 
elected  agrostologist  and  botanist  in  the  new  department,  and  will  take  up  his  duties 
there  about  the  1st  of  May.  It  is  the  intention  of  the  government  to  e.stablish 
meteorological  stations  throughout  the  country  as  soon  as  the  necessary  instruments 
are  available.  The  department  has  issued  a  handbook  for  the  guidance  of  settlers, 
and  will  publish  from  time  to  time  pamphlets  and  circulars  upon  topics  of  impor- 
tance to  the  farming  community.  The  Agricultural  Journal  will  be  issued  quarterly 
at  the  outset,  and  is  planned  to  be  a  popular  journal  for  disseminating  practical 
information  and  recording  the  results  of  the  work  of  the  department,  as  well  as  of 
work  in  other  countries  which  is  of  local  interest.  It  will  evidently  be  conducted 
on  a  plan  similar  to  that  of  the  agricultural  journals  in  other  English  colonies,  which 
have  fulfilled  a  most  useful  mission. 

Bureau  of  Agriculture  of  the  Philippine  Islands. — The  organization  of  this 
bureau,  as  shown  by  its  first  annual  report,  is  as  follows:  F.  Lamson-Scribner,  chief; 
E.  D.  Merrill,  botanist  and  assistant  agrostologist;  C.  W.  Dorsey,  soil  expert;  W.  S. 
Lyon,  expert  in  tropical  agriculture;  Thomas  Hanley,  expert  in  plant  culture  and 
breeding;  James  H.  Shipley,  expert  in  farm  machinery  and  farm  management;  John 
W.  Gilinore,  expert  in  fibers  (resigned),  and  G.  M.  Havice,  superintendent  of  San 
Ramon  farm,  island  of  Mindanao.  A  brief  account  of  the  organization  and  work  of 
the  bureau  is  given  elsewhere  (p.  621). 

American  Tour  of  German  Agriculturists. — A  party  of  46  German  agriculturists, 
landowners,  and  students,  including  representatives  of  the  German  Agricultural 
Society,  will  make  a  tour  of  this  country  during  'Slay  and  June  for  the  purpose  of 
studying  American  agriculture.  The  details  of  the  tour  have  been  largely  in  the 
hands  of  J.  I.  Schulte,  of  this  Office,  who  has  been  designated  by  Secretary  Wilson 
to  act  as  conductor  of  the  party.  Arriving  at  New  York  about  April  29,  the  party 
will  proceed  west  via  W^ashington,  Cincinnati,  Lexington  (Ky. ),  St.  Louis,  Kansas 
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City,  Ames  (Iowa),  Omaha,  Denver,  Salt  Lake,  and  San  Francisco.  Several  of  the 
experiment  stations  will  be  visited  en  route,  together  with  stock  farms,  stock  j-ards, 
and  packing  houses,  breweries  and  distilleries,  sugar-beet  farms,  irrigation  works 
about  Greeley,  Colo.,  and  other  features  of  agricultural  interest.  Six  days  will 
be  devoted  to  visiting  different  points  of  agricultural  and  horticultural  interest  in 
California,  and  from  four  to  five  days  to  a  similar  itinerary  in  Oi'egon  and  Washing- 
ton. En  route  east  stops  will  be  made  at  some  typical  Montana  ranches,  and  iu 
North  Dakota  a  day  will  be  spent  at  the  experiment  station  and  on  some  of  the 
large  wheat  farms  in  that  locality.  The  milling  interests  at  Minneapolis  will  be 
inspected,  and  visits  made  to  the  Minnesota  and  Wisconsin  experiment  stations. 
The  dairy  interests  will  be  studied  in  southern  Wisconsin,  visits  to  typical  dairy 
farms,  creameries,  and  cheese  factories  being  contemplated.  Arriving  at  Chicago 
via  Milwaukee,  the  party  will  spend  several  days  in  looking  over  the  live-stock  and 
packing  interests,  the  manufacture  of  agricultural  machinery,  and  other  industries. 
The  route  east  Avill  be  through  Michigan  and  New  York,  to  look  over  the  fruit 
industry  and  other  agricultural  features  of  these  States  and  spend  a  day  at  Cornell 
University.  At  Boston  the  truck  gardening  carried  on  hi  the  vicinity,  the  park 
system  of  the  city,  and  a  horse  farm  in  a  neighboring  town  will  be  viewed,  and  on 
the  way  back  to  New  York  there  •will  be  opportunity  to  see  the  culture  of  tobacco 
in  the  Connecticut  Valley,  and  especially  the  method  of  growing  this  crop  under 
shade.     The  party  will  sail  for  Germany  June  30. 

Prize  Competition. — The  Association  of  Thomas  Phosphate  Works  (  Yerein  der 
Thouiasplio^pJtat  fabrikot) ,  of  Berlin,  has  offered  a  series  of  prizes  for  investigations  on 
the  increase  of  fertility  in  soils  by  the  action  of  bacteria  and  other  micro-organisms, 
under  the  influence  of  mineral  fertilizers,  with  special  reference  to  manuring  with 
basic  slag.  The  announcement  refers  to  the  progress  which  has  been  made  in  study- 
ing the  relation  of  bacteria  to  the  assimilation  of  nitrogen,  nitrification,  etc.,  and  sug- 
gests that  bacteria  have  an  important  influence  on  the  chemical-physical  condition 
of  the  soil  by  transforming  the  fertilizing  ingredients  of  the  soil  into  assimilable  form, 
by  improving  the  physical  properties  of  the  soil,  etc.  To  encourage  investigations  on 
this  subject,  which  are  thought  to  be  of  great  practical  importance  to  agriculture,  the 
association  offers  prizes  amounting  to  40,000  marks  (nearly  ^10,000) ,  as  follows:  First 
prize,  15,000  marks  (about  $3,600) ;  second  prize,  10,000  marks  (about  $2,400)  ;  third, 
6,000  marks  (about  $1,450) ;  fourth,  4,000  marks  (about  $960) .  The  remaining  5,000 
marks  are  at  the  disposal  of  the  judges,  to  be  awarded  for  valuable  scientific  and 
practical  results  in  the  same  direction.  The  competition  is  open  to  all,  without 
regard  to  nationality.  The  papers,  written  in  German,  are  to  be  sent  to  the  associa- 
tion (Hafenplatz  4,  Berlin  S.  W.)  not  later  than  February  1,  1906.  The  board  of 
judges  consists  of  Dr.  L.  Hiltner,  of  Munich;  Prof.  Alfred  Koch,  of  Gottingen; 
Professor  Eemy,  of  Berlin;  Prof.  A.  Stutzer,  of  Konigsberg,  and  Director  H.  Wilfarth, 
of  Bernburg. 

Miscellaneous. — A  brief  review  of  the  proceedings  of  the  international  weather- 
shooting  congress,  held  at  Gratz  in  July,  1902,  is  given  in  a  recent  number  of  Nature. 
The  director  of  the  Vienna  Central  Bureau  of  Meteorology  and  Terrestrial  Magnetism, 
Professor  Pernter,  was  the  general  reporter  of  the  congress,  and  the  proceedings 
appear  as  a  publication  of  his  bureau.  In  summarizing  the  results  he  states  that  the 
effect  of  weather  shooting,  based  on  expert  evidence,  appears  not  only  doubtful  but 
indeed  improbable,  when  all  circumstances  and  different  weights  of  opinions  are 
considered.  The  opinion  seemed  to  prevail,  however,  that  the  firing  should  not  be 
given  up,  but  continued  until  it  is  proved  that  it  has  not  the  desired  effect. 

The  government  of  German  East  Africa  has  recently  established  a  biological  agri- 
cultural institute  at  Amani,  with  Prof.  A.  Zinimermann  as  director  and  botanist. 
The  staff  includes  in  addition  to  the  director  a  chemist,  zoologist,  secretary,  and  three 
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planters.  A  laboratory  and  dwelling  to  cost  about  $16,000  are  building.  The  lines 
of  work  to  be  undertaken  include  the  investigation  of  the  food  requirements  and 
habits  of  growth  of  tropical  cultivated  plants,  study  of  insect  pests  and  fungus  dis- 
eases and  methods  of  eradicating  them,  analysis  of  soils  and  fertilizers,  examination 
of  animal  and  vegetable  iiroducts  intended  for  export  or  home  consumption,  and  a 
study  of  the  flora  and  fauna  of  German  East  Africa. 

We  note  from  Science  that  Sir  William  Macdonald,  of  Montreal,  has  donated  a 
further  sum  of  $4,500  to  the  Macdonald  Institute  at  the  Ontario  Agricultural  College, 
Guelph,  to  complete  the  furnishing.  This  makes  a  total  of  $175,000  given  by  Sir 
William  to  this  institute. 

C.  Martin,  director  of  the  dairy  school  at  MamiroUe,  France,  has  been  retired  at 
his  own  request  and  is  succeeded  by  M.  Houdet. 

The  Biochemisches  Centralblatt,  an  abstract  journal  for  biochemistry,  covering  the 
field  bordering  on  medicine  and  chemistry,  is  one  of  the  latest  of  the  new  scientific 
serials.  Judging  from  the  numbers  issued  thus  far,  it  will  review  papers  on  the  phy- 
siology of  human  nutrition,  hygiene,  sanitation,  milk  and  water  supply,  ferments, 
toxins,  parasites,  immunization,  etc.     It  will  be  issued  semimonthly. 

In  a  statement  of  the  needs  of  the  University  of  Oxford,  circulated  by  the  vice- 
chancellor,  better  endowment  was  asked,  among  other  things,  for  the  Sibthorpian 
professorship  of  rural  economy  (now  suspended). 

A  laboratory  has  been  opened  in  the  gardens  of  the  Royal  Botanic  Society  at 
Regent's  Park,  London,  in  which  classes  for  instruction  in  botany  and  "horticultural 
chemistry"  are  held  three  days  a  week.  The  laboratory  has  been  erected  and 
equipped  under  the  auspices  of  the  technical  education  board. 

A  committee  has  been  formed  in  Germany  to  provide  for  the  erection  of  a  memo- 
rial at  Munich  to  Prof.  Max.  von  Pettenkofer,  in  recognition  of  his  important  con- 
tributions to  sanitation  and  hygiene. 

The  German  Government  has  appropriated  $15,000  for  research  for  the  study  of  the 
relation  between  tuberculosis  in  man  and  cattle. 
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The  total  appropriations  made  for  the  U.  S.  Department  of  Agri- 
culture by  the  two  sessions  of  the  Fift3"-seventh  Congress  aggregate 
11:^,005,133.80.  Of  this  amount  $10,687,120  was  appropriated  for 
current  expenses  in  the  usual  way,  $1,000,000  was  a  special  appropria- 
tion for  the  purpose  of  eradicating  the  foot-and-mouth  disease  in  New 
England,  $250,000  was  for  the  purpose  of  inaugurating  authorized 
work  on  the  new  agricultural  l)uilding,  and  $68,013.80  was  to  meet 
certain  deficiencies.  The  net  increase  for  the  entire  Department  over 
the  appropriations  made  b}"  the  Fifty-sixth  Congress  was  $2,228,753.80. 

The  appropriation  provided  ])v  the  recent  session  of  Congress  for 
the  next  tiscal  ^^ear  amounts  to  $5,078,1()(),  Including  an  emergenc}" 
appropriation  of  half  a  million,  this  is  an  increase  of  $760,110  over  the 
appropriation  for  the  cui'rent  year.  Nearly  every  liui'eau  and  division 
receives  additional  funds,  but  the  wording  of  the  appropriation  act 
mentions  very  few  new  undertakings.  The  increases  are  for  the  most 
part  to  enable  an  extension  of  the  work  of  the  Department  along  its 
present  lines,  rather  than  to  take  up  new  special  features.  The  largest 
increases  are  for  the  Bureaus  of  Animal  Industrv,  Plant  Industrj^, 
Forestry,  and  Soils. 

The  Bureau  of  Animal  Industry  receives  an  increase  of  $100,000  for 
the  extension  of  its  meat  and  other  inspection  work,  making  a  total  of 
$1,287,380;  and  an  emergency  appropriation  of  $500,000  is  placed  at 
the  disposal  of  the  Secretary  of  Agriculture  to  stamp  out  the  foot-and- 
mouth  disease,  which  has  recently  raged  in  several  of  the  New  England 
States,  and  other  contagious  diseases  of  animals  which  may  appear. 

The  Bureau  of  Plant  Industry  receives  a  total  increase  of  $42,200 
for  its  work  in  vegetable  pathology  and  physiology,  botanical  investi- 
gations, studies  of  the  pomaceous  fruits  and  their  handling,  and  the 
experiments  with  grasses  and  forage  plants.  These  increases  will 
enable  more  extensive  work  in  plant  breeding,  especially  to  secure 
crops  resistant  to  alkali,  disease-resistant  beets,  the  hardy  orange,  and 
the  improvement  of  Indian  corn;  a  continuation  on  a  larger  scale  of 
the  field  trials  with  nitrogen-fixing  organisms  in  growing  leguminous 
plants,  and  a  larger  amount  of  attention  to  plant  diseases,  notai^ly  the 
Texas  root  rot  of  cotton  and  the  California  vine  disease.     The  increase 
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for  botanical  investigations  will  be  used  for  developing  the  studies  of 
poisonous  plants,  particularly  on  the  western  ranges.  The  fund  for 
the  purchase  of  seeds  for  Congressional  distribution  is  increased  by 
$20,000,  making  the  amount  |290,000.  An  additional  |10,000  is  allowed 
to  be  expended  out  of  this  fund  for  the  introduction  of  seeds  and  plants 
from  foreign  countries,  which  raises  the  fund  for  that  purpose  to 
$30,000.     The  total  for  the  Bureau  is  |6T4,930. 

The  amount  for  the  Bureau  of  Forestry  is  increased  to  $350,000, 
which  is  1|5S,140  more  than  the  curr(Mit  appropriation,  and  will  enable 
an  extension  of  the  forestry  and  timber  investigations  and  the  prepa- 
ration of  working  plans  for  owners  of  woodlands.  The  Bureau  of 
Soils  receives  $212, 4S0  for  its  soil  survey  and  tol)acco  work,  $-i2,800 
more  than  the  present  year. 

The  scientific  stati'  of  the  Weather  Bureau  is  increased  somewhat, 
an  assistant  chief  l)eing  added,  and  the  Bureau  is  authorized  to  erect 
five  new  observatories,  and  to  establish  cable  connuunication  l)etween 
Block  Island  and  Narragansett  Pier,  with  terminal  ])uildings  and  equip- 
ment at  each  place.     Its  total  appropriation  amounts  to  $1,2-I8,.520. 

The  appropriations  for  the  experiment  stations  in  Hawaii  and  Porto 
Rico  are  increased  to  $15,000,  making  them  uniform  with  the  stations 
in  other  States  and  Teri'itories;  and  $5,000  is  appropriated  for  taking 
up  the  farmers'  institute  work  with  a  view  to  assisting  the  organiza- 
tious  in  the  difi'erent  States  and  Territories  and  making  them  more 
efi^ective  means  for  the  dissemination  of  the  results  ol)tained  at  the 
Department  and  at  the  experiment  stations.  As  previously  mentioned, 
John  Hamilton,  of  Pennsylvania,  has  })een  appointed  farmers'  insti- 
tute specialist  in  the  Office  of  Experiment  Stations.  The  increases, 
together  with  the  appropriations  for  the  Office  proper  and  for  the 
irrigation  and  nutrition  investigations  in  its  charge,  l)ring  the  total  up 
to  $895,000. 

The  Division  of  Statistics  is  raised  to  the  grade  of  a  bureau,  and 
given  an  increased  appropriation  of  $15,500  for  general  maintenance, 
making  a  total  of  $150,660. 

Other  items  carried  by  the  act  are  $85,300  for  the  Bureau  of  Chem- 
istr}^,  an  increase  of  $11,600;  $77,450  for  the  Division  of  Entomology, 
an  increase  of  $10,000;  $51,850  for  the  Division  of  Biological  Survey,  an 
increase  of  $6,000;  $229,320  for  the  Division  of  Publications,  which 
does  not  include  the  funds  for  printing  the  Department  publications, 
except  $105,000  for  Farmers'  Bulletins;  $16,000  for  the  Division  of 
Foreign  Markets;  $35,000  for  Public  lioad  Inquiries,  an  increase  of 
$5,000;  $20,000  for  the  Library;  and  $138,210  for  administrative,  con- 
tingent, and  general  expenses. 

The  Department's  allotment  out  of  the  general  printing  fund  is 
$185,000,  an  increase  of  $10,000,  and  $300,000  is  provided  annually  for 
printing  and  binding  a  half  million  copies  of  the  Yearbook,     Adding 
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to  this  the  cost  of  the  reguhir  and  special  reports,  which  are  printed 
by  order  of  Congress,  brings  the  amount  for  printing  the  Department 
pu])lications  up  to  approximately  three-quarters  of  a  million  dollars. 

In  the  last  tiscal  year  the  Department  issued  757  publications,  in  an 
aggregate  edition  of  10,586,580  copies,  some  six  million  of  which  were 
Farmers'  Bulletins.  The  cost  of  printing  the  publications  is  now 
equivalent  to  less  than  20  per  cent  of  the  total  appropriation  for  the 
Department,  whereas  during  the  first  twenty  years  of  its  existence 
the  cost  of  printing  was  more  than  half  of  the  whole  expenditure; 
that  is,  the  cost  of  distribution  of  information  considerably  exceeded 
the  amount  expended  in  its  acquisition.  Although  the  number  and 
cost  of  publications  increases  steadily  every  year  and  the  output  is  now 
enormous,  the  productive  power  of  the  Department  has  increased  in 
far  greater  proportion,  and  where  one  thousand  dollars  is  now  spent 
for  the  dissemination  of  information,  five  thousand  is  expended  in  the 
acquisition  of  knowledge. 

The  increase  in  appropriation  for  the  Bureau  of  Soils  provided  for 
next  year  Avill  be  used  in  extending  the  soil  survey  and  in  the  tobacco 
work.  Surveys  will  be  made  this  season  in  thirty-two  States,  instead 
of  twenty-six  as  the  past  season.  Twenty  parties  are  now  preparing 
to  go  into  the  held  for  the  season's  work,  which  will  be  taken  up,  as  a 
rule,  April  1.  The  assignments  for  these  parties  cover  three  periods 
in  each  case,  i.  e.,  April  1  to  July  1,  July  1  to  October  1,  and  October 
1  to  January  1.  A  change  of  location  is  frequently  indicated  for  each 
period,  and  this  is  usually  made  in  conformity  with  the  advancing 
season.  For  example,  one  held  party  will  survey  the  tobacco  soils 
between  Viroqua  and  Sparta,  Wis.,  during  the  tirst  quarter,  then 
proceed  to  Davidson  Countj^,  Tenn.,  for  the  second  ([uarter,  and 
spend  the  last  quarter  in  Lauderdale  County,  Ala.  Another 
party  will  work  in  the  Connecticut  Valley  during  the  spring  and  sum- 
mer, extending  the  survey  of  1899  up  the  northern  boundary  of 
Massachusetts,  and  during  the  last  quarter  of  the  year  will  survey 
the  southeastern  portion  of  the  Harpers  Ferry  district  in  Virginia. 
A  third  party  will  spend  the  first  quarter  near  Provo,  Utah,  the  second 
in  the  Milk  River  district  of  Montana,  and  the  last  in  a  survey  of  the 
area  between  The  Needles,  California,  and  Yuma,  Ariz.,  in  which  it 
will  be  joined  by  three  other  field  parties. 

In  several  cases  the  entire  season  will  be  spent  in  the  same  State  or 
region.  This  is  the  case  with  the  survey  of  Long  Island,  and  of  the 
Santa  Clara  and  Sacramento  valleys  in  California.  Parties  will  spend 
the  whole  season  in  Illinois  and  in  Louisiana  making  surveys  in  several 
localities  of  these  States,  with  the  aid  and  cooperation  of  the  experi- 
ment stations. 

In  all,  over  fifty  counties  and  localities  are  mentioned  in  the 
assignments    for    the   year,  which  will    be  found  on   p.  825.     This 
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indicates  the  wide  distribution  of  tlie  work  as  contemplated  in  the 
season's  campaign. 

The  tobacco  investigations  will  be  confined  principally  to  experi- 
ments with  the  Cuban  filler  tobacco  in  Alabama,  the  central  part  of 
South  Carolina,  and  Eastern  Texas,  where  soils  have  been  located 
similar  to  those  on  which  it  is  successfully  grown.  Five  parties  will 
be  sent  into  the  field  this  season.  One  of  these  will  be  assigned  to 
the  general  charge  of  the  work  in  Connecticut,  with  headquarters  at 
Hartford,  and  another  will  operate  in  Ohio.  The  headquarters  for  the 
Cuban  tobacco  work  will  be  in  eastern  Texas,  where  a  party  of  six 
will  be  located.  Smaller  parties  will  be  in  charge  of  the  work  in 
Perry  County,  Ala.,  and  Darlington  County,  S.  C.  The  work  will 
be  largely  cooperative,  and  will  be  carried  on  with  the  assistance  of 
local  growers. 

The  Department  is  to  have  a  model  school  garden  on  its  grounds  the 
coming  season,  as  a  result  of  the  interest  which  has  ))een  aroused  in 
the  normal  school  of  the  District. 

The  horticulturist.  Prof.  L.  C.  Corbett,  of  the  Bureau  of  Plant 
Industry,  gave  a  course  of  lectures  at  the  school  on  plant  propagation 
and  garden  work  in  the  winter  of  1901-2,  and  last  season  the  Depart- 
ment furnished  seeds  and  plants  for  about  forty  school  gardens  in  the 
District.  During  the  past  winter  nearly  one  hundred  3'oung  women 
from  the  normal  school  have  had  practical  instruction  in  plant  propa- 
gation at  the  Department,  a  .small  greenhouse  being  set  aside  for  the 
purpose.  The  pupils  did  all  of  the  work  connected  with  the  prepa- 
ration of  the  soil,  potting  the  plants,  and  managing  the  house,  under 
the  inuncdiate  direction  of  the  instructor  in  botany  in  the  school. 

A  small  piece  of  land  on  the  Department  grounds  has  been  allotted 
for  the  school  garden,  which  will  be  conducted  under  the  direction  of 
several  of  the  pupils  who  have  had  instruction  the  past  winter.  This 
tract  will  be  divided  up  into  miniature  vegetable  and  flower  gardens, 
to  be  worked  by  pupils  from  a  school  near  by,  small  prizes  being  pro- 
vided by  the  instructor  in  botany  in  the  normal  school. 

Collections  of  vegetable  and  flower  seeds  for  gardens  have  been  sent 
out  to  several  hundred  schools  which  have  requested  them,  and  a  large 
number  of  calls  have  been  received  from  village  improvement  societies 
and  similar  organizations.  The  latter  it  has  been  impossible  to  meet, 
unfortunately,  out  of  the  quota  of  seeds  placed  at  the  disposal  of  the 
Secretary. 

These  facts  are  further  indication  of  the  wide  interest  which  is  felt 
or  can  be  aroused  in  these  matters  by  a  little  effort  and  encourage- 
ment, especially  when  the  encouragement  comes  in  the  practical  form 
of  providing  the  wherewithal  and  the  directions  for  making  a 
beginning. 


NEW  BUILDINCxS  AT  THE  NEW  HAMPSHIRE  AND  MISSOURI 
AGRICULTURAL  COLLEGES. 

One  of  the  most  evident  sig-ns  of  the  l)etter  financial  support  wliich 
is  being-  accorded  our  agricultural  colleges  is  the  increasing  number 
of  new  buildings  provided  for  their  work  and  that  of  the  experiment 
stations.  In  the  past  two  years  more  than  twenty-five  new  buildings 
for  class-room  instruction  and  la])oratories  for  the  agricultural  col- 
leges and  the  experiment  stations  have  been  provided  by  State 
appropriation. 

In  several  cases  these  have  been  large,  imposing*  buildings,  designed 
to  house  the  principal  departments  of  the  agricultural  college,  and 
comparing'  in  size  and  general  character  with  any  on  the  college 
campus.  In  other  cases  they  haA^e  been  intended  for  a  group  of 
related  departments,  or  for  some  single  line  of  instruction  and  research. 
But  they  have'  uniformly  been  of  a  style  of  construction  which  gives 
character  and  an  air  of  permanency  to  the  departments  which  they 
represent,  and  is  in  marked  contrast  to  the  buildings  which  public 
sentiment  made  possible  a  few  years  ago. 

This  improvement  in  equipment  has  come  as  a  response  to  popular 
sentiment  and  the  real  needs  of  the  agricultural  work,  and  can  not  be 
said  to  be  an  anticipation  of  the  needs  of  that  department  of  instruc- 
tion. In  this  respect  the  result  is  encouraging  and  inspiring  to  the 
friends  of  agricultural  education. 

The  new  agricultural  l)uilding  at  the  New  Hampshire  College  of 
Agriculture  and  Mechanic  Arts,  known  as  Morrill  Hall  (PI.  I,  tig.  1), 
is  intended  to  house  the  departments  of  agriculture,  including  agron- 
omy and  animal  industr}'^,  horticulture  and  forestry,  and  botan3\ 
These  departments  have  heretofore  occupied  a  building  jointl}^  with 
the  experiment  station. 

The  State  legislature  in  1901  appropriated  $30,000  for  the  building, 
which  was  begun  in  May,  1902.  The  college  assumed  the  cost  of 
preparing  the  foundations,  and  the  contract  was  made  for  the  building 
with  the  attic  unfinished.  The  contractor's  work  is  now  nearl}^  com- 
pleted and  the  building  will  be  occupied  as  soon  as  it  can  be  equipped. 

The  dimensions  on  the  ground  are  58  by  110  feet,  with  a  projection 
in  front  14  by  4:4:  feet,  which  provides  for  entrances.  The  building  is 
constructed  of  brick  with  dressed  granite  trimmings  and  a  slate  roof. 
All  partitions  are  of  brick,  and  below  the  attic  wood  is  hmited  to 
floors,  casings  for  doors  and  windows,  baseboards,  and  chair  rails. 

A  feature  of  the  building  is  the  mortar  for  the  outside  courses  of 
brick,  which  was  prepared  from  selected   lime  contaming  the  least 
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possible  percentag-c  of  nuio-nesia,  in  order  to  prevent  the  white  coating 
which  so  often  dislig-ures  brick  buildings. 


BASEMENT    PLAN 
Fig.  1.— New  Hampshire  Agricultural  Buildiuji 


In  the  basement  of  the  building  (tig.  1)  is  an  iniplenient  museum,  82 
by  54  feet,  and  a  live-stock  amphitheater,  32  b}^  43  feet ;  also  photo- 
graphic room,  lavatory,  and  storerooms.  The  walls  in  the  basement 
are  whitened,  making  the  rooms  light  and  cheerful. 


PL/^N    OF   FIRST    FLOOR 
Fig.  2. — New  Hampshire  Agricultural  Building. 
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Plate  I. 


Fig.   1  .—Agricultural  Building,  New  Hampshire  Agricultural  College. 


Fig.  2.— Dairy  Building,  Missouri  agricultural  College. 
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The  tirst  floor  (tig-.  '2)  contaiii.s  ii  soil  lal)oratoiy,  22  by  30  feet,  class 
rooms  for  animal  husbandry  and  aj^ronomy.  each  22  ])y  32  feet,  offices, 
and  reading-  room. 


PLAN    or    SECOND    TLOOR 
Fiii.  3. — \ow  Hampshire  Agricultural  Buikliiig. 

The  second  floor  (flg.  3)  contains  laboratories  for  forestry  and  horti- 
culture, each  22  by  36  feet,  class  room  22  by  32  feet,  offices,  reading 
room,  and  herbarium.  The  walls  of  all  rooms  on  the  flrst  and  second 
floors  are  tinted  in  subdued  colors. 

When  flnished,  the  attic  will  contain  a  room  2!»  by  47  feet  for  the 
classes  in  drawing,  which  will  be  lighted  from  one  end  and  skylights 
overhead.  A  smaller  room,  29  b}-  34  feet,  will  provide  accommodations 
for  meetings  of  the  students'  agricultui'al  society. 

The  Missouri  State  legislature  in  1901  appropriated  $40,00(1  for  a 
dairy  and  live-stock  ))uilding.  It  was  subsequently  decided,  however, 
to  erect  two  separate  buildings  instead  of  combining  all  in  one. 

The  dairy  building  (PI.  I,  flg.  2)  is  45  by  150  feet,  and  two  stories  in 
height,  with  cheese-curing  rooms  in  the  basement.  It  is  built  of  crys- 
talline limestone,  with  a  slate  roof.  It  contains  on  the  first  floor  (fig-. 
4)  all  of  the  operating  rooms,  viz,  a  creamery  room  40  by  51  feet  in  the 
clear,  which  will  accommodate  7  power  separators,  the  necessary  ripen- 
ing vats,  pasteurizers,  churns,  butter  workers,  printers,  etc. ;  a  cheese 
room,  at  present  40  by  42  feet,  and  a  farm  daily  room  22  by  40  feet.  The 
partition  between  the  cheese  room  and  the  farm  dair}-  room  is  tempo- 
rary and  may  be  removed  at  any  time  without  defacing  the  building 
or  in  any  way  interfering  with  the  stability  of  the  structure,  so  as  to 
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give  a  cheese  room  40  by  64  feet,  if  the  work  in  this  line  should  expand 
enough  to  require  it.  On  the  same  floor  is  a  pasteurizing  room,  13 
by  l!>i  feet,  for  instruction  in  bottling  and  the  handling  of  milk  for  city 
trade;  and  two  cold-storage  chambers   where  different  temperatures 


6. — Missouri  live-stock  bnikling — plan  of  first  floor. 


ma}'  be  maintained  for  the  keeping  of  butter  and  the  curing  of  cheese. 
The  milk  is  delivered  at  the  center  of  the  building  in  the  rear,  flows 
by  gravity  from  the  weigh  can  to  the  receiving  vat  in  the  creamery 
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room  or  the  cheese  room,  as  111113^  })e  desired,  and  from  that  point  is 
pumped  to  the  separators  or  the  cheese  vats. 

The  second  floor  (tig.  5)  contains  four  laboratories,  a  lecture  room 
which  will  accommodate  100  students,  an  office  for  the  professor  in 
charg-e,  and  a  library  and  reading  room  where  the  dairy  lil)rar3'  of  the 
university  will  be  kept.  All  the  laboratories  have  north  and  east  light 
with  the  exception  of  one  milk-testing  room. 

The  building  is  heated  hy  the  indirect  method  from  steam  coils  in 
the  basement,  with  a  fan  to  force  the  warm  air  through  the  building 
and  insure  complete  ventilation. 

The  live-stock  ])uilding  is  designed  to  aftord  a  class  room,  laborato- 
ries, and  breeding  room,  and  a  judging  pavilion  for  instruction  in  live 
stock.  The  veterinary  department  will  use  the  laboratories  and  a  part 
of  the  animal  rooms  temporarily,  l)ut  the  legislature  has  made  an 
appropriation  of  $15,000  for  a  hospital  for  the  veterinary  department. 


Fio.  7. — Missouri  live-stock  building — plan  of  second  floor. 

and  a  1)ill  is  now  ptMiding  for  $50, 000  for  veterinary  la])oratories,  so 
that  there  is  every  pro])al)ilit3"  that  the  entire  building  can  be  turned 
over  to  the  animal  husbandr\'  department  at  an  earl}^  date. 

The  first  floor  (flg.  G)  contains  at  present  a  dissecting  room  22  bj^ 
27  feet,  and  two  experimental  animal  rooms,  one  22  by  16  and  one  22 
by  10  feet,  and  a  judging  pavilion  86  by  50  feet.  The  judging  pavilion 
will  accommodate  a  class  of  forty  students  with  ten  animals. 

The  second  floor  (tig.  7)  contains  three  veterinary'  laboratoi'ies — one 
22  by  27  feet,  another  21  l)y  13  feet,  and  another  22  by  14  feet,  and  an 
office.  These  rooms  will  ultimately  be  used  for  class  rooms  and  labo- 
ratories for  aniiuiil  hus))andi'v,  whtni  the}'  are  vacated  b}'  the  veterinarj'^ 
department. 

This  is  a  stone  structure  coven^d  with  slate  and  heated  by  the  indi- 
rect method,  like  the  dairy  building. 
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A  new  gravimetric  and  g-asometric  modification  of  the  molybdic  metliod 
for  tlie  determination  of  phosphoric  acid  and  mag'nesia,  E.  Riegler  (Ztschr. 
Anaiyt.  Chem.,  41  {I'M^),  No.  11,  pp.  675-686,  fig.  i).— The  gravimetric  method  for 
phosphoric  acid  rests  upon  the  fact  that  barium  chlorid  produces  in  an  ammoniacal 
sohitiou  of  ammonium  phosphomolybdate  a  precipitate,  perfectly  insoluble  in  water, 
containing  1.75  per  cent  of  phosphoric  anhydrid  and  45.5  per  cent  of  barium,  corre- 
sponding to  to  thefornmla  Ba.^-  (MoOi).^!  P,,Og  +  24H2O.  The  weight  of  the  precipi- 
tate, ilried  at  100°  C'.  nudtiplied  by  0.0175,  gives  the  weight  of  pliosphoric  anliydrid. 
In  the  gasometric  method  an  excess  of  barium  chlorid  is  added  and  this  excess 
determined  by  conversion  into  iodate  by  addition  of  hydrociodic  acid,  the  iodate 
being  decomposed  by  addition  of  hydrazin  sulphate  with  evolution  of  nitrogen, 
which  is  measured  and  furnishes  a  basis  for  calculating  the  excess  of  barium  chlorid. 
This  subtracted  from  the  total  amount  of  chlorid  used  gives  the  amount  required 
for  precipitation.  The  2  methods  may  be  used  on  the  same  i)ortion  of  the  original 
solution  and  thus  serve  as  a  check  on  each  other.  They  were  found  to  give  very 
concordant  results  in  a  numljer  of  tests.  A  table  containing  factors  for  correcting 
results  for  different  barometric  pressures  and  temjjeratures  is  given  and  the  apparatus 
used  is  described.  For  determination  of  magnesia  this  substance  is  first  precipitated 
as  anmionium-magnesium  phosphate,  which  is  dissolved  in  nitric  acid  and  precipi- 
tated as  ammonium  phosphomolybdate,  the  further  treatment  being  the  same  as 
that  just  described. 

Determination  of  phosphoric  acid  in  fertilizers,  A.  G.  Woodman  {Engineer. 
and  Mining  Jour.,  74  {1902),  j'-  781;  abs.  in  Chem.  Ztg.,  27  {1903),  No.  3,  ReperL, 
p.  5)  .■ — In  the  method  described  2  gm.  of  substance  is  heated  in  a  covered  beaker 
with  10  cc.  each  of  strong  hydrochloric  acid  and  water  and  1  to  2  gm.  of  sodium 
chlorate  until  the  chlorin  is  driven  off.  The  volume  is  made  to  250  cc,  and  to  25  cc. 
of  this  solution  in  an  Erlenmeyer  flask  15  cc.  of  ammonia  (0.9  sp.  gr.)  is  added  and 
neutralized  with  strong  nitric  acid.  The  solution  is  heated  to  65°  C,  and  25  to  75 
cc.  of  ammonium  molybdate  is  added,  shaking  vigorously.  The  precipitate,  which 
settles  quickly,  is  collected  on  a  filter  and  washed.  The  filter  and  contents  are 
returned  to  the  Erlenmeyer  flask  and  standard  potash  solution  added  until  the  pre- 
cipitate is  almost  dissolved.  Phenolphthalein  is  added  and  the  addition  of  the  potash 
solution  is  continued  until  the  color  remains  for  1  minute.  If  the  potash  solution 
used  consists  of  323.81  cc.  of  normal  solution  diluted  to  1  liter,  each  cul)ic  centimeter 
corresponds  to  1  mg.  of  phosphoric  acid. 

The  valuation  of  Thomas  slag,  B.  S.iollema  {Jour.  Landir.,  50  {1902),  No.  4, 
IJ}).  367-370). — I'hosphoric  acid  was  determined  in  a  sample  of  Thomas  slag  by  treat- 
ment with  (1)  strong  nitric  acid,  (2)  Wagner's  method,  and  (3)  repeated  extraction 
with  2  per  cent  citric  acid.  In  the  latter  case  the  slag  was  ( 1 )  shaken  in  a  flask  with 
successive  portions  of  150  cc.  of  acid,  allowed  to  stand  some  hours,  and  the  solution 
filtered,  and  (2)  mixed  with  sand,  placed  in  a  tube,  and  washed  with  the  acid.  Two 
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liters  of  citric  acid  was  used  in  each  case.  The  repeated  extractions  gave  results 
agreeing  quite  closely  with  tliose  furnished  by  the  mineral  acid  extraction,  but  con- 
siderably higher  than  those  given  by  the  Wagner  method. 

On  the  determination  of  citric-acid  soluble  phosphoric  acid,  M.  Passon 
{Chein.  Ztg.,  21  {190S),  No.  4,  p.  33). — The  author  describes  a  slight  modification  of 
the  oxidation  method  of  Passon  and  Mach." 

Transformation  of  pyrophosphoric  acid  into  orthophosphoric  acid,  H. 
Grian  [Coinpt.  Bend.  Amd.  Sri.  Pnrl^,  135  {1902),  No.  22,  pp.  <J61-9r,;i). 

On  the  determination  of  calcium  in  the  form  of  oxalate,  V.  Paguiref  [ZJiur. 
RKs.-i.  Fl:.  Khim.  Oh.-<Iicl(.,  .J.^  (190..'),  No.  ;?,  pp.  195-199;  ahti.  in  Bid.  Soc  Chim.  Paris, 
3.  tii'i:,  30  {1903),  Nu.  1,  p.  95). — In  order  to  obtain  a  precipitate  wliich  will  not  run 
through  the  filter  the  author  adds  to  a  neutral  solution  of  calcium  salt  in  the  cold  an 
excess  of  oxalic  acid,  stirring  the  solution  at  the  same  time;  then  ammonia,  drop  by 
drop,  until  a  slightly  alkaline  reaction  is  obtained.  The  solution  is  heated  and  stirred 
continuously  to  drive  off  the  excess  of  ammonia.  The  precipitate  thus  obtained  is  of 
the  same  composition  as  that  obtained  by  the  ordinary  method,  but  is  more  com- 
pact, settles  completely  in  less  than  4  hours,  and  does  not  pass  through  the  filter. 

A  rapid  gravimetric  method  of  estimating  lime,  F.  B.  Guthrie  and  C.  R. 
Baker  (Ayr.  (la:.  Neir  South  W(tles,  13  (1902),  No.  12,  pp.  1215,  1216).— hime  is  pre- 
cipitated as  oxalate  and  reduced  to  oxid  by  ignition  in  a  platinum  crucible  with 
ammonium  nitrate.  The  crucible  is  placed  in  a  slanting  position  and  partly  covered 
with  the  lid.  Heat  (from  a  Bunsen  burner)  is  applied  to  the  lid  until  danger  of 
spurting  is  passed,  when  the  crucible  is  heated  directly  for  about  5  minutes. 

On  the  determination  of  free  lime  in  Thomas  slag-,  M.  Bischoff  {Chern.  Ztg., 
27  {1903),  No.  4,  P-  33). — Comparati ve  tests  of  Scheibler's  sugar-solution  method  and 
extraction  with  water  are  reported.  The  first  gave  much  higher  results  than  the 
second,  tut  it  was  found  that  on  boiling  the  sugar-solution  extract  a  precipitate  of 
calcium  carbonate  was  obtained,  showing  that  the  sugar-solution  extracts  carbonate 
as  well  as  free  lime.  For  this  reason  the  extraction  with  water  is  considered  the 
more  reliable  method. 

Lime  determinations  by  means  of  Passon's  apparatus,  M.  Passon  {Deut. 
Laiidw.  Fre.%^e,  30  (1903),  No.  4,  pp.  26,  27).— It  is  stated  that  the  determinations  by 
means  of  the  apparatus  are  too  high  when  large  amounts  of  sand,  clay,  etc.,  are 
present.     A  table  of  corrections  to  be  used  is  given. 

Passon's  lime  test,  T.  Pfeiffer  {Deut.  Landw.  Presse,  30  {1903),  No.  6,  p.  44)- — 
Reports  results  of  tests  which  indicate  the  unreliability  <W  the  method,  even  with 
corrections  applied  as  suggested  by  the  author.     (See  above. ) 

On  the  determination  of  perchlorates,  M.  Honig  {CJiein.  Ztg.,  27  {1903),  No.  4, 
2>p.  32,33). — The  author  fuses  the  salt  containing  perchlorate  with  iron  filings  in 
a  nickel  crucible.  This  reduces  the  perchlorate  to  chlorid,  which  is  determined 
gravimetrically. 

A  titration  method  of  determining  hardness  of  water  by  means  of  aqueous 
soap  solutions,  A.  Gawalowski  (/fce/u'.  Anubjt.  Chern.,  41  {1902),  No.  13, pp.  748-752, 
figs.  2). — Water  solutions  (1  cc.  corresponding  to  0.0012  gm.  CaO)  of  neutral  sodium 
oleate  or  of  commercial  soap  made  of  soda  and  cocoanut  oil  are  recommended.  The 
method  of  titration  is  practically  the  same  as  that  usually  employed,  except  that 
green  glass  flasks  marked  at  25,  50,  75,  and  100  cc,  for  use  with  waters  of  different 
degrees  of  hardness,  are  employed,  and  a  small  amount  of  carmine  tinctiire  is  added 
to  assist  in  defining  moie  clearly  the  point  of  saturation. 

A  volumetric  method  for  the  determination  of  tannin  and  the  analysis  of 
tanning  materials  and  extracts,  A.  Thompson  {Compt.  Rend.  Acad.  Sci.  Paris, 
135  {1902),  No.  17,  pp.  689-691). 
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A  method  for  the  determination  of  glycerin  in  wine,  A.  Trillat  {Compt. 
Bnul.  Acad.  Sa.  I'arlx,  1S5  {1902),  X».  -.'1,  }>i>.  90S-905). 

On  albuminoid  substance  extracted  from  maize  seed,  E.  Donard  and  H. 
Labbe  {Compt.  Rend.  Acad.  >Sd.  Park,  1.35  {1902),  No.  18,  pp.  7 44-7 4(i).— The  method 
of  preparation  and  the  chemical  properties  of  a  maize  proteid,  "mazaine,"  are  here 
described,  and  an  elementary  analysis  reported.  The  author  states  that  corn  con- 
tains 4  to  4.5  per  cent  of  tliis  proteid. 

On  musculamine,  a  new  derivative  from  muscles,  A.  Etard  and  A.  Vila 
{Compt.  Jiend.  Acad.  Vci.  Paru,  135  {1902),  No.  17,  pp.  698-700).— A  brief  note 
describing  a  base  prepared  from  muscular  tissue  for  which  the  name  "musculamine" 
is  {proposed. 

Experiments  with  Wollny's  refractometer  for  milk  analysis,  S.  Hals 
{Aarsbr.  Offent.  Foranstalt.  Laudln:  Fn-mme,  1901,  pp.  402-409). — The  WoHny  refrac- 
tometer Avas  compared  with  the  Adams  method  for  the  analysis  of  fresh  milk,  gravity 
and  separator  skim  milk,  watered  milk,  and  adidterated  milk  of  various  kinds,  in 
a  study  of  the  applicability  of  the  refractometer  in  milk  control  stations.  It  was 
found  that  the  results  with  the  Wollny  refractometer  were  more  accurate  than  those 
obtained  with  the  Gerber  butyrometric  method,  and  as  a  rule  differed  from  the  gravi- 
metric results  by  less  than  0.1  per  cent.  Owing  to  the  great  care  required  in  the 
manipulation  of  the  method,  the  many  different  steps,  the  expense  of  the  reagents, 
etc.,  the  refractometer  is  not  recommended  in  preference  to  the  Gerber  method  in 
milk  analysis  where  a  large  number  of  samples  are  to  be  tested  daily,  as,  for  example, 
at  milk  control  stations. — f.  \v.  woll. 

Proceedings  of  the  first  annual  meeting  of  the  Association  of  German 
Food  Chemists  {/l^chr.  Untt'r.'<ucli.  Nahr.  n.  < lcnu!<.^iidl.,  5  {1902),  No.  21,  pp.  993- 
1111). — Among  the  subjects  considered  at  the  meeting,  which  was  held  at  Eisenach 
in  August,  1902,  were  the  examination  of  Italian  pastes  and  similar  materials,  the 
detection  of  margarin  in  butter,  the  detection  of  fluorin  in  plants,  (|uantitative 
examination  of  aqueous  solutions  by  the  innnersion  refractometer,  the  (juantity  and 
determination  of  boric^  acid  in  plants,  the  direct  gravimetric  determination  of  boric 
acid  in  foods,  lactic  acid  in  wine,  the  lecithin  content  of  fats,  weed  seeds,  especially 
cockle,  in  meal,  and  changes  in  beeswax  due  to  bleaching  with  chemicals. 

Synopsis  for  use  in  analysis  and  examination  of  preserved  foods,  etc., 
C.  Man(;et  {Tali/cdii.r  si/nojiliqtus  jxmr  raiiali/.sc  di'.-<  con.^erri'.'<  aViniciitairii^.  Paris: 
J.  B.  Bailliere  d'  tSoDS,  1902,  pp.  88,  fiyx.  13,  dyms.  2). — Tabular  statements  are  given 
for  guidance  in  the  analysis  and  examination  of  preserved  meats,  lard,  milk,  etc. 

Report  of  the  Chemical  Control  Station,  Trondhjem,  Norway,  1901, 
T.  SoLHERci  {Aar!<l)r.  Offenl.  Foranstalt.  Laiulhr.  Fremme,  1901,  pp.  220-254)-— The 
total  number  of  samples  examined  at  the  station  during  the  year  was  873,  including 
feeding  stuffs,  fertilizers,  soils,  and  foods.  The  results  of  the  analyses  are  given  and 
discussed.  Accounts  are  also  embodied  in  the  rei)ort  of  7  different  series  of  fertilizer 
experiments  on  farms  located  in  the  vicinity  of  Trondhjem. — v.  w.  woll. 

Annual  report  of  the  progress  in  agricultural  chemistry,  1901,  A.  Hilger, 
T.  IhETRiCH,  ET  al.  {.Jalirexhcr.  Agr.  Chem.,3.  scr.,4  {1901),  pi>.  XXXVIIlY  613). — 
This  contains  abstracts  of  the  more  important  articles  in  agricultural  chemistry  pub- 
lished in  1901  and  titles  of  articles  of  less  importance.  The  subjects  are  classified 
under  i)lant  i)roduction,  animal  production,  agricultural  technology,  and  methods  of 
investigation. 

Annual  report  of  the  progress  in  chemistry  and  related  parts  of  other 
sciences,  1894,  G.  Bodlander,  W.  Kerp,  <i.  Minunni,  et  al.  {.lalircslirr.  Fnrtsclir. 
Chem.,  1894,  A''w.  1-9,  ijp.  i'^^^").— This  volume,  i.ulilished  in  1902,  contains  abstracts 
of  literature  of  chemistry  and  related  subjects,  with  classilied  table  of  contents  and 
author  and  subject  indexes. 
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BOTAXY. 

The  effect  of  sunshine  on  plants,  X.  Passerini  (Bui.  Soc.  Bot.  Ital.,  190 J,  pp. 
13-34;  f'^-"*-  '"  Jour.  Rot/.  3f(a-o.s.  Soc  [London'\,  1902,  Xo.  5,  p.  574)- — The  results  of 
growing  18  difft-rent  species  of  plants  in  direct  sunlight  and  in  diffused  light  are 
shown.  By  analyses  the  author  determined  the  relative  percentages  of  water,  organic 
matter,  and  ash  of  the  2  sets  of  plants.  The  highest  gain  was  found  in  a  gourd  where 
the  plant  grown  in  sunshine  was  27  times  heavier  than  the  shaded  plant.  Next  to 
this  in  gains  were  barley  and  maize,  the  difference  in  each  case  being  about  9  times 
as  great  for  the  plants  grown  in  the  sunlight  as  in  the  shade.  The  greatest  gain  in 
organic  substani'e  was  shown  by  rape,  barley,  and  pimpernel.  The  conclusions 
drawn  by  the  author  are  that  in  every  case  the  plant  exposed  to  direct  sunlight  is 
heavier  than  the  shaded  plant,  and  that  the  failure  of  direct  radiation  limits  the 
growth  of  the  plant  and  retards  its  vegetative  phases,  especially  the  inflorescence  and 
the  comjilete  development  of  the  fruit.  Plants  grown  in  direct  sunshine  are  much 
greener  than  the  shaded  plants,  and  the  shaded  plants  have  a  larger  proportion  of 
water  and  less  solid  substance.  The  higher  percentage  of  solids  in  the  sun-grown 
plants  is  chiefly  due  to  the  organic  matter,  the  difference  in  the  proportion  of  mineral 
matter  being  less  noticeable. 

Influence  of  X-rays  on  plants,  H.  Seckt  {Ber.  Deut.  Bot.  GeselL,  W  {1902),  No. 
2,  pp.  87-9-1;  (tf).^.  in  .Jour.  Itoij.  Microx.  Soc  [London^,  1902,  No.  4,  P-  -#5). — The  author 
found  that  the  exposure  to  X-rays  distinctly  favored  the  streaming  movement  of 
protoplasm  and  the  leaf  movements  of  Mimosa  and  Oxalis.  After  from  15  to  45 
mimites'  exposure  to  these  rays  movements  which  before  had  been  very  slow  became 
quite  rapid.  When  the  tube  of  the  apparatus  experimented  with  was  placed  too 
close  to  the  object  a  greater  or  less  tendency  to  jilasmolj^sis  was  observed.  This  the 
author  attributes  to  the  harmful  action  of  other  electric  waves. 

Electrical  phenomena  in  plants,  A.  Tompa  {Bot.  Centbl.,  Beihefie,  12  {1902),  pp. 
99-l.)iJ,  fiffs.  .i;  (ibx.  iu  Jour.  Roij.  Micros.  Soc  [Loudon'],  1902,  No.  5,  p.  574)- — There 
was  found  to  be  no  essential  difference  of  intensity  in  manifestation  of  electric 
polarization  in  living  and  dead  seeds.  The  polarization  currents  in  both  dead  and 
living  seeds  may  reach  considerable  intensity  but  are  of  small  tension.  Tlie  amount, 
intensity,  and  the  direction  of  the  current  vary  according  to  variations  in  the  inter- 
nal resistance  of  the  seed.  It  is  claimed  that  the  question  of  living  seeds  may  be 
determined  by  what  are  termed  lesion  currents.  A  lesion  current  whose  potential 
exceeds  0.005  volt  may  be  considered  as  a  criterion  of  life  in  a  seed. 

Electric  response  in  plants  under  mechanical  stimulus,  J.  C.  Bose  {Jour. 
Linu.  Soc  [London],  Bot.,  35  {1902),  pp.  275-304,  figs.  25;  abs.  in  Jour.  Roij.  Micros. 
Soc  [Jjondon],  1902,  No.  5,  pp.  574,  575). — The  object  of  the  author's  experiments 
was  to  prove  that  plants  and  their  different  organs  respond  to  electric  stinmli  in  the 
same  way  that  animal  tissue  responds,  indicating  that  vital  phenomena  are  identical 
in  the  animal  and  plant  kingdoms.  The  responses  are  held  to  be  physiological, 
since  whatever  inliuences  the  jihysiological  activity  of  the  plant  also  tends  to  increase 
or  diminish  the  electric  response.  The  author  emphasizes  the  importance  of  this 
unity  between  plants  and  animals;  and  owing  to  the  simpler  conditions  which  obtain 
in  plant  life,  the  electro-physiological  investigations  in  plants  may  be  found  to  throw 
nuich  light  on  this  subject. 

Concerning'  the  respiration  of  injured  leaves,  X.  Dorofeiew  {Ber.  Deut.  Bot. 
GeselL,  20  {1902),  No.  7,  pp.  396-402). — By  separating  leaves  from  the  jilants  bearing 
them  and  placing  them  under  various  conditions  the  author  studied  the  effect  of 
such  separation  and  injury  upon  the  respiration  of  the  leaves.  It  was  found  that 
the  carbohj'drates  present  in  the  leaves  influence  their  respiration  to  an  important 
degree.  If  the  carbohydrates  are  abundant  there  is  but  a  slight  increase  in  the 
respiration  due  to  the  wounding,  while  if  the  amount  is  small  the  respiration  is 
greatly  accelerated.     This  was  found  to  be  true  both  for  green  and  etiolated  plants. 
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Influence  of  irritation  on  the  growth  of  unicellular  plants,  J.  Trzebinski 
{Bui.  Mernat.  Acad.  Set.  Cracovie,  1902,  pp.  112-130;  ah^.  in  Jour.  Roy.  Mlcro.^.  Soc. 
[ionrfon],  1902,  No.  4,  p.  471). — A  series  of  observations  was  made  on  the  growth  of 
Phycomijces  nitens  under  the  influence  of  various  irritants.  Mechanical  injury  was 
found  to  lower  the  turgescenee  and  retard  the  growth  of  the  hypha?.  Even  very 
slight  injuries  were  found  to  act  to  the  detriment  of  the  plant.  The  irritation  of  the 
sporangium  by  means  of  slender  glass  rods  or  similar  agents  caused  an  increase  in  the 
growth  of  the  stalk.  The-vapor  of  ether  induced  a  more  rapid  growth  when  present 
in  an  open  vessel  but  if  too  condensed  the  growth  was  entirely  stopped.  The  experi- 
ments are  held  to  show  a  marked  similarity  between  the  higher  and  lower  plants  in 
response  to  various  stininli. 

The  permeability  of  protoplasm,  Van  Rysselberghe  {Rec.  7/).s^  Bot.  Univ. 
Bruxelles,  5  {1902), pp.  209-249,  ph.  6;  ahs.  in  Juur.  Roy.  Micros  Soc.  \_London'],  1902, 
No.  4,  p.  442). — Observations  are  reported  on  the  influence  of  temperature  on  the  per- 
meability of  living  protoplasm.  The  principal  observations  were  on  the  contraction 
and  expansion  of  living  elder  pith  and  of  the  epidermal  cells  of  Tradescantia.  It 
was  found  that  the  permeability  of  the  protoplasm  increased  with  the  rise  of  tem- 
perature. At  30°  C.  the  protoplasm  was  8  times  more  permeable  than  at  0°.  The 
permeability  was  found  to  be  greatly  reduced  but  not  completely  checked  at  0°  C, 
and  this  applied  not  only  to  the  passage  of  water  but  also  of  substances  held  in 
solution.  The  passage  of  water  was  found  to  take  place  under  greatly  reduced 
osmotic  pressures,  and  it  is  thought  probable  that  there  is  no  minimum  force  of  filtra- 
tion below  which  no  passage  of  water  takes  place.  It  was  further  found  that  when 
the  cell  saj)  of  the  cell  was  isotonic  with  a  certain  solution  at  a  given  temperature  it 
remained  isotonic  with  the  same  solution  at  all  temperatures,  providing  changes  in 
the  cell  sap  had  not  taken  jjlace  by  adaptation. 

Predisposition  and  immunity  in  plants,  H.  Marshall  Ward  {Proc.  Comb. 
Phil.  Soc,  11  {1902),  pp.  307-328;  ahs.  in  Jour.  Roy.  Micros.  Soc.  [London],  1902,  No. 
4,  p.  473). — A  discussion  is  given  of  the  predisposition  and  immunity  of  certain  plants 
to  disease,  based  upon  the  author's  investigations  on  the  culture  of  rusts  on  brome 
grasses.  His  studies  were  confined  to  inoculation  experiments  with  the  uredospores 
of  Puccinia  dispersa,  and  the  results  obtained  led  to  the  conclusion  that  the  source 
from  which  the  spores  are  taken  and  the  specific  characteristics  of  the  grass  inocu- 
lated must  l>oth  be  taken  into  account  if  infections  were  successful.  Certain  species 
of  grasses  were  readily  infected  by  spores  taken  from  individuals  of  the  same  species, 
but  were  immune  to  those  of  other  brome  grasses  in  an  increasing  degree  as  the 
species  was  further  removed  in  its  systematic  relationship.  It  was  found  to  be  very 
difficult  to  inoculate  plants  from  one  specific  group  to  another,  and  although  the 
various  characters  of  the  plants  were  studied  the  conclusion  was  reached  that  the 
capacity  for  infection  is  due  to  some  biological  distinction  and  is  wholly  independent 
of  the  anatomical  structure. 

The  origin  of  variegated  varieties  of  plants,  E.  Laurent  {Bui.  Soc.  Roy.  Bot. 
Belg.,  39  {1900) ,  II,  pp.  6-9). — According  to  the  author,  variegation  is  of  2  forms — 
(1)  that  which  is  jiroduced  from  seeds  and  whicli  may  be  attributed  to  some  of  the 
phenomena  of  fecundation,  and  (2)  the  variegation  which  appears  in  buds,  generally 
designated  as  .sports.  An  account  is  given  of  observations  in  a  nursery  in  which  varie- 
gated forms  appeared  of  the  common  plum,  quince,  Cerasusacida,  Ccdalpahignonioides, 
Ailanthus  glandulosa,  Populns  c<maden.vs,  and  2  varieties  of  elm.  The  variation  noticed 
in  these  trees  was  that  presented  in  the  second  category,  viz,  the  occurrence  of  sports, 
and  although  the  same  trees  were  cultivated  in  neighboring  nurseries  and  different 
parts  of  the  same  the  variegation  was  nf)ticed  in  only  one  particular  region.  It  is 
believed  that  there  must  have  been  some  substance  present  in  the  soil  wl)ich  was 
taken  up  by  the  roots  and  carried  throughout  the  plants,  affecting  the  distribution  of 
the  chlorophyll.    This  substance  is  l)elieved  to  be  some  form  of  xymase  and  by  the 
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presence  of  this  is  to  be  explained  the  transniission  of  variegation  by  means  of  grafts 
and  cuttings. 

Experiments  on  cereal  improvement  at  Olbersdorf,  G.  Swoboda  {ZUchr. 
Landiu.  Versuchsiv.  Oesierr.,  5  {1902),  No.  11,  pp.  12T2-1288). — A  detailed  account  is 
given  of  experiments  which  have  been  carried  on  at  the  station  of  Olbersdorf  in  the 
improvement  of  varieties  of  cereals.  Spelts  and  oats  were  the  subject  of  the  improve- 
ment experiments,  the  object  being  to  secure  varieties  better  adapted  to  cultivation 
under  conditions  of  elevation,  temperature,  etc.,  which  prevail  at  that  station.  Pota- 
toes were  also  experiiiiented  with,  but  are  not  reported  upon  in  any  detail. 

The  g-ermination  of  potato  tubers,  II.  Vochtino  {Boi.  Zfg.,  1.  Aht.,  60  {1902), 
No.  5, pp.  87-114, pis.  2;  <ibs.  in  Jour.  lioi/.  Miero.'i.  Soc.  ILondon],  1902,  No.  4',  P-  452). — 
There  was  found  to  be  a  close  correlation  l:)etween  the  temperature  and  the  manner 
of  development  of  the  sluxjts  Hi)ringingfroni  potato  tubers.  At  a  temperature  which 
only  slightly  exceeded  the  lower  limit  at  which  gernaination  begins  only  tuber-bearing 
shoots  were  produced,  while  at  the  optimum  temperature  these  shoots  were  exclu- 
sively developed.  In  the  former  case  the  root  development  of  the  plants  was  very 
small,  while  in  the  latter  roots  were  abundantly  developed.  The  amount  of  water 
in  the  soil  was  also  found  to  be  closely  related  to  the  mode  of  growth.  If  little  or  no 
water  was  present  there  was  but  slight  development  of  roots,  and  no  leaf  shoots  were 
formed,  but  only  tubers.  On  the  other  hand,  with  a  plentiful  supply  of  water,  numer- 
ous roots  and  leaf  shoots  appeared  but  no  tubers.  An  increase  in  the  supply  of  mois- 
ture in  the  air  w'as  found  to  favor  the  development  of  leaves  on  the  shoots  where  only 
scales  were  formed  in  insufficient  moisture.  The  amount  of  oxygen  in  the  atmos- 
phere was  found  to  exert  no  appreciable  influence  during  the  course  of  germination. 

Aleurone  gfrains  in  oily  seeds,  B.  Gram  (A".  Danske  Vidensk.  Selnk.  Skr.,  6.  s^er.,  9 
{1901),  pp.  303-336,  pis.  4;  abs.  in  Jour.  Roy.  Micros.  Soc.  ILondon],  1902,  No.  4,  pp. 
442,  443)'. — The  author  has'examined  the  character  and  reaction  of  the  tegument, 
fundamental  mass,  globoid,  crystal,  etc.,  elements  of  oil-bearing  seeds.  The  seed 
coat  was  found  to  be  highly  refractory.  The  fundamental  mass  consisted  mainly  of 
albuminoids  which  showed  different  degrees  of  solubility  in  dilute  caustic  potash  for 
the  different  kinds  of  seed.  In  the  globoid  not  only  were  the  acid  phosphates  of 
calcium  and  magnesium  found,  but  also  succinic  acid,  and  from  their  behavior  with 
various  solvents  the  globoids  seemed  to  have  a  uniform  composition.  The  investiga- 
tions relating  to  the  presence  of  alkaloids  were  of  a  negative  character.  From  the 
crystals  present  succinic  and  oxalic  acids  and  magnesium,  calcium,  and  potassium 
were  obtained.  The  difference  in  resistance  of  the  crystals  to  different  reagents  is 
due  to  differences  in  their  chemical  composition.  In  most  cases  the  author  concludes 
that  the  crystalloids  are  of  a  very  complex  nature. 

Enzyms  of  the  tea  leaf,  II.  H.  Mann  {Jour.  Asiatic  Soc.  Bengal,  70  {1901),  II, 
No.  2,  pp.  154-166). — After  briefly  reviewing  the  chemistry  and  physiology  of  the 
tea  leaf,  the  author  gives  an  account  of  investigations  on  the  enzyms  which  are  found 
in  the  tea  leaf  and  to  which  the  character  of  the  prepared  tea  is  said  to  be  due.  It  is 
said  that  an  oxydase  occurs  in  the  leaf  of  the  tea  plant,  and  that  this  is  the  principal 
agent  which  causes  fermentation  and  coloring  of  the  leaf.  It  is  most  active  at  tem- 
peratures below  55°  C,  and  is  destroyed  at  a  temperature  of  80°.  It  occurs  in 
greatest  abundance  in  the  unopen  leaves  at  the  tip  of  the' shoot.  The  quantity 
tlecreases  as  the  leaves  grow  older,  but  the  leafstalks  contain  almost  the  same 
amount  as  the  tip  leaf.  In  leaves  of  the  same  general  type  those  which  contain  the 
most  of  the  enzym  make  the  most  highly  flavored  tea,  and  the  increase  in  the  enzym 
of  the  leaf  seems  to  be  related  to  the  amount  of  phosphates  in  the  soil.  The  amount 
of  enzym  in  the  leaf  increases  rapidly  during  the  process  of  withering  the  leaves,  a 
fact  that  makes  it  probable  that  this  ferment  performs  much  more  important  func- 
tions in  the  manufacture  of  tea  than  has  hitherto  been  believed.  Other  enzyms 
were  found  to  occur  in  the  tea  leaf,  but  as  yet  no  evidence  has  been  obtained  to 
show  that  tney  are  ot  great  importance  in  tea  manufacture. 
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Alinit,  C.  ScHULZE  {Centbl.  Agr.  Cliem.,  31  {1902),  pp.  143-147;  obs.  in  Jour.  Roy. 
3ficrox.  Soc.  [London],  1902,  No.  5,  p.  60S).— The  author  states  that  the  AHnit  bacil- 
lus requires  organic  nitrogenous  matter  for  its  growth  and  fails  to  grow  in  nonnitrog- 
enous  solutions.  Wheat  was  grown  in  pots  containing  EUenbach  soil  and  ground 
sandstone,  which  were  divided  into  the  series  of  sterilized,  inoculated,  and  check. 
At  the  conclusion  of  the  experiments  it  was  found  that  although  all  the  pots  con- 
tained molds  and  various  bacteria,  the  alinit  bacillus  predominated.  No  fixation  of 
free  nitrogen  had  taken  place,  but  on  the  contrary  there  was  a  distinct  loss  of  nitro- 
gen. Similar  results  were  obtained  in  pot  experiments  exposed  to  the  air,  and  neg- 
ative results  were  obtained  in  a  set  of  experiments  to  determine  the  effects  of 
carl)ohy<lrates  as  well  as  in  field  experiments  of  barley  and  oats. 

Energy  of  assimilation  in  fungi,  T.  Bokorny  {Arch.  Physiol.  [PjUlger],  89 
{1902),  No.  9-10,  pp.  454-474;  ahs.  in  Jour.  Boy.  Micros.  Soc.  [London],  1902,  No.  5, 
p  587). — It  was  found  that  the  assimilation  energy  measured  by  the  relative  increase 
in  weight  is  much  greater  for  molds  and  yeasts  than  for  green  plants.  A  mold  grown 
in  a  medium  containing  glycerol  and  ammonium  sulphate  increased  in  weight  1,000 
times  in  28  days.  Yeasts  increased  most  rapidly  in  the  presence  of  cane  sugars  when 
the  nitrogenous  food  present  was  peptone.  Asparagin  is  said  to  be  less  favorable, 
and  ammonium  sulphate  least  of  all.  Spirogyra  is  said  to  be  able  to  assimilate  its 
carbon  from  sodium  formaldehyde  sulphonate  in  the  absence  of  carbon  dioxid,  starch 
being  formed  in  the  cells.  In  5  days  0.07  gm.  of  a  dried  plant  produced  0.11  mg.  of 
starch. 

Resistance  of  molds  to  metallic  poisons,  C  Pulst  {Jalirh.  Wiss.  Bot.  [Prings- 
heiiii],  87  {1902),  No.  2,  pp.  205-263;  ahs.  in  Jour.  Boy.  Micros.  Soc.  [I^ondon],  1902, 
No.  4,  p.  472). — Cultures  were  made  of  Mucor  vmcedo,  Aspergillus  niger,  Botryiis 
cinerea,  and  Penicillium  glnucitm  to  test  the  effect  of  metallic  poisons  upon  their  devel- 
opment. The  sulphates  of  copper,  zinc,  iron,  etc.,  were  mixed  with  the  substratum 
upon  which  the  molds  were  grown,  and  the  effect  noted  upon  the  subsequent  devel- 
opment. The  results  showed  that  Penicillium  glaucum  possessed  the  greatest  power 
of  resistance,  and  the  other  8  were  extremely  sensitive  to  the  influence  of  metallic 
poisons.  It  was  further  found  that  molds,  }iarticularly  Penicillium,  have  the  power 
of  accommodating  themselves  to  the  medium  in  which  they  are  grown,  and  the  limit 
of  resistance  rises  with  each  generation  of  the  fungus. 

The  influence  of  a  medium  on  the  respiration  of  molds,  S.  Kostvtschew 
{Ber.  Deut.  Bot.  GeselL,  20  {1902),  No.  6,  pp.  327-334)  .—Experiments  are  reported 
with  Mucor  stolonifer  and  Aspergillus  niger  in  which  the  author  sought  to  ascertain 
whether  there  was  any  relation  between  the  intramolecular  respiration  of  these 
molds  and  the  alcoholic  fermentation  of  yeasts.  The  molds  were  grown  upon  vari- 
ous media  in  an  atmosphere  free  from  oxygen,  and  the  effect  of  different  substances 
as  influencing  tlie  respiration  is  shown.  There  was  no  evidence  found  to  indicate 
that  intramolecular  respiration  and  alcoholic  fermentation  are  identical. 

A  few  comnicn  fleshy  fungi  of  Ames,  Alice  W.  Hess  {Iowa  Stu.  Bid.  61,  pp. 
148-153,  jigs.  5). — Descrii)tive  notes  are  given  on  a  number  of  fungi,  among  them 
Coprirms  micaceous,  MorcheWt  csculenta,  Pleurolus  oslre<dus,  P.  sapidus,  and  1'  ulmarius, 
sdso  Agaricus  campeslris,  Lycoperdon  giganteum,  and  Lepiota  morgani.  Tins  last  spe- 
cies is  considered  l)y  many  to  l)e  poisonous,  although,  according  to  the  author,  it  has 
l)een  eaten  without  injury  by  a  number  of  individuals. 

New  species  of  fungi  from  various  localities,  J.  B.  Ellis  and  E.  Bartholo- 
mew {Jour.  MycoL,  8  (1902),  No.  64,  pp.  173-178). — Descriptions  are  given  of  about 
2  dozen  new  species  of  fungi,  most  of  which  are  saprophytic,  hut  a  few  are  said  to 
occur  ]iarusitically  on  living  leaves  and  other  parts  frf  plants  of  economic  value. 

A  monstrosity  of  Boletus  luteus,  C.  Van  Bambeke  {HuI.  Soc.  Boy.  Bot.  Belg., 
39  {1900),  I,  pp.  7-21,  pi.  1). — An  account  is  given  ot  an  unusual  form  <jf  Boletus 
luteus  which  is  caused  by  the  parasitism  of  the  fungus  Hy}>omyces  chrysospermus. 
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Report  of  the  New  York  State  botanist,  C.  H.  Peck  {Bid.  New  York  State  Mns., 
10  {1901),  No.  54,  pp-  931-984,  pi !f.  7). — Lists  are  given  of  the  plants  added  to  the 
herbarium  during  the  year  covered  by  the  report,  together  with  notes  on  species 
not  hitherto  reported  as  occurring  within  the  State;  also  descriptions  of  new  species 
and  remarks  and  oliservations  on  old  species.  A  number  of  species  of  edible  fungi 
are  described  in  detail,  and  illustrated  by  colored  plates. 

Report  of  the  botanist,  F.  M.  B\ii.e^  {Queendand  Ayr.  Jour.,  11  {1902),  No.  6, pp. 
401-403). — A  summary  is  given  of  the  activity  of  the  botanist  during  the  season 
covered  by  the  report,  and  particular  attention  called  to  the  numerous  requests  for 
the  itlentification  of  suspected  poisonous  plants.  On  account  of  the  prevailing 
drought  resulting  in  a  scarcity  of  food,  stock  has  browsed  upon  many  plants  which  in 
ordinary  seasons  would  not  have  been  touched.  This  has  led  to  many  suspected 
cases  of  poisoning.  In  some  instances  the  plants  have  been  found  of  a  poisonous 
charactei",  but  the  really  injurious  ones  have  been  few  in  number. 
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Bacteriological  investigations  of  the  Ames  sewage-disposal  plant,  L.  H. 
Pammel  {C'entbl.  BoM.  a.  Bar.,  2.  AU.,  0  {1902),  No.  3-4,  pp.  89-107,  ph.  3).— A 
description  is  given  of  the  sewage-disposal  plant  at  Ames,  Iowa,  and  of  the  results  of 
bacteriological  studies.  The  number  of  bacteria  per  cul)ic  centimeter  is  rejiorted  for 
the  different  months,  and  the  daily  variation  is  shown  in  tabular  form.  No  attempt 
was  made  to  identify  all  si)ecies  of  bacteria  found  in  the  effluent,  although  BaciUus 
liquefaciensJiuoresceHs  and  B.  iiiutdbilis  and  several  species  of  Sart-ina  were  found  quite 
commonly.  Chemical  analyses  are  rep(jrted  of  samples  of  water  taken  from  time  to 
time,  which  tend  to  show  the  uniformly  high  efficiency  which  the  iJant  has  attained, 
particularly  in  the  consumption  of  all)uminoid  ammonia,  etc.  The  bacteriological 
results  show  that  all  but  an  insignificant  part  of  the  bacteria  are  removed  by  this 
sewage-disposal  plant,  the  degree  of  purification  ranging  from  99  to  99.55  per  cent. 

Bacteriological  studies  at  the  Lawrence  experiment  station,  S.  DeM.  Gage 
{}f(i.-imcliii.s(ttti  Slate  Bd.  Health  Bjil.  I'joi,  jiji.  397-420). — A  number  of  papers  are 
given  in  which  changes  are  suggested  in  the  methods  for  the  eradication  of  BacUlus 
coll  in  water,  and  a  review  given  of  B.  eol'i  studies,  as  well  as  on  methods  for  the  dif- 
ferentiation of  bacteria.  A  ijroposed  system  of  classification  of  bacteria  is  described, 
and  technical  descriptions  given  of  a  number  of  species  of  bai-teria  which  have  been 
isolated  during  the  routine  studies  of  the  station. 

The  penetration  of  plant  tissues  by  bacteria,  G.  Ellkodt  ( CeniU.  BaJd.  u. 
Par.,  2.  Alt.,  9  {1902),  No.  17-18,  pp.  639-64'^).— On  account  of  the  reputed  possi- 
bility of  the  transmission  o  bacterial  diseases  of  man  and  animals  through  eating 
uncooked  vegetable  matter  that  had  been  grown  in  inffested  soils,  the  author  studied 
a  number  of  plants  in  j)ots  watered  with  exceptionally  active  cultures  of  Bacterium 
pyocijaneum.  Oats,  beans,  vetches,  i)eas,  violets,  peonies,  and  iris  were  experimented 
with.  The  plants  were  grown  until  well  established,  after  which  the  bacterial  cul- 
tures were  added  to  the  soil.  After  a  further  period  of  growth  the  plant  tissues  were 
examined  for  bacteria.  Although  the  bacteria  were  found  to  grow  in  the  soil,  none 
was  found  in  the  tissues  of  the  plants  experimented  with  so  long  as  their  roots 
remained  uninjured.  This  seems  to  indicate  that  at  least  this  species  of  bacteria  is 
not  able  to  penetrate  the  root  tissues  and  thereby  get  into  the  above-ground  parts  of 
plants. 

Assimilation  of  free  nitrogen  by  bacteria,  M.  W.  Beijerinck  and  A.  van  Delden 
{Centhl.  Bakt.  a.  Par.,  2.  AU.,  9  (1902),  No.  1-2,  jop.  5-.^,:?).— Studies  are  reported  on 
the  ability  of  a  numl^er  of  bacteria  to  assimilate  free  atmospheric  nitrogen,  the 
authors  investigating  various  forms  of  Chroococcus  in  particular.     These  organisms 
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were  cultivated  in  nutrient  media  as  pure  cultures,  pasteurized  cultures,  and  mixed 
cultures,  and  the  power  of  nitrogen  assimilation  shown.  The  amount  of  nitrogen 
added  l:)y  the  organisms  to  the  media  varied  considerably,  especially  with  the  mixed 
cultures,  the  limits  lieing  from  0.73  to  6.93  mg.  per  gram  of  glucose  or  mannite  in  the 
solution.  In  the  pasteurized  cultures  the  range  of  variation  was  from  0.17  to  4.93  mg., 
while  in  the  pure  cultures  or  combinations  of  known  species  the  range  was  from  0  to 
5.91  mg.  per  gram  of  glucose  or  mannite.  The  possibility  of  symbiosis  between 
forms  of  Chroococcus  and  other   organisms  was  not  i)roved. 

Observations  on  the  conditions  of  light  production  in  luminous  bacteria, 
R.  E.  l\.  McKenney  {Pruc.  Biol.  8oc.  Washington,  15  {1902),  i^p.  213-234,  fig.  i).— A 
study  is  reported  of  a  num))er  of  so-called  phosphorescent  bacteria  in  which  the 
author  investigated  their  culture  and  the  effect  of  various  agents  upon  their  lumines- 
cence. It  was  found  that  all  acids,  as  well  as  an  excess  of  alkali,  were  injurious  to 
light  production.  The  temperature  limits  for  light  emission  are  within  those  neces- 
sary for  growth.  Exposures  to  teniiieratures  above  the  growth  maximum  were 
highly  injurious  to  the  power  of  light  production,  while  exposure  to  low  temper- 
atures seemed  to  serve  as  a  stimulus  to  light  production.  There  was  no  lumines- 
cence at  or  below  0°  C.  A  certain  degree  of  continued  illumination  was  found 
without  effect,  and  it  is  jtossible  for  the  bacteria  to  pass  their  entire  lives  in  the  dark 
and  yet  emit  a  brilliant  light.  Ether  acts  as  a  narcotic,  preventing  luminescence  but 
not  growth.  Peptone  or  a  related  protein  was  found  requisite  for  the  nutrition  of 
luminous  bacteria,  and  either  sodium  or  magnesium  is  required  for  growth  and  espe- 
cially for  light  production.  Potassium,  ammonium,  calcium,  etc.,  can  not  replace 
sodium  or  magnesium.  The  author  l;)elieves  that  luminescence  is  connected  with 
metabolism,  and  since  its  appearance  is  closely  followed  by  the  presence  of  the  cul- 
ture liquid  of  the  products  of  protein  decomposition  it  is  believed  to  be  a  phase  of 
destructive  metabolism. 

The  strawberry  bacillus,  W.  Eichholz  {Cmtbl.  Bakt.  u.  Par.,  2.  Abt.,  :>  {1902), 
No.  11-12,  pp.  425-428,  figs.  2). — A  description  is  given  of  the  growth  and  morpho- 
logical characters  of  the  so-called  strawberry  bacillus  on  a  number  of  different  cul- 
ture media. 

A  review  of  existing  methods  for  cultivating  anaerobic  bacteria,  O.  F. 
HuNziKER  [Reprint  from  Jour.  Appl.  Micros,  and  Lab.  Methods,  Vol.  5,  Nos.  3, pp.  1694- 
1697;  4,  pp.  1741-1758;  5,  pp.  1800-1814;  6,  pp.  .r<§54--?<?56).— The  author  presents  an 
elaborate  discussion  of  the  literature  of  this  subject  in  connection  with  an  extensive 
bibliography.  The  methods  for  producing  anaerobic  conditions  which  are  discussed 
in  the  article  include  the  formation  of  a  vacuum,  rei)lacement  of  air  by  inert  gases, 
absorption  of  oxygen,  reduction  of  oxygen,  exclusion  of  atmospheric  oxygen  by 
means  of  various  physical  and  mechanical  devices,  and  the  combined  application  of 
2  or  more  of  these  methods.  Special  attention  is  given  to  methods  of  cultivating  the 
bacilli  of  tetanus  and  anthrax. 

Investigations  on  the  physiology  and  morphology  of  alcoholic  ferments, 
E.  ('.  Hansen  {Compt.  Perid.  Trarav.r  Jxd).  < 'arlshei-f/,  5  [1902),  No.  2,  pp.  64-67,  figs. 
2). — An  account  is  given  of  tlie  sjuu'e  formation  of  certain  species  of  Saccharomyces. 

Comparative  investigations  on  the  condition  of  grow^th  and  reproduction 
of  yeasts,  etc.,  E.  C.  Hansen  {Compt.  Bend.  Trarau.v  Lab.  Carlsberg,5  {1902),  No. 
2,  pp,  68-107,  figs.  4)- — The  author  has  investigated  the  conditions  for  the  vegetative 
growth  and  development  of  the  organs  of  reproduction  in  yeasts  and  other  alcoholic 
ferments.  Recent  investigations  regarding  budding,  spore  formation,  and  the  rela- 
tion between  budding  and  spore  formation,  are  given,  and  the  effect  of  temperature 
on  these  factors  is  shown.  As  a  rule  the  maxinunn  temperature  for  the  vegetative 
growth  of  Saccharomycetes  was  found  to  be  higher  than  that  for  the  formation  of 
spores. 
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The  influence  of  external  factors  on  the  assimilation  of  yeasts,  T.  Bokorny 

{Centhl.  Bakt.  u.  Far.,  2.  AbL,  D{I90J),  Nos.  1-2,  -pp.  55-62;  3-4, 'PP- 117-126,  fig.  1).— 
The  concentration  of  the  culture  medium,  action  of  poisons  like  formalin,  alkaloids, 
etc.,  the  presence  of  acids  beyond  a  very  weak  concentration,  and  of  alcohol  in  a 
concentration  of  more  than  5  per  cent,  were  found  to  check  the  assimilative  action 
of  yeasts.  It  was  found  that  like  green  plants  the  variation  of  temperature  played 
an  important  part,  the  maximum  assimilation  taking  place  at  20  to  25°  C,  while  at 
40°  it  was  checked  and  at  20°  was  nearly  at  the  minimum. 

The  Benikoji  fungus,  Y.  Uyeda  {Bot.  Mag.  \_Tokyo'\,  15  (1901),  pp.  160-163;  16 
{1902), pp.  79,  pi.  1;  ((/as.  in  Jour.  Roy.  Micros.  Sac.  {London'],  1902,  No.  4,  p.  466). — An 
account  is  given  of  the  fungus  used  in  making  a  Chinese  fermented  drink  known  as 
anchu  from  rice  in  Formosa.  Several  fungi  were  found  to  take  part  in  the  process, 
but  the  chief  agent  of  fermentation  was  said  to  be  a  siiecies  of  Monascus.  In  cultiva- 
tion the  fungus  produces  sporangia,  wiiich  become  reddisli  in  color,  surrounded  by 
an  envelope  of  loose  hyphic.  The  author  believes  the  fungus  is  identical  with 
Monascus  pnirpureus,  and  besides  this  fungus  there  were  2  forms  of  yeast  present.  The 
yeast  most  frequently  observed  is  believed  to  be  nearly  allied  to  Saccharorujfces 
rnsaceus. 

AIR— WATER— SOILS. 

On  the  question  of  hydrogen  in  the  atmosphere,  Loud  Ravleioh  {Phil.  Mag. 
and  Jour.  Sri.,  6.ser.,  3  {1902),  No.  16,  pp.  416-422). — The  results  of  sj^ectroscopic 
observations  and  combustions  with  copper  oxid  are  reported  as  a  basis  for  the  infer- 
once  "that  the  free  hydrogen  in  country  air  does  not  exceed  l/.30,000  of  the  volume." 

On  atmospheric  hydrogen,  A.  Leouc  {Compt.  Rend.  Acad.  Sci.  Paris,  135  {1902), 
Xo.  20,  p>p.  S60,  S61). — The  results  obtained  by  the  author  by  means  of  direct  deter- 
mination of  oxygen  and  calculation  from  various  equations  confirm  those  of  Lord 
Kayleigh  in  indicating  that  the  proportion  of  hydrogen  in  the  atmosphere  is  much 
smaller  than  is  claimed  by  Gautier,  who  reports  about  1  cc.  in  5  liters. 

On  the  quantity  of  free  hydrogen  in  the  air  and  the  density  of  atmospheric 
nitrogen,  A.  Gautier  {('omjif.  Jutul.  ^li-ad.  Sci.  Paris,  135  {1902),  No.  23,  jiji.  1025- 
1032). — A  reply  to  the  statements  of  i^ord  Rayleigh  and  Leduc,  noted  above. 

Researches  on  the  blue  color  of  the  sky,  (jt.  Zettwuch  {Phil.  Mag.  and  Jour. 
Sci.,  6.  ser.,  4  {1902),  No.  20,  pp.  199-202). — This  is  an  abstract  of  a  thesis  for  the 
doctor  of  science  degi-ee  of  the  University  of  Rome,  which  gives  an  historical  review 
of  the  sulaject,  its  present  status,  and  an  account  of  experimental  researches  on  the 
subject  directed  mainly  toward  the  verification  of  Rayleigh's  dynamical  theory. 

The  chemical  and  geological  history  of  the  atmosphere,  J.  Stevenson  {Phil. 
Mag.  and  Jour.  Sci.,  6.  ser.,  4  {1902),  No.  22,  2^P-  435-451). — In  a  previous  paper 
(E.  S.  R.,  12,  p.  426)  the  author  stated  the  reasons  for  believing  that  the  primitive 
atmosphere  of  the  earth  contained  no  free  oxygen,  but  considerable  quantities  of 
liydrogen  or  hydrocai'bon  gases.  The  present  paper  discusses  the  extent  and  com- 
position of  the  primitive  atmosphere,  the  conclusion  being  "that  the  primitive 
atmosphere  was  most  probably  a  very  extensive  one,  perhaps  a  hundred  or  several 
Inmdred  times  greater  in  extent  than  our  present  atmosphere.  It  may  have  con- 
sisted principally  of  carbonic  acid,  or  it  may  have  contained,  either  in  addition  to 
or  instead  of  carbonic  acid,  large  quantities  of  hydrogen,  hydrocarbon  gases,  and 
carbonic  oxid.  At  present  our  information  regarding  the  data  bearing  on  this  ques- 
tion is  not  definite  enough  to  decide  the  point  with  certainty,  l)ut  we  may  reasonably 
liope  that  sufficient  evidence  will  sooner  or  later  accumulate  to  give  a  fairly  decisive 
verdict." 

The  climate  and  artesian  waters  of  Australia,  J.  P.  Thompson  {Queensland 
Geogr.  Jour.,  n.  ser.,  17  {1902),  No.  3,  pp.  1-32). — The  sources  of  meteorological  data 
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relating  to  Australia  are  noted  and  its  general  flimatic  conditions,  especially  as 
regards  rainfall,  are  discussed.  The  geological  and  physical  characteristics  of  the 
great  central  artesian  basin  of  Australia  are- discussed  in  detail.  Among  the  con- 
clusions reached  are: 

"That  a  comparatively  small  percentage  of  the  rainfall  over  the  interior  of  the 
continent  is  absorbed  by  the  exposed  marginal  outcrops  and  carried  to  the  retaining 
gravel  beds  that  underlie  the  clays,  and  when  these  overlying  impervious  strata  are 
pierced  by  the  borer's  drill,  at  lower  levels  than  the  source  of  supply,  the  impounded 
waters  beneath  the  clayey  strata  flow  to  the  surface. 

"That  from  the  elevated  intake  beds  there  is  a  very  slow  circulation  of  the  under- 
ground waters  toward  the  lower  levels  of  the  central  portion  of  the  continent,  where 
there  is  leakage  in  the  form  of  natural  artesian  sjirings  and  marshes— such  being 
favored  by  the  local  conditions  to  which  I  have  alluded. 

"That,  besides  these  natural  springs  at  the  bottom  of  the  great  central  trough, 
there  are  others  where  weak  portions  of  the  strata  occur  within  the  region. 

"That  the  great  storage  beds  are  periodically  replenished  l)y  the  quantity  of  water 
alisorbed  at  the  outcrops. 

"That  the  absorbing  process  is  temporarily  suspended  when  the  water-carrying 
be<ls  have  been  tilled. 

"That  there  is  upward  as  well  as  downward  percolation  of  artesian  water. 

"That  by  far  the  greater  portion  of  the  rainfall  over  the  inland  regions  of  Australia 
and  the  leakage  waters  from  the  storage  beds  are  evaporated. 

"That  there  is  no  available  evidence  of  submarine  leakage  of  the  artesian  waters 
of  Australia. 

"That,  on  the  contrary,  the  balance  of  evidence  and  of  reasons  is  directly  opposed 
to  the  theoi-y  of  such  leakage." 

Chemical-geolog-ical  investig-ations  on  the  absorptive  properties  of  decom- 
posed rocks,  M.  DiTTRicn  {Mitt.  Grossherz.  Bad.  Geol.  Landes-Aufnahme,  4,  No.  3; 
ahs.  in  Centhl.  Agr.  Chein.,  31  {1902),  No.  12,  pp.  793-796). — In  these  investigations 
25  gm.  of  weathered  rock  (hornblende  granite)  was  treated  at  room  temperatures  for 
2  days  with  normal,  yV-^^ormal,  and  yjjj-normal  solutions  of  sodium,  potassium, 
ammonium,  calcium,  and  magnesium  chlorids;  and  potassium  nitrate,  sulphate,  and 
carbonate,  the  composition  of  the  extract  thus  obtained  being  determined.  With 
tenth-normal  sodium  chlorid  solution  considerable  amounts  of  lime  and  magnesia 
were  dissolved,  while  an  equivalent  amount  of  soda  was  retained  by  the  rock,  and 
only  traces  of  potash  were  found  in  the  extract.  These  changes  took  place  very 
soon  after  the  solution  was  added-,  and  with  8  days'  digestion  the  results  were  the 
same  as  with  2.  With  the  hundredth-normal  solution  the  amount  of  lime  dissolved 
was  increased,  while  with  normal  solution  it  was  decreased.  With  potassium  chlorid 
solutions  the  reactions  were  much  the  same  in  kind  as  with  sodium  chlorid  solutions 
and  proceeded  more  rapidly.  Despite  the  fact  that  the  rock  was  already  rich  in 
potash,  it  absorbed  considerable  amounts  of  jiotash  from  the  solution.  The  amounts 
of  lime  and  magnesia  dissolved  were  double  those  removed  by  the  sodium  chlorid 
solution.  The  behavior  of  ammonium  chlorid  solution  was  similar  to  that  of  potas- 
sium chlorid.  In  both  cases  there  was  apparently  a  chemical  union  of  the  base  with 
the  constituents  of  the  rock.  Little  change  was  observed  in  case  of  the  solutions  of 
calcium  and  magnesium  chlorids.  Potassium  nitriate  and  sulphate  behaved  like  the 
chlorid,  indicating  that  with  neutral  salts  the  reactions  depend  upon  the  base  and 
not  upon  the  acid.  With  calcium  carbonate,  an  alkaline  salt,  almost  no  lime  and 
magnesia  were  dissolved,  but  more  than  a  third  of  the  potash,  with  a  corresponding 
amount  of  carhon  dioxid,  were  al)sorbed  I-y  the  rock. 

Geology  and  water  resources  of  the  Snake  River  Plains  of  Idaho,  I.  C. 
Russell  {U.  S.  Geol.  Survey  Bui.  199,  pp.  192,  ph.  2rj,fi,gs.  6).— This  report  is  based 
on  the  results  of  field  work  carried  on  from  July  5  to  September  12,  1901,  the  main 
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objeoty  of  which  "  were  to  ascertain  how  far  tlie  geological  couilitions,  particuhirly 
beneath  the  broad  lava-flooreil  phiiiis  l)or(lering  Snake  River,  favor  the  hope  of 
obtaining  flowing  water  by  drilling  wells,  and  where  test  wells  should  be  put  down 
in  order  to  determine  the  correctness  of  inferences  based  on  geological  and  other  con- 
ditions." Especial  attention  is  given  to  the  physiography  and  geology  (including 
soils)  of  the  region,  which  is  described  as  "a  generally  flat  area  bordered  by  rugged 
mountains"  extending  "in  a  curved  course  concave  to  the  north  entirely  across  the 
southern  portion  of  Idaho.  The  length  of  this  belt  measured  along  its  medial  line  is 
about  350  miles,  and  the  width  is  generally  from  50  to  75  miles.  Its  area,  as  esti- 
mated by  Lindgren,  is  34,000  square  miles.  Snake  River  traverses  this  rudely  crescent- 
shaped  plain  throughout  its  length  in  a  great  curve  concave  to  the  north,  which  has 
a  radius  of  some  175  miles.  In  a  far-reaching  view  the  Hat  country  through  which 
the  Snake  River  finds  its  way  presents  the  broader  features  of  a  vast  level-fioored, 
stream-eroded  valley.  A  nearer  acquaintance,  however,  shows  that  it  is  a  built-up 
plain,  formed  principally  of  lava  sheets,  and  does  not  owe. its  major  surface  features 
to  erosion.   .   .   . 

"The  geological  discussion  of  the  Snake  River  Plains  may  be  i-onsistently  divided 
into  2  portions,  the  first  dealing  with  the  older  rocks  which  were  upraised  into 
mountains  and  deeply  eroded  before  the  partial  filling  of  the  Snake  River  Basin,  and 
the  second  with  the  lacustral  and  stream  dejiosits,  lava  sheets,  etc.,  now  forming  the 
l)lains  themselves.  The  former,  in  geological  language,  embraces  mostly,  if  not 
entirely,  paleozoic  rocks;  and  the  second,  tertiary  and  recent  rocks.  Between  the 
formation  of  these  2  great  rock  divisions  there  was  a  long  interval,  during  which  deep 
erosion  and  the  develoi)ment  of  a  rugged  topography  took  place.   .   .   . 

"The  climate  of  the  Snake  River  Plains  has  for  its  leading  characteristics  aridity, 
piexailing  high  temperatures  in  summer,  and  severe  cold  in  winter.  One  of  the 
most  marked  features  in  the  atmospheric  conditions  at  nearly  all  seasons  is  the  great 
range  in  temperature  between  day  and  night.  The  mean  annual  precipitation  is 
about  13  in.,  but  many  local  variations  occur.  Nearly  all  the  water  that  reache.s  the 
thirsty  lands  comes  in  winter  and  spring.  During  the  growing  season  the  soil  is 
invariably  parched,  and  successful  agriculture  without  irrigation  is  seemingly  impos- 
sible. .  .  .  However,  over  the  higher  i)ortion  of  the  plains  lying  southwest  of  Big 
Butte  the  rainfall  may  be  sufficiently  above  the  average,  or  the  soil  may  retain 
enough  moisture,  or  possibly  the  slow  melting  of  the  winter  snow  may  furnish  the 
proper  conditions  to  i^ermit  the  growing  of  wheat  and  other  cereals  without  irriga- 
tion. .  .  .  x\s  agriculture  is  at  present  entirely  dependent  on  irrigation,  cultivated 
land  occurs  only  where  water  from  streams  and  springs  can  be  obtained.  .  .  . 

"In  general  the  soil  of  the  i^lains  is  a  fine,  yellowish-w'hite,  silt-like  material, 
largely  a  dust  deposit,  which  mantles  the  surface  not  only  on  level  tracts  but  covers 
hills  and  broad  depressions  alike.  This  material  is  similar  to  the  celebrated  loess 
of  China,  except  that  it  usually  occurs  as  a  comparatively  thin  layer,  and  resembles 
also  the  dejiosit  bearing  the  same  name  in  the  Mississippi  Valley.  Like  each  of  these 
formations,  it  is  of  exceptional  fertility  if  properly  irrigated.   .   .   . 

"The  soils  of  southern  Idaho  are  of  2  classes — sedentary  and  transportea.  Of  the 
transported  soils,  there  are  again  2  ])rincipal  subdivisions — wind-deposited  and 
water-deposited.  Of  the  wind-carried  or  ajolian  soils  there  are  2  principal  varieties, 
one  consisting  mainly  of  fine  quartz  sand  and  the  other  of  volcanic  dust  and  lapilli. 
Of  the  water-deposited  soils  there  are  again  2  varieties — those  laid  down  in  lakes, 
principally  in  southwestern  Idaho,  and  those  dejiosited  by  streams.  The  principal 
part  of  the  soil  covering  the  plains  at  a  distance  from  the  niountains  and  outside  the 
canyons  is  of  a-olian  origin,  and  consists  mainly  of  fine  quartz  particles." 

It  is  stated  that  what  are  commonly  termed  alkali  incrustations  are  absent  from 
the  soils  of  the  region  under  normal  conditions,  although  the  occurrence  of  two 
chemically-formed  subaerial  deposits  are  described,  one  a  white  or  yellowish-white 
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deposit  of  c;irl)onate  uf  liine  "found  almost  everywhere  on  the  under  sides  of  loose* 
stones  or  in  the  upper  portions  of  basaltic  outcrops  when  covered  with  loose  stones, 
sand,  soil,  etc.,"  and  the  other  a  deep-blue  film  consisting  of  salts  of  iron  and  man- 
ganese, occurring  on  the  surface  of  the  less  recent  lava. 

The  author  concludes  from  his  study  of  the  water  resources  of  the  region  that  "the 
surface  water  supply  at  present  available  is  largely  wasted,  and  can  by  proper  econ- 
omy be  made  to  yield  2  or  3  times  the  service  now  obtained  from  it."  He  believes 
"it  is  practicable  to  use  for  irrigation  the  entire  summer  flow  of  all  the  streams 
reaching  the  Snake  Elver  Plains."  Another  means  of  more  fully  utilizing  the  water 
supply  is  by  constructing  reservoirs,  suitable  sites  for  which  have  been  located. 
There  is  evidence  that  the  supply  may  be  still  further  largely  increased  by  the 
sinking  of  properly  constructed  artesian  wells. 

Studies  on  humus,  T.  Schloesing  {Compt.  Rend.  Acad.Sci.  Paris,  135  {1903),  No. 
in,  pp.  noi-iiO-')). — Using  methods  similar  to  those  employed  in  the  study  of  the  dis- 
tribution of  iron  oxid  in  soils  (E.  8.  R.,  14,  p.  18),  the  author  found  that  in  humus 
soils  the  proportion  of  organic  matter  adhering  to  the  soil  particles  increases  as  the 
size  of  the  particles  decreases,  i.  e.,  from  0.4  per  cent  in  the  coarse  sand  particles  to 
5.4  per  cent  in  the  clay  of  one  soil,  and  from  0.15  per  cent  in  the  coarse  sand  to  4.14 
per  cent  in  the  clay  of  another.  The  method  used  in  separating  the  different  grades 
of  ])articles  is  described.  Potassium  chlorid  (5  gm.  per  liter)  was  successfully  used 
to  precipitate  the  clay  particles  without  simultaneous  precipitation  of  alkaline  humates. 
The  organic  matter  adhering  to  the  particles  was  determined  by  combustion  with 
copper  oxid  in  the  usual  way,  it  being  assumed  in  the  calculation  of  the  results  that 
the  organic  matter  contained  50  iier  cent  carbon.  The  author  advances  the  theory  that 
the  organic  matter  adhering  to  the  soil  particles  has  been  precipitated  ujjon  them 
from  the  soil  solutions  and  is  alternately  dissolved  and  precipitated  as  the  soil  solu- 
tions become  diluted  or  concentrated.  If  this  be  true,  it  constitutes  an  important 
reserve  or  store  of  plant  food. 

A  contribution  to  the  study  of  tropical  soils,  J.  D.  Kobus  and  T.  Mark  {Jour. 
Ijmdir.,  50  {1002),  Xo.  4,  PP-  -289-302). — This  article  briefly  discusses  the  value  of 
chemical  analysis  as  a  means  of  determining  the  fertilizer  requirements  of  soils,  review- 
ing investigations  on  the  subject,  and  reports  the  results  of  analyses  of  the  solutions 
obtained  by  5  successive  extractions  of  2  Javanese  soils  of  volcanic  origin  with  2,  4, 
and  8  per  cent  hydrochloric  acid,  boiling  for  2  hours,  in  each  case,  and  by  24  hours 
extraction  with  cold  concentrated  hydrochloric  acid.  The  proportion  of  solvent  used 
was  larger  than  that  ordinarily  employed.  The  author  concludes  that  the  2  per  cent 
acid  extract  gave  results  most  accurately  indicating  the  available  potash  and  phos- 
phoric acid  of  the  soils. 

Banana  soils  of  Jamaica,  II,  H.  H.  Cousins  {Bid.  I)cpt.  Agr.  Jamaica,  1  {1903), 
No.  1,  pp.  1-17) . — A  preliminary  analysis  of  some  of  the  banana  soils  of  Jamaica  has 
been  previously  announced  (E.  S.  R.,  13,  p.  633).  The  work  has  been  continued,  and 
in  the  present  report  physical  and  chemical  analyses  are  given  of  about  30  of  the 
most  prominent  l)anana  soils  of  Jamaica.  Fertilizer  experiments  were  carried  out  on 
the  soils  examined.  The  results  indicate  that  as  a  whole  commercial  fertilizers  need 
not  be  used  on  Jamaica  soils  in  the  production  of  bananas  for  many  years  to  come. 
The  soil  analyses,  considered  in  the  light  of  subsequent  fertilizer  experiments  based 
on  them,  are  believed  to  show  that  the  analyses  alone  are  sufficient  evidence  on 
which  to  base  practical  advice  as  to  soils  for  banana  cultivation. 

Greensand  marl,  A.  L.  Parsons  {Mineral  Resources  of  the  United  States.  Dept. 
Interior,  f.  ,S'.  Geol.  Survey,  1901,  pp.  823-827). — This  article  briefly  discusses  the 
occurrence  and  classification  of  greensand  formations  and  tlie  production  and  use  of 
the  marls.  Compiled  analyses  of  characteristic  marls  from  New  Jersey,  Maryland, 
and  N'irginia,  and  a  bibliography  are  given. 

Further  contribution  to  the  question,  Can  plant  analysis  show  the  ferti- 
lizer requirements  of  soils?  C.  von  Seelhorst,  H.  Behn,  and  J.  Wilms  {Jour. 
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Landw.,  50  {1902),  No.  4,  pp.  30S-32-2). — The  article  reviews  recent  contributions  by 
other  investiu;ators  to  tliis  subject,  and  reports  a  continuation  of  tlie  experiments  of 
the  authors  (E.  B.  R.,  10,  p.  1033).  The  conchision  is  reached  that  the  yield  and 
composition  of  the  plant  substance  is  so  influenced  by  meteorological  conditions  that 
I)lant  analysis  alone  is  of  little  practical  value  in  determining  the  fertilizer  require- 
ments. 

Root-tubercle  bacteria  in  their  relation  to  soils  and  fertilizers,  Wohltmann 
and  BEKCiENE  {.Tom:  Laiuhr.,  50  {1902),  No.  4,  PP-  377-395). — Pot  experiments  are 
reported  with  jieas  on  11  different  kinds  of  soils,  one  series  of  which  was  unfertilized 
and  other  series  fertilized  with  ammonium  nitrate,  Thomas  slag,  and  potassium  phos- 
phate. The  composition  of  the  soils  and  data  regarding  tlie  development  of  root 
tubercles  on  the  plants  are  reported  in  detail.  The  uncultivated  soils  were  found  to 
be  poor  in  tubercle  bacteria;  a  fair  proportion  of  humus  favore<l  tuliercle  development, 
but  there  was  little  or  no  tu])ercle  development  in  soils  very  rich  in  hymus;  excluding 
the  moor  soils,  the  nitrogen  content  appeared  to  be  without  influence  on  tubercle 
development;  on  all  soils  no  tubercles  were  produced  when  ammonium  nitrate  was 
applied.     Potash,  phosphoric  acid,  and  lime  favored  the  production  of  root  tubercles. 

Bacteria  of  the  soil  in  their  relation  to  agriculture,  F.  D.  Chester  {Pevn- 
sylrnnia  Dcpt.  Agr.  Bid.  9S,  pp.  88,  ph.  9). — This  is  a  summary  of  present  information 
on  this  sul)ject,  to  which  is  added  an  extended  bibliography.  (See  also  E.  S.  R.,  10, 
p.  334;  11,  p.  435;  12,  p.  729;  14,  p.  232.) 

FERTILIZERS. 

Fertilizers  {TireJfth  Censun  United  States,  Census  Rpts.,  vol.  5  {Agriculture,  j>t.  1), 
pp.  CXXXYI-CXIjII). — This  article  discusses  the  history  and  the  general  theory  of 
the  use  of  fertilizers,  in  addition  to  giving  statistics  of  use.  The  total  expenditure  for 
fertilizers  in  the  United  States  in  1899  is  given  as  $54,783,757,  or  |10  per  farm,  7  cts. 
per  acre  of  farm  land,  and  1.2  per  cent  of  the  total  value  of  farm  products.  The 
expenditure  was  distributed  as  follows:  North  Atlantic  States,  $15,641,995;  South 
Atlantic  States,  $22,732,670;  North  Central  States,  $7,273,695;  South  Central  States, 
$6,711,824;  Western  States,  $1,070,726;  and  Hawaii,  $1,352,847.  The  outlay  for  ferti- 
lizers has,  according  to  these  figures,  increased  42.4  \>ev  cent  since  1890.  "Of  the  farms 
classified  by  principal  source  of  income,  sugar  farms  reported  expenditures  greatly  in 
excess  of  those  of  other  farms.  The  average  for  all  farms  was  only  $10,  while  that 
for  sugar  farms  was  $280.  The  next  largest  expenditure  was  $69,  for  nurseries;  flor- 
ist's establishments  expended  $51;  vegetable  farms,  $38;  tobacco  farms,  $27;  fruit 
farms,  $22;  rice  farms,  $13;  and  coffee,  cotton,  and  dairy  farms,  $11.  The  lowest 
averages  reported  were  $6  for  hay  and  grain  farms,  and  $5  for  live  stock  and  taro 
farms.  .  .  .  The  average  expenditure  per  acre  was  greatest  for  farms  of  cash  and 
share  tenants  and  least  for  farms  of  part  owners  and  managers.  The  average  per 
farm  was  greatest  for  farms  of  managers  and  least  for  those  of  part  owners  and  share 
tenants.  The  percentage  of  the  value  of  products  expended  for  fertilizers  was  largest 
for  farms  of  managers  and  least  for  those  of  part  owners." 

Analyses  and  valuations  of  fertilizers,  L.  A.  Vooriiees  and  J.  P.  Street  {New 
Jersey  Stus.  Bid.  163,  pp.  55). — This  bulletin  discusses  the  trade  values  of  fertilizing 
ingredients  in  1902;  the  cost,  valuation,  purchase,  and  guaranteed  and  actual  com- 
position of  fertilizers,  home  mixtures,  and  special  fertilizers;  and  reports  the  results 
of  examination  of  60  samples  of  standard  unmixed  fertilizing  materials,  391  brands 
of  complete  fertilizers  representing  95  manufacturers,  26  samples  of  ground  bone,  and 
48  samples  of  miscellaneous  products.  In  addition  there  are  reported  the  analyses 
of  3  samjiles  of  home  mixtures  and  20  samples  of  mixtures  especially  compounded 
by  manufacturers  to  order.     The  materials  included,  in  addition  to  the  mixed  ferti- 
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lizeis,  iiitiatc  of  Koda,  dried  y)lood,  dried  and  ground  fish,  tankage,  superphosphates, 
muriate  of  j)otash,  sulphate  of  potash,  kainit,  limekiln  ashes,  wood  ashes,  prepared 
lime,  })repare(l  lime  and  potash,  oyster-shell  lime,  Vjlue  lime,  tanner.v  refuse,  garbage 
ashes,  oil-cake  waste,  wool  waste,  soot,  bone  residue,  tobacco  stems,  and  bat  guano. 
About  31  per  cent  of  the  brands  of  fertilizers  examined  were  deficient  in  one  or  more 
of  the  different  forms  of  plant  food.  The  averages  for  all  brands  of  complete  ferti- 
lizers examined  during  1902  are  as  follows:  Total  nitrogen,  2.3S  per  cent;  total  jihos- 
phoric  acid,  10.47  per  cent;  available  phosphoric  acid,  8.09  per  cent;  insoluble 
phosphoric  acid,  2.38  per  cent;  potash,  5.32  per  cent;  station  valuation,  $21.32;  sell- 
ing price,  $27.66.  It  appears  "that  the  manufacturers  are  delivering,  on  the  aver- 
age, somewhat  less  total  plant  food  than  in  1901,  at  a  slight  advance  per  ton." 

Analyses  of  comniercial  fertilizers,  J.  Hamilton  and  W.  Fkear  {Pennsylvania 
Dept.  Ayr.  Bid.  101,  pp.  137). — A  report  on  inspection  of  fertilizers  in  Pennsylvania 
during  the  six  months  ended  July  31,  1902,  including  analyses  of  450  samples  with  a 
discussion  of  the  results  and  notes  on  valuation  of  fertilizers  in  1902. 

Conim.ercial  fertilizers,  H.  J.  Wheeler  et  al.  {Rhode  Idand  Sht.  Bid.  S9,  ]q>. 
53-66). — This  bulletin  contains  analyses  of  a  portion  of  the  fertilizers  collected  dur- 
ing 1902.  The  fertilizers  examined  during  this  year  showed  a  very  marked  improve- 
ment over  last  year. 

Analysis  of  commercial  fertilizers  {South  Carolina  Sla.  Bui.  73,  pp.  14)- — This 
iKilletin  reports  analyses  and  valuations  of  175  samples  of  fertilizers  collected  during 
the  season  of  1901-2. 

Should  manure  be  plowed  under  as  soon  as  it  is  carried  to  the  fi^eld?  T. 
Kemy  {Dent.  Landiv.  Fresse,  30  {1003),  No.  5,  pjp.  31,  32). — Experiments  with  i)otatoes 
are  reported  which  show  that  the  best  results,  both  as  regards  yield  and  starch  con- 
tent, were  obtained  when  the  manure  was  incorporated  with  the  soil  at  once  as  com- 
pared with  composting  or  allowing  the  manure  to  lie  on  the  soil  some  time  before 
being  plowed  under. 

Comparative  value  of  different  phosphates,  C.  A.  Mooers  (  Univ.  Tennessee 
Record,  6  {1903),  No.  1,  pp.  20-24,  figs.  4)- — This  article  discusses  sources  and  nature 
of  different  phosphates  and  their  relative  value  as  fertilizers;  reviews  liriefly  previ- 
ous experiments  Avith  phosphates;  and  gives  results  of  pot  tests  at  the  Tennessee 
Station  of  superphosphates,  precijjitated  i)hosphate,  bone  meal,  and  ground  rock  on 
cowpeas  and  turnips.  The  results  with  l)oth  crops  showed  no  apprecial)le  benefit 
from  applications  of  from  300  to  1,200  lbs.  of  ground  rock  per  acre.  "On  the  other 
hand,  300  lbs.  of  high-grade  ai-id  phosphate  gave  a  marked  increase  in  the  yield 
above  any  of  the  other  plats."  Finely  ground  bone  meal  gave  excellent  results. 
"  For  cowpeas  2  lbs.  of  phosphoric  acid  from  the  meal  was  found  to  be  about  equal 
to  1  lb.  from  acid  phosphate.  The  turnips,  however,  seemed  somewhat  less  able 
than  the  peas  to  use  the  phosphoric  acid  of  the  meal.  Precii)itated  phosphate  gave 
much  better  results  than  bone  meal,  and  as  would  l)e  expected  the  water-soluble 
phosphate  of  lime  gave  excellent  returns,  l)ut  whether  the  best,  considering  the 
quantity  used,  can  not  now  be  told." 

What  is  the  value  of  the  water-insoluble  phosphoric  acid  of  double  super- 
phosphates? B.  SciUTLZE  [Deut.  Landw.  Presse,  30  {1903),  No.  2,  pp.  12,  i.j).— Pot 
experiments  with  oats  are  reported  in  which  phosphoric  acid  was  applied,  with  and 
without  the  addition  of  lime,  as  superphosphate  and  in  form  of  the  residue  from 
extraction  of  the  water-soluble  phosphoric  acid  from  double  superphosphate.  The 
author  concludes  that  the  phosphoric  acid  of  double  superphosphate  insoluble  in 
water  has  usually  one-third  the  fertilizing  value  of  water-soluble  phosphoric  acid, 
which  may  be  increased  to  one-half  with  cereals  under  favorable  conditions  and  in 
case  of  phosphoric-acid  hunger. 

Phosphate  rock,  J.  Struthers  {Mineral  Resources  of  the  United  States.  Dipt.  Inte- 
rior, U.  S.   Geol.  Survey,  1901,  pp.  811-822).— ^i&iisiKS  of  production  in  the  United 
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States  and  the  world,  and  jn-ices  and  iniportn  are  given  for  a  number  of  years.  The 
total  ijroductioii  in  the  United  States  in  1901  was  1,483,723  long  tons,  valued  at 
$5,31(1,403,  as  conijiared  with  1,491,216  tons,  valued  at  15,359,248,  in  1900.  Of  the 
total  United  States  product  in  1901,  751,996  tons  was  furnished  by  Florida,  321,181 
tons  by  South  Carolina,  409,653  tons  by  Tennessee,  and  893  tons  by  Pennsylvania. 
The  production  of  the  United  States  exceeds  that  of  the  rest  of  the  world  combined. 

The  Stassfurt  industry  {New  York:  (lerman  Kali  Worts,  1902,  pp.  65,  figs.  29).^ 
This  is  a  brief  summary  of  information  regarding  the  discovery  and  beginnings  of 
mining  of  the  Stassfurt  potash  deposits,  the  origin  and  formation  of  the  deposits, 
methods  of  mining,  character  of  the  salts  mined,  methods  of  maimfacturing  the  con- 
centrated salts,  production  and  consumption  of  jjotash  salts,  the  use  of  jjotash  in 
agriculture,  and  the  salts  used  for  fertilizing  purposes.  According  to  the  statistics 
given,  the  total  production  of  crude  salts  (carnallit,  kieserit,  sylvinit,  kainit,  and 
hartsalz)  of  the  Stassfurt  mines  in  1901  was  3,484,694  metric  tons  (of  2,204  lbs.  each), 
of  which  1,438,579  tons  was  used  directly  as  fertilizer  and  the  remainder,  2,046,115 
tons,  was  used  in  the  manufacture  of  concentrated  salts  (muriate  and  sulphate  of 
potash,  sulphate  of  potash  and  magnesia,  potash  manure  salt,  and  kieserit),  the  total 
production  of  whii-h  in  1901  was  426,561  tons.  Of  the  total  amount  of  actual  potash 
(K^O)  produced  in  1901,  270,826  tons  was  used  in  agriculture  and  72,323  tons  in  other 
industries.  Germany  used  for  agricultural  purposes  in  1900  117,712  tons  of  actual 
potash.  The  amount  used  for  the  same  pur])ose  in  the  United  States  in  1899  was 
52,667  tons. 

Gypsum,  J.  Struthers  {Mineral  Remurces  of  the  United  States.  Dept.  Interior, 
U.  S.  Geol.  Surrey,  1901,  pp.  843-851). — Statistics  of  production  in  the  United  States 
and  the  world  and  of  imports  are  given.  A  remarkable  increase  in  the  production  of 
gypsum  in  the  United  States  during  recent  years  is  reported.  "  The  total  produc- 
tion of  gypsum  in  the  United  States  during  1901  was  659,659  short  tons,  valued  at 
$1,577,493,  as  compared  with  the  total  ])roduction  during  1900  of  594,462  short  tons, 
valued  at  $1,627,203,  which  shows  an  increase  of  65,197  short  tons  in  quantity  and  a 
decrease  of  $49,710  in  value." 

Yearbook  on  the  use  of  commercial  fertilizers,  1903,  M.  Ullmann  {Jahr- 
buclt  i'lher  die  Anirendang  li'instlirher  Dnugeniittcl,  190S.  Harnhurg:  J.  H.  Koch  &  Co., 
1903,  pp.  32,  figs.  13). — This  contains  a  calendar  and  gives  brief  simple  directions, 
applicable  especially  to  German  conditions,  regarding  the  use  of  commercial  ferti- 
lizers on  various  crops,  based  largely  on  the  work  of  the  experiment  station  of  Ham- 
l>urg-Horn,  of  which  the  author  is  director.  There  is  also  a  brief  discussion  of  the 
possibility  of  Germany  becoming  agriculturally  self-sustaining. 

Consumption  of  fertilizers  {Amer.  Fert.,  18  [1903),  No.  1,  pp.  10-15). — This 
article  gives  data  compiled  from  the  last  United  States  Census,  and  reported  by 
State  inspectors  (jf  fertilizers  and  Departments  of  Agriculture  and  from  other  sources. 

FIELD  CROPS. 

Results  obtained  in  1902  from  trial  plats  of  grain,  fodder  corn,  field  roots, 
and  potatoes,  W.  Saunders  {Qmada  Cent.  Rrpt.  Farm  Bnl.  41,  jjp.  6i)— This  bul- 
letin is  the  customary  annual  report  of  cooperative  variety  tests  now  in  progress  for 
8  years  at  the  Canada  Experimental  Farms  (E.  S.  R.,  13,  p.  838).  The  yields  of  the 
different  crops  at  the  several  farms  are  given  in  tables.  The  varieties  producing  the 
largest  crops  in  1902,  taking  the  average  results  obtained  on  all  the  experimental 
farms  and  giving  them  in  the  oi'der  of  their  productiveness,  were  as  follows: 

Oats. — Siberian,  Banner,  Danish  Island,  Holstein  Prolific,  Golden  Giant,  Colum- 
bus, Golden  Tartarian,  Early  Golden  Prolific,  New  Zealand,  Buckbee  Illinois,  Men- 
nonite,  and  Tartar  King.  Average  yield  per  acre,  78  bu.  17  lbs.  Two-rowed  barley.— 
Danish  Chevalier,  Canadian  Thorpe,  Kinver  Chevalier,  French  Chevalier,  Invincible, 
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and  Standwell.  Average  yield  per  acre,  50  bu.  12  lbs.  Six-rourd  barley.— Surprise, 
Odessa,  Yale,  Stella,  Blue  Long  Head,  and  Brome.  Average  yield  i^er  acre,  53  bu. 
23  lbs.  Spring  wheat. — Rio  Grande,  Roumanian,  Colorado,  Vernon,  Goose,  Preston, 
Plumper,  Red  Fern,  Campbell  White  Chaff,  Crown,  Minnesota  No.  181,  and  Heris- 
son  Bearded.  Average  yield  per  acre,  42  bu.  41  lbs.  Peas. — Prince,  Alma,  White 
Wonder,  Mackay,  Arthur,  Crown,  Cooper,  Harrison  Glory,  Agnes,  Prince  Albert, 
Pride,  and  Early  Britain.  Average  yield  per  acre,  37  bu.  6  lbs.  Indian  corn.— Sal- 
zer  All  Gold,  Thoro'bred  White  Flint,  Early  Butler,  Eureka,  Pride  of  the  North, 
and  Giant  Prolific  Ensilage.  Average  yield  per  acre,  19  tons  952  lbs.-  Turnq^s. — 
Good  l^uck.  Magnum  Bonum,  Hall  Westbury,  Perfection  Swede,  Champion  Purple 
Top,  and  Giant  King.  Average  yield  per  acre,  30  tons  622  lbs.  Mangels. — Lion  Yel- 
low Intermediate,  Mammoth  Long  Red,  Y^ellow  Intermediate,  Selected  Yellow 
Globe.  Mammoth  Yellow  Intermediate,  and  Champion  Yellow  Globe.  Average 
yield  per  acre,  32  tons  714  lbs.  Carrots. — Giant  White  Vosges,  New  White  Interme- 
diate, Iverson  Champion,  Green  Top  White  Orthe,  Improved  Short  White,  and 
Mammoth  White  Intermediate.  Average  yield  per  acre,  23  tons  1,682  lbs.  Sugar 
beets. — Royal  Giant,  Danish  Improved,  Danish  Red  Top,  and  Red  Top  Sugar. 
Average  yield  per  acre,  24  tons  1,722  lbs.  Putatues. — Enormous,  Irish  Cobbler,  Irish 
Daisy,  Money  Maker,  Sharpe  Seedling,  Burnaby  Seedling,  Troy  Seedling,  Hale 
Champion,  Dakota  Red,  Flemish  Beauty,  Rose  No.  9,  and  Great  Divide.  Average 
yield  per  acre,  390  bu.  27  lbs. 

The  average  results  of  the  various  crops  for  the  last  3  to  8  years  are  also  given.  The 
following  varieties,  taking  the  average  of  the  yields  obtained  on  all  the  experimental 
farms,  have  been  the  most  productive.  Oats. — Banner,  Danish  Island,  Mennonite, 
American  Beauty,  New  Zealand,  Holstein  Prolific,  Improved  American,  Black  Beauty, 
Buckbee  Illinois,  Columbus,  Thousand  Dollar,  and  Golden  Giant.  Average  yield 
per  acre,  74  bu.  2  lbs.  Two-rowed  barley. — French  Chevalier,  Clifford,  Dunham, 
Jarvis,  Canadian  Thorpe,  and  Harvey.  Average  yield  per  acre,  45  bu.  Six-roived 
barley. — Mensury,  Claude,  Mansfield,  Odessa,  Yale,  and  Trooper.  Average  yield 
per  acre,  49  bu.  23  lbs.  Spring  wheat. — Roumanian,  Laurel,  Preston,  Goose,  Rio 
Grande,  Monarch,  Huron,  Wellman  Fife,  Weldon,  White  Fife,  Clyde,  and  Red  Fife. 
Average  yield  pir  acre,  34  bu.  31  lbs.  Peas. — Crown,  Pride,  Carleton,  Picton,  Early 
Britain,  Chancellor,  New  Potter,  Paragon,  King,  White  AVonder,  Pearl,  and  German 
White.  Average  yield  per  acre,  35  bu.  1  lb.  Indian  cam. — Early  Mastodon,  Salzer 
All  Gold,  Superior  Fodder,  Thoro'bred  White  Flint,  Red  Cob  Ensilage,  and  Early 
Butler.  Average  yield  per  acre,  19  tons  887  lbs.  Turnips. — Perfection  Swede, 
Imperial  Swede,  Purple  Top  Swede,  Halewood  Bronze  Top,  Hall  Westbury,  and 
Bangholm  Selected.  Average  yield  per  acre,  30  tons  1,267  lbs.  Mangels. — Yellow 
Intermediate,  Giant  Yellow  Intermediate,  Lion  Yellow  Intermediate,  Gate  Post, 
Selected  Mammoth  Long  Red,  and  Mammoth  Long  Red.  Average  yield  per  acre,  31 
tons  292  lbs.  Carrots. — New  White  Intermediate,  Giant  White  Vosges,  Half  Long 
White,  Improved  Short  White,  Ontario  Champion,  and  Mammoth  White  Interme- 
diate. Average  yield  per  acre,  22  tons  184  lbs.  Sugar  beets. — Danish  Red  Top,  Dan- 
ish Improved,  Red  Top  Sugar,  and  Improved  Imperial.  Average  yield  per  acre,  23 
tons  1,383  lbs.  Potatoes. — Uncle  Sam,  Irish  Daisy,  Seedling  No.  7,  American  Wonder, 
American  Giant,  Seedling  No.  230,  Bovee,  Country  Gentleman,  Rose  No.  9,  Late 
Puritan,  Carman  No.  1,  and  Seattle.     Average  yield  per  acre,  376  bu.  5  lbs. 

"The  evidence  produced  shows  that  there  are  great  differences  in  the  relative  pro- 
ductiveness of  varieties,  when  grown  side  by  side  under  similar  conditions,  hence 
the  importance  to  farmers  of  choosing  for  seed  those  which  give  the  heaviest  crops." 

Report  on  the  Cawnpore  farm  and  other  experiment  stations  in  the  United 
Provinces  of  Agra  and  Oudh  1902,  W.  H.  Morelaxd  (Dept.  Land  Records  and 
Agr.,  Camipore  Farm  RpL,  1902,  pp.  i-i5).— The  work  here  reported  consisted  of 
fertilizer  experiments  with  wheat,  corn,  sugar  cane,  and  potatoes,  and  variety  and 
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culture  tests  with  cotton,  sugar  cane,  and  various  cereal  and  forage  crops.  The 
results  obtained  are  tabulated  in  detail  and  the  yields  with  i-acli  crop  briefly  noted. 

Field  trials  at  the  Agricultural  College  of  Norway,  1901,  B.  R.  Laksen 
{Ber.  Norges  Lanfii-.  Hoiskoles  ]'irks.,  1901-2,  pp.  255-2'JS). —Tlufi  report  contains 
detailed  accounts  of  variety  testa  of  winter  rye,  hay  crops,  potatoes,  and  roots,  and 
of  comparative  trials  of  different  kinds,  quantities,  and  mixtures  of  barnyard  manure 
on  grass  land.  Attention  is  also  called  to  the  main  practical  results  of  experiments 
in  crop  production  and  methods  of  cultivation  conducted  l>y  the  author  since  the 
establishment  of  the  dejiartment  in  1889. — f.  w.  woll. 

Cooperative  fertilizer  experiments  in  Sweden,  1901,  P.  Bolin  (A'.  Lmidt. 
Akad.  Ilandl.  TkMr.,  41  {1902),  No.  3,  pp.  137-279).— Tha  report  of  fertilizer  experi- 
ments with  cereals  and  root  crops,  conducted  under  the  direction  of  the  Swedish 
Agricultural  Academy  during  1901,  is  presented.  The  experiments,  comprising  243 
different  series  with  a  total  of  6,556  plats,  were  conducted  by  199  farmers  located  in 
15  different  counties.  Owing  to  an  exceedingly  dry  season,  the  results  were  not  all 
conclusive,  but  some  general  deductions  are  made  from  the  successful  trials.  Nitrogen 
was  generally  applied  in  the  form  of  nitrate  of  soda  and  in  some  cases  in  the  form  of 
poudrette,  fish  guano,  and  barnyard  manure.  It  is  believed  that  the  luxuriant 
growth  induced  by  nitrogen  fertilization  counteracts  to  a  certain  extent  the  retard- 
ing influence  of  drought.  For  this  purpose,  however,  the  nitrogen  must  be  sufficiently 
soluble  to  be  utilized  by  crops  even  if  the  amount  of  moisture  in  the  soil  is  very 
small.  The  results  show  that  nitrate  of  soda  was  quite  effective  in  this  respect.  For 
spring  grains  harrowing  in  the  nitrate  of  soda  innnediately  before  or  after  sowing 
was  found  a  much  safer  method  than  to  use  it  for  a  top-dressing,  in  which  case  the 
action  of  the  fertilizer  is  largely  dependent  on  the  precipitation.  For  winter  grains 
the  top-dressing  with  nitrate  of  soda  is  likely  to  give  good  results  if  applied  in  the 
early  si:)ring,  when  the  surface  of  the  soil  is  still  moist. 

The  phosphatic  fertilizers  applied  were  20  per  cent  superpliosphate,  Thomas  phos- 
])hate,  and  steamed  bone  meal.  In  general,  the  superphosphate  applied  at  the  rate 
of  200  kg.  per  hectare,  furnishing  37  kg.  of  water-soluble  phosphoric  acid,  produced 
better  results  with  spring  grains  than  400  kg.  of  Thomas  phosphate  with  60  kg.  of 
citrate-soluble  phosphoric  acid.  The  opposite  effect  was  observed  in  a  limited  num- 
ber of  experiments  conducted  with  winter  grains.  The  residual  effects  oi  Thomas 
})hosphate  seemed  to  be  more  marked  than  those  of  superjihosphate.  The  author 
recommends  Thomas  phosphate  for  soils  low  in  lime  and  containing  consideral)le 
iron  oxid.  In  most  cases  the  effect  of  bone  meal  was  considerably  decreased  on  hu- 
mus soils  when  lime  was  applied  at  the  same  time.  Bone  meal  generally  produced 
somewhat  poorer  results  than  Thomas  phosphate,  and  was  in  almost  every  instance 
the  more  expensive  fertilizer.  Detailed  descriptions  of  the  different  experiments  as 
to  the  fertilizers  applied,  yields,  and  quality  of  the  crops  grown  are  given. — f.  w. 

WOLL. 

Fertilizer  tests  with  kainit  and  Thomas  slag,  V.  von  Knirim  {Selsk.  Khoz.  i 
Lyesov.,  206  {1902),  Aug.,  pp.  401-420,  S<pl.;  pp.  G 46-67 8;  207  {1902),  Oct.,  pp.  215- 
228) . — Tests  with  kainit  and  Thomas  slag  as  fertilizers  for  rye,  oats,  barley,  pota- 
toes, clover,  and  grass  were  conducted  by  agricultural  students  under  the  direction  of 
the  author.  From  the  results  it  is  concluded  that  potash  and  Thomas  slag  are  espe- 
cially recommendable  for  clover  fields  and  meadows;  and  that  for  spring  cereals  and 
potatoes  they  should  be  applied  with  superphosphate,  and  for  winter  cereals  with 
superphosphate  and  bone  meal.  In  the  locality  where  these  experiments  were  made 
the  yields  of  clover,  potatoes,  and  grasses  are  more  easily  increased  than  the  yields 
of  the  cereals.  — p.  fireman. 

Rotation  experiments,  A.  L.  Yakovlyev  {Izr.  Mosccyw  SelsJc.  Khoz.  Tn.'<(.  [Ann. 
Inst.  Agron.  Afoscoiil,  8  {1902),  No.  3,  pp.  22.5-244).- "^he  Norfolk,  3-course,  and  18- 
course  systems  of  crop  rotation  are  under  comparison.     The  3-course  and  the  Nor- 
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folk  rotations  represent  extreme  methods  of  extensive  and  intensive  farming,  reepec- 
tivel  V.  The  results  indicate  that  by  improved  methods  of  cultivation  the  yields  in  the 
3-course  system  may  be  increased  3  or  even  4  fold. — p.  fireman. 

Range  improvement,  J.  J.  Thornber  {Arizona  Sta.  Ept.  1902,  jjp.  261,  262).— 
A  brief  outline  is  given  of  the  work  in  range  improvement  as   carried  on  by  the 

station. 

Hanna  barley,  A.  Cserhati  (Ztschr.  Landw.  Versiichsir.  Oesterr.,  5  {1902),  No. 
10,  PI  I.  1141-1207).— Resnlts  of  a  series  of  cooperative  variety  and  fertilizer  experi- 
ments with  Ilanna  barley  in  Hungary  are  given.  It  is  concluded  that  this  variety 
is  the  best  for  brewing  purposes,  and  its  wide  and  rapid  distribution  is  regarded  as 
bearing  out  this  conclusion.  The  advantages  of  the  variety  consist  in  its  early 
maturity  and  its  greater  productiveness  and  weight. 

Experiments  with  cotton  in  1902,  G.  P.  Foaden  {Jour.  Khediv.  Agr.  Soc.  and 
School  Ayr.,  4  {1902),  No.  6,  pp.  216-229) . — A  report  on  fertilizer  and  rotation 
experiments  with  cotton,  carried  on  at  the  experimental  farms  of  the  Khedivial 
Agricultural  Society  at  Ghizeh  and  Mit-el-Diba  in  cooperation  with  many  private 
farmers,  is  given,  together  with  general  directions  for  the  culture  of  the  crop.  A 
comparison  of  commercial  fertilizers  with  barnyard  manure  resulted  in  a  marked 
financial  benefit  in  favor  of  the  barnyard  manure.  The  use  of  superphosphate  was 
found  valuable,  and  the  results  of  experiments  favored  the  method  of  applying  part 
of  the  total  (juantity  before  and  the  remainder  after  planting.  Potash  gave  practi- 
cally no  increase  in  yield.  An  application  api)roximating  400  lbs.  of  superphosphate 
and  100  1V)S.  each  of  nitrate  of  soda  and  sulphate  of  ammonia  per  acre  gave  the  high- 
est yield  of  cotton.  In  a  rotation  test  cotton  gave  better  results  when  grown  after 
berseem  than  when  following  wheat. 

Egyptian  cotton,  A.  J.  McClatchie  {Arizona  Sta.  Rpt.  1902,  pp.  251,252).— 
Ill  1901  several  varieties  of  Egyptian  cotton  were  grown  under  irrigation.  The  yields 
per  acre  for  the  different  varieties  were  as  follows:  Abbasi,  seed  cotton  1,580  lbs., 
lint  460  lbs. ;  Mitafifi,  seed  cotton  1,150  lbs.,  lint  275  lbs. ;  and  Jannovich,  seed  cotton 
500  lbs.  The  results  thus  far  obtained  indicate  that  Abbasi  is  the  most  profitable 
variety  for  the  region  and  that  it  should  be  planted  about  the  middle  of  March  and 
given  a  moderate  quantity  of  water  with  good  cultivation. 

Rotation  and  inoculation  of  leguminous  crops,  C.  Fruwirth  {Zti^chr.  Landv!. 
Verf<neh.^ir.  Ck'Mcrr.,  5  {1902),  No.  4,  pj>.  666-fl74)- — The  results  of  rotation  experi- 
ments with  leguminous  crops  are  reported.  Clover  and  lupines  gave  better  yields 
when  grown  after  some  other  leguminous  crop  than  when  grown  on  soil  which  had 
not  produced  a  crop  of  that  class  for  a  series  of  years.  The  results  with  vetch  in  this 
respect  were  not  so  marked.  On  soil  which  had  produced  a  leguminous  crop  the  year 
before,  lupines  gave  the  highest  yield  as  compared  with  clover  and  vetch.  Similar 
returns  were  obtained  from  a  soil  "which  had  produced  a  leguminous  crop  for  2  suc- 
cessive years  prior  to  these  tests.  Lui)ines  gave  the  highest  yield  of  seed  after  clover 
and  the  smallest  yield,  with  the  highest  yield  of  straw,  after  vetch.  The  best  yields 
of  green  fodder  from  vetch  were  obtained  when  this  crop  was  grown  after  clover, 
while  clover  itself  was  most  productive  after  lupines.  Small  yields  were  olitained 
where  luj^ines,  vetch,  and  clover  were  grown  after  beans. 

It  was  fomid  that  growing  lupines,  flat  peas,  and  garden  beans  for  2  years  in  suc- 
cession on  the  same  soil  was  advantageous  to  the  second  crop.  Vetch  after  vetch  and 
clover  after  clover  was  not  beneficial,  but  this  is  not  believed  to  be  entirely  due  to 
the  rotation. 

Inoculating  soil  with  the  special  bacterium  for  each  of  the  leguminous  crops  grown 
gave  increased  yields. 

Studies  on  the  potato,  E.  Breal  {Am).  Agron.,  Q8  {1902),  No.  11,  pp.  545-576, 
Jig.  1). — This  article  reviews  important  work  on  the  potato  by  different  investigators 
and  presents  the  results  of  the  experiments  conducted  by  the  author. 
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The  potat(i  tuber  contains  approximately  16  per  cent  of  starch  and  only  0.4  per 
cent  of  nitrogen.  It  is  capable  of  retaining  until  spring  80  per  cent  of  the  moisture 
contained  at  the  time  of  harvest.  During  winter  storage  respiration  is  active  and 
water,  carbon  dioxid,  and  ammonia  are  given  off.  Chloroform  vapor  arrests  the 
exhalation  of  carbon  dioxid  and  when  the  tuber  is  exposed  to  it  for  a  prolonged 
period  the  vital  functions  cease  and  a  nitrogenous  liquid  exudes.  When  immersed  in 
carl)onic  acid  the  tuber  is  asphyxiated  and  the  solanin  occurring  principally  in  the 
cells,  which  have  changed  to  a  green  color  under  action  of  light,  is  o])tained.  A  low 
tem})erature  decreases  the  respiration  of  the  tuber  and  causes  an  accumulation  of 
reducing  sugar  in  its  tissues.  Freezing  and  subsequent  thawing  give  rise  to  an  exu- 
dation of  an  acid  licpiid  containing  solanin.  In  the  tissues  of  the  tuber  ammoniacal 
salts  are  found,  and  the  author  demonstrated  that  nitric  acid  disappears  when  a 
solution  of  the  salts  is  introduced  into  the  parenchyma.  The  organic  nitrogen  of  the 
potato  exists  partially  in  the  form  of  a  compound  insoluble  in  water,  and  the  other 
part,  which  is  soluble,  consists  principally  of  albumin,  coagulable  at  70°  C.  After  the 
albumin  has  been  separated  b}'  this  process  the  solanin  is  found  in  the  remaining 
liquid. 

In  the  sjiring  the  potato  produces  sprouts  spontaneously,  but  water  must  reach  its 
exterior  to  induce  root  growth  at  the  base  of  these  sjirouts.  The  author  observed 
that  during  gei'inination  large  starch  grains  of  the  tuber  are  in  process  of  breaking 
up  and  that  small  starch  grains,  ])re9umably  derived  from  the  larger  <mes,  are  pres- 
ent in  the  sprouts.  Green  sprouts  growing  in  water  containing  starch  used  this  sub- 
stance fi)r  food.  The  roots  of  sprouts  took  up  ammonia,  nitrates,  and  humic  acid, 
causing  an  increase  in  the  nitrogen  content  of  the  plant.  All  parts  of  the  plant 
underground  were  found  to  contain  nitrates. 

Sprouts  separated  from  the  tuber  were  successfully  grown  in  nutrient  solutions  an<I 
in  rich  soil  kept  moist  with  solutions  containing  plant  food.  The  percentage  of 
organic  nitrogen  in  the  dry  matter  of  the  young  plants  doubled  in  several  weeks. 
The  roots  living  in  solutions  took  up  nitric  nitrogen  until  its  supply  was  exhausted 
and  then  utilized  the  nitrogen  present  in  ammoniacal  form.  The  sprouts  separated 
from  the  tuber  and  placed  in  rich  soil  accumulated  large  quantities  of  organic  nitro- 
gen and  contained,  after  5  months  of  growth,  460  times  the  quantity  contained  at 
planting  time.  The  author  calls  attention  to  the  fact  that  a  crop  of  40,000  kg.  of 
potatoes  per  hectare,  grown  by  A.  Girard,  took  from  the  soil  only  120  kg.  of  nitro- 
gen, but  concludes  that  the  quantity  contained  in  the  stems,  leaves,  and  roots  of  the 
plants  must  havel)een  considerably  larger. 

Potash  and  phosphoric  acid  in  the  leaf  ash  of  potato  varieties  rich  in 
starch,  J.  Seissl  and  E.  Gross  {Ztachr.  Landw.  Versuclifnv.  Oesterr.,  5  [190^),  No.  6, 
pp.  iSt;2-875). — The  results  of  fertilizer  experiments  made  in  this  connection  showed 
that  potash  on  the  soils  under  test  increased  the  yield  of  tubers  and  their  starch 
content.  The  use  of  phosphoric  acid  alone  affected  the  quantity  and  quality  of  the 
crop  unfavorably.  When  the  2  elements  were  applied  together,  the  detrimental 
effects  of  the  phosphoric  acid  were  decreased  but  not  eliminated.  The  use  of  potash 
and  phosphoric  acid,  alone  or  in  combination,  always  increased  the  quantity  of  leaves 
and  stems.    Where  phosphoric  acid  was  applied,  the  foliage  was  of  an  abnormal  color. 

Ash  determinations  indicate  that  the  content  of  potash  and  phosjihoric  acid  was 
greater  in  the  ash  of  leaves  of  varieties  rich  in  starch  than  of  varieties  poor  in  that 
substance.  This  relation  existed  during  tlie  entire  vegetative  period  and  was  not 
influenced  Vjy  the  application  of  fertilizers.  The  use  of  phosijhoric  acid  as  a  fertilizer 
in  most  cases  increased  the  content  of  this  element  in  the  ash  of  the  leaves,  while  the 
application  of  potash  liad  the  opposite  effect  with  reference  to  itself. 

Variety  tests  with  potatoes,  E.  S.  Brown  {Amer.  Garcl.,  24  [1903),  No.  424,  j)p. 
86,  87). — A  number  of  early  and  late  varieties,  some  of  which  are  new,  w^ere  tested 
and  the  results  are  here  reported,  together  with  a  brief  description  of  the  different 
varieties  under  experiment. 
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The  pollination  and  fecundation  of  rye,  K.  Ulrich  {Inaug.  Diss.,  Univ.  .Jena, 
1902,  lip.  63)  .—The  author  reviews  the  studies  of  this  sul>ject  by  different  investi- 
gators and  reports  the  results  of  his  own  observations.  He  concludes  that  the  rye 
blossom  is  self-sterile,  although  he  found  that  self-pollination  in  a  head  or  several 
heads  of  the  same  plant  may  cause  a  normal  production  of  grains.  In  general,  self- 
fertility  is  very  rare  and  varies  with  the  variety.  Within  the  variety  individual  vari- 
ations occur,  so  that  completely  sterile,  as  well  as  strongly  self-fertile  plants,  are  pro- 
duced. The  results,  on  the  whole,  indicate  that  every  variety  of  rye  must  depend 
upon  cross  fertilization  for  a  normal  fecundation  and  grain  production. 

Saltbushes,  J.  J.  Thornber  {Arizona  Sta.  Rpt.  1902,  jyp.  262,  263).— K  lirief  note 
on  the  work  with  saltbushes  by  the  station. 

Sugar  beets,  R.  H.  Forbks  and  W.  W.  Skinner  {Arizona  Sta.  Rpt.  1902,  pp.  267, 

9SS). The  results  of  analyses  of  Kleinwanzlebener  sugar  beets,  grown  in  Salt  River 

Vallev  in  1902,  are  given  in  a  table.  The  average  results  of  18  samples  show  a  sugar 
content  in  the  beets  of  15.7  per  cent,  with  a  purity  of  81.7  The  average  yield  per 
acre  was  19.5  tons. 

The  sugar  beet  from  an  agricultural  and  industrial  standpoint,  L.  Gesch- 
wiNU  and  E.  Sellier  {La  betteravc  agrlcole  ct  indmtrielle.  Parlx:  (hmthie.r-Villars, 
1902,  pp.  668,  figs.  129). — Historical  notes  on  the  culture  of  sugar  l)eets  and  the  man- 
ufacture of  beet  sugar  are  given,  and  the  production  of  sugar-beet  seed  and  the  gen- 
eral culture  of  the  crop  are  discussed.  The  subject  is  further  considered  from  a 
botanical  and  chemical  standpoint,  and  remedies  and  preventive  measures  against 
insect  enemies  and  plant  diseases  are  suggested.  The  relation  of  sugar-beet  culture 
to  the  sugar  industry  is  considered  at  some  length. 

Fertilizer  experiments  with  sugar  beets,  D.  N.  Pryanishnikov  {KJtozyaene, 
1902,  No.  13-14;  rev.  in  Zhnr.  Opuitn.  Agrun.  [Jour.  Expt.  Lanchv.'],  3  {1902),  No.  3, 
pp.  376-378). — The  results  of  fertilizer  experiments  with  sugar  beets  in  different 
localities  were  presented  at  the  third  congress  of  experiment  station  workers,  which 
convened  on  the  estate  of  P.  I.  Kharitonenko  and  was  attended  by  Gl  persons.  The 
reports  from  the  different  regions  showed  that  superphosphate  has  a  very  beneficial 
effec;t  on  the  quantity  and  quality  of  the  crop,  and  that  this  effect  is  increased 
when  nitrate  of  soda  is  used  in  conjunction  with  the  superphosphate.  Although 
containing  twice  as  much  phosphoric  acid,  bone  meal  was  inferior  to  superj^hosphate. 
The  same  was  observed  with  Thomas  slag. — p.  fireman. 

Variation  in  the  sugar  content  of  swedes  under  different  conditions  of 
growth,  8.  H.  CoLMXs  {.Tour.  Soc.  ('hem.  Ind.,  21  {1902),  No.24,pp.  1513-1516,  figs. 
3). — The  methods  of  analysis  are  described  and  the  results  are  presented  in  tables. 
Storing  increased  the  sugar  content  from  6.30  to  6.94  per  cent,  or  nearly  one-tenth. 
This  is  ascribed  to  the  loss  of  water  by  evaporation  and  the  conversion  of  other  con- 
stituents into  sugar.  The  effect  of  the  season  is  shown  by  a  comparison  of  the  aver- 
age sugar  content  of  the  varieties  grown,  which  was  6.26  per  cent  in  1900  and  only 
4.05  per  cent  in  1901.  The  richest  varieties  were  Stirling  Castle,  X  L  All,  Fell 
Bronze  Top,  and  Arctic.  It  is  concluded  that  under  any  reasonable  conditions  the 
effect  of  different  manures  on  the  sugar  content  is  very  small.  The  weight  of  sugar 
produced  per  acre  was  not  always  proportional  to  the  weight  of  total  crop. 

Wheat  culture  and  its  profits  in  Central  and  Southwestern  Russia,  A. 
BoRCHARDT  {Dcr  Weizevihau  ini  siidiccstlicJien  ^md  zcnlralen  Russlatid  tmd  .seine  Rent- 
abilitdt.  Berlin:  Deal.  Landtv.  Gesell.,  1902,  pp.  34). — This  is  a  report  on  the  culture 
of  wheat  in  central  and  southwestern  Russia  including  a  consideration  of  the  eco- 
nomic conditions  under  which  the  industry  exists. 

Assimilation  of  plant  food  in  wheat  and  rye,  H.  Juhlin-Dannfelt  {K.  Landt. 
Akad.  JIaiidl.  Tidsb:,  41  {1902),  No.  2,  pp.  iJ-^-ioV;).— Experiments  with  wheat  and 
rye  were  conducted  at  Ultuna  Agricultural  College  by  A.  Ulander  at  the  suggestion 
of  the  author.     The  conclusions  drawn  from  the  results  with  reference  to  the  ferti- 
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lizer  reqiiireinenta  of  the  wheat  plant  at  different  stages  of  growth  are  at  variance 
witli  those  of  Liebscher  on  this  subject.  In  these  experiments  it  was  found  that 
wheat  which  had  formed  hardly  2  per  cent  of  the  dry  matter  of  the  mature  plant  in 
the  fall  had,  at  this  time,  taken  up  only  irom  2.8  to  3.3  per  cent  of  the  nitrogen  and 
potash  and  7.3  per  cent  of  the  phosphoric  acid  given  in  the  fertilizer  application. 
From  the  beginning  of  June  an  energetic  assimilation  of  the  plant-food  elements  took 
place,  the  quantities  of  the  different  elements  taken  up  being  about  equal.  After 
blossoming,  when  the  leaves  begin  to  wither,  assimilation  decreases,  and  this  is 
especially  noticeable  in  the  quantities  of  potash  and  lime  used  by  the  plant  at  this 
stage.  Wheat  requires  abundant  soil  fertility  for  the  isroduction  of  large  crops,  but 
a  good  strong  soil  gives  better  results  than  the  use  of  a  heavy  apj^lication  of  easily 
soluble  fertilizers.  Eye  differs  from  wheat  in  that  it  takes  up  a  comparatively  large 
proportion  of  the  necessary  plant  food  in  the  fall.  It  is,  therefore,  more  Ijenefited 
by  heavy  applications  of  fertilizers  than  wheat  and  also  because  it  is  generally  grown 
on  poorer  soils. — f.  w.  woll. 

Production  of  economic  plants  in  the  Desert  of  Sahara,  E.  DUrkop  {Inaug. 
Diss.,  Univ.  Jena,  1902,  pp.  57). — This  dissertation  contains  a  general  description  of 
the  Desert  of  Sahara,  together  with  more  detailed  discussions  of  the  regions  produc- 
ing rubber,  dates,  senna,  fibers,  and  colocynths. 

Statistics  of  field  corps  {Twelfth  Census  United  States,  Census  Bpts.,  vol.  6  {Agri- 
culture, pt.  ;.^),  ]iii.  1-275,  401-594). — General  statistical  and  historical  summaries 
concerning  the  culture  of  the  different  crops  are  given  with  tables  presenting  the 
figures  for  the  different  States  in  detail.  The  following  table  is  a  summary  of  this 
information: 


Acreage,  quantity,  and  value  of  farm  crojjs  in  the  United  States  in  1899. 


Crop.s. 

Acres. 

Quantity. 

Value. 

Bushels. 

Tons. 

Bales. 

Pounds. 

Corn , 

94,913,673 

.52,  .588, 574 

29,539,698 

4, 470, 196 

2,0.54,292 

807, 060 

178, 584 

342, 214 

266, 513 

2, 110, 617 

2,666,324,370 
658, 534, 252 
943,389,375 
119,634,877 
25,668,625 
11,233,515 

S828, 192, 388 

Wheat 

369, 945, 320 

Oats 

217, 098,  .584 

Barley 

41,631,762 

Rye 

12, 290, 540 

Buckwheat 

6,747,8.53 

Broom  corn 

90, 947, 370 
250,280,227 

3,  .588, 414 

Rice 

C,  329, 562 

Kafir  corn  . 

5,169,113 

19, 979, 492 

1, 349, 209 

3, 516, 869 

1,367,040 
19,624,901 

Flaxseed 

5, 3.59, 578 
2, 868, 839 

Hav  and  forage 

61,691,069 

84,010,915 
4,566,100 

484, 264, 703 

46, 950, 675 
323, 758, 171 

Cotton 

24,275,101 

1,101,460 

16, 042 

65, 613 

.516,654 

8, 591 

4.53, 841 

25,738 

968, 370 

386, 986 

293, 152 

110, 170 

9, 534, 707 

Tobacco 

86S,  n2,.st;r. 

ll.TriO.liMO 
49,  209,  701 

56, 987, 902 

Hemp 

546, 338 

4,081,929 

Peanuts.          .       .   .. 

11,964,109 

7, 270, 615 

187,427 

143,618 

5, 064, 490 

143, 388 

9,440,210 

7, 633,  636 

134, 084 

7, 908, 966 

4,202,202 
291.703 
793, 353 

Sorghum  cane 

Sugar  beets  . 

816,019 

3, 323, 240 
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Problems  in  orchard  pollination,  G.  O.  Greene  {Industrialist,  29  {1902),  No. 
11,  ]>]}.  163- 17S,  figs.  5). — The  causes  of  failure  of  apple  blossoms  to  set  fruit  are  dis- 
cussed by  the  author  under  the  following  heads:  The  trees  or  the  blossoms  may  be 
injured  by  drought;   they  may  lack  nourishment  or  receive  an  excess  of  certain 
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kinds  of  nourishment;  the  fruit  l:)uds  may  ])e  injured  from  winter  freezes  or  late  spring 
frosts;  and,  finally,  blossoms  may  fail  to  set  fruit  from  improper  pollination.  The 
last  factor  was  made  the  subject  of  special  investigation  daring  the  season  of  1902. 
Pollination  experiments  were  made  in  the  orchard  of  the  Kansas  Agricultural  College 
with  a  large  number  of  varieties  of  apples,  beginning  in  most  instances  practically 
as  soon  as  the  pistillate  parent  was  about  three-fourths  in  bloom.  The  attempt  was 
also  made  to  use  pollen  from  the  staminate  parent  when  the  tree  was  in  about  the 
game  condition.  The  results  secured  show  considerable  variation  in  the  potency  of 
the  pollen  of  different  varieties,  both  on  their  own  pistils  and  on  the  pistils  of  other 
varieties.  The  i)roportion  of  fruit  set  to  the  number  of  flowers  pollinated  with  jwllen 
from  the  variety  named  was  found  with  a  few  varieties  to  be  as  follows:  Ben  Davis, 
25  per  cent;  Huntsman,  37i  per  cent;  Cooper  Early,  37i  per  cent;  Grimes  Golden, 
29  per  cent;  Jonathan,  52J  per  cent;  Smokehouse,  5  per  cent;  Missouri  Pippin,  33^ 
per  cent;  Winesap,  30  per  cent;  Wine,  29  per  cent.  This  list  indicates  Jonathan, 
Huntsman,  and  Cooper  Early  as  valuable  pollenizers  for  orchards.  The  data  for 
Ben  Davis,  as  well  as  for  the  other  varieties,  were  obtained  from  2  or  more  trees. 
One  hundred  blossoms  of  Ben  Davis  were  covered  and  thus  allowed  to  fertilize  them- 
selves. Out  of  this  number  26  set  fruit.  This  result  is  stated  to  differ  from  that  of 
Waugh,  who  found  Ben  Davis  self-sterile.  The  author  states  that  the  self- pollinated 
Ben  Davis  fruits  were  not  so  large  nor  so  vigorous  as  those  from  cross  fertilization. 
The  experiments  also  showed  that  there  was  a  greater  tendency  with  the  self-polli- 
nated apples  to  fall  from  the  tree  before  attaining  the  size  of  a  hazel  nut  than  with 
the  cross- pollinated  fruit.  The  potency  of  Jonathan,  Cooper  Early,  and  Huntsman 
was  strongly  brought  out  when  these  varieties  were  used  to  cross  jiollinate  Grimes 
Golden,  Arkansas  Black,  and  Mammoth  Black  Twig.  These  latter  varieties  failed  to 
set  a  single  fruit  outside  the  bags  used  to  cover  the  cross-pollinated  blossoms. 

The  variety  Jonathan,  while  standing  at  the  head  as  a  pollenizer  of  other  varieties, 
was  not  as  potent  on  its  own  pistils  as  Cooper  Early.  The  varietj'  Kinnaird  was  found 
especially  potent  on  its  own  pistils.  Thirty-five  blossoms  of  this  variety  were  covered 
with  pajier  sacks  before  they  opened  and  produced  35  well-formed  fruits.  These  were 
but  little  smaller  than  the  remainder  of  the  fruits  on  the  tree,  which  was  loaded. 
The  Kinnaird  is  a  late-blooming  variety  and  it  is  hoped  that  it  may  have  considera- 
ble value  as  a  pollenizer  for  Ralls  and  other  late-blooming  varieties. 

Attention  is  called  to  the  fact  that  varieties  listed  as  shy  bearers  are  those  in  which 
the  selective  power  of  the  pistils  is  developed  to  the  injury  of  the  fruitfulness  of  the 
variety.  Thus  Jonathan,  which  is  capable  of  fertilizing  nearly  every  variety  in  the 
orchard,  responds  to  but  few  varieties  of  pollen  itself.  Ben  Davis,  on  the  other  hand, 
while  of  little  value  as  a  fertilizer  for  other  varieties,  responds  to  almost  any  variety 
of  pollen. 

In  studying  the  agents  of  pollination,  honeybees  were  found  most  useful.  The 
bees  work  for  the  most  part  on  the  side  of  the  tree  away  from  the  wind.  With  an 
east  wind,  20  l)ees  were  counted  on  the  west  side  of  a  Huntsman  tree  in  full  bloom 
and  but  8  on  the  east  side.  With  a  south  wind  blowing  at  the  rate  of  7  or  8  miles 
per  hour,  16  bees  were  found  on  the  north  side  and  5  on  the  south  side.  Similar  fig- 
ures were  obtained  at  other  times  with  the  Kinnaird  variety.  The  bees  worked  in 
full  sunshine  in  one  case  and  in  shade  in  another.  So  far  as  observed,  the  bees  in 
every  case  chose  the  side  of  the  tree  most  jarotected  from  the  wind.  Bees  were  noticed 
to  visit  the  same  flower  5  or  6  times  within  the  course  of  25  or  30  minutes.  While 
the  honeybee  was  found  the  greatest  agent  in  pollination,  enough  other  bees  w^ere 
present  to  insure  a  crop  of  fruit  when  the  weather  was  favorable. 

The  extent  to  which  the  wind  acts  as  an  agent  in  distributing  pollen  was  deter- 
mined by  exposing  prepared  microscopic  slides  at  different  distances  from  the  tree 
and  at  tlifferent  heights  from  the  ground.  The  slides  were  exposed  for  varying 
periods  of  time  and  afterwards  carefully  examined  to  see  how  many  pollen  grains 
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had  been  caught.  The  results  obtained  indicate  that  the  wind  does  aid  in  poUina- 
tion  though  not  to  any  great  extent  in  the  case  of  apples.  .Sometimes  slides  at  con- 
siderable distances  would  be  found  to  have  caught  moi-e  pollen  grains  than  those 
nearer  the  tree.  This  was  thought  to  be  due  to  the  fact  tliat  the  pollen  grains  of  the 
apple  hold  together  to  a  certain  extent  and  the  farther  they  are  )>lown  from  the  tree 
the  more  likely  the}'  are  to  become  sej^arated  ))y  the  wind. 

A  table  is  given  showing  the  results  of  pollination  obtained  with  a  large  number 
of  varieties. 

Tlie  need  of  a  more  systematic  and  natural  classification  of  varieties  than  is  offered 
by  Thomas,  Downing,  or  Warder  is  pointed  out.  The  author  found  in  studying  the 
forms  of  blooms  and  the  size  and  shape  of  the  organs  of  tlie  flowers  that  each  variety 
possesses  definite  characteristics  that  might  be  used  to  distinguish  it  from  other 
varieties.  Modification  of  the  pistil  to  insure  pollination  or  prevent  self-fertilization 
is  a  frequent  characteristic.  Thus  the  pistils  of  Grimes  Golden  were  found  to  recurve 
outward  to  such  an  extent  in  some  cases  as  to  make  self-pollination  absolutely 
imijossible.  Ben  Davis  has  a  very  straight,  upright  pistil,  and  Smokehouse  a  very 
large,  knobbed  pistil.  "These  modifications  of  i)istils,  the  hal)its  of  the  anthers  in 
dehiscing,  the  sliape,  size,  and  color  of  the  flower,  the  fruits  and  the  definite  char- 
acters of  the  lately  introduced  Russian  varieties  all  offer  a  basis  of  scientific  classifi- 
cation of  the  apple." 

Self-sterility  of  orcliard  fruits,  Ewert  {Proakauer  Ohdbau-Zt;/.,  7  {1902),  No. 
11,  pp.  161-166). ^The  author's  experiments  showed  that  the  apple  Golden  Pear- 
main  is  practically  self-sterile,  only  one  well-formed  apple  l)eing  obtained  out  of  48 
jiollinations  made  using  pollen  from  the  same  tree.  Ten  good  fruits  were  obtained 
from  27  pollinations  when  pollen  from  trees  of  other  varieties  were  used.  Notwith- 
standing these  results,  the  author  found  that  long  lines  of  Golden  Pearmain  trees 
along  highways  from  300  to  350  meters  from  any  other  apple  trees  regularly  produced 
good  crops.  His  advice  is  that  under  German  conditions,  where  villages  are  close 
together  and  many  kinds  of  fruits  are  grown,  mixing  varieties  in  plantings  is  not 
necessary. 

The  sweating-  of  apples,  R.  Otto  {Proskauer  OlMbau-Ztg.,  7  {1902),  No.  10,  pp. 
156-159). — The  chemical  changes  that  occur  in  apples  during  the  sweating  period 
were  investigated  by  the  authoi-.  In  the  first  instance  the  apples  were  placed  in  a 
heap  under  a  glass  bell  jar  and  examined  from  time  to  time  thereafter.  Under  these 
conditions  the  sweating  of  the  apples  caused  a  loss  in  the  water  content  and  a  (corre- 
sponding increase  in  the  dry  matter.  With  somewhat  immature  ajiples  the  starch 
content  decreased  4  per  cent  within  10  days  and  after  23  days  had  entirely  disap- 
peared. The  sugar  content  increased,  at  the  same  time,  from  9.98  to  11.51  per  cent 
at  the  end  of  23  days.  With  another  lot  of  apples,  somewhat  riper,  the  starch  con- 
tent decreased  3.81  per  cent  after  17  days,  while  the  sugar  content  rose  from  10.10  to 
11.53  per  cent  in  the  same  time.  With  still  riper  fruit  the  starch  content  decreased 
1.6  per  cent  in  14  days,  while  the  total  sugar  content  increased  during  the  same 
period  from  12.86  to  13.26  per  cent.  The  acid  content  of  the  apples  in  all  cases  dur- 
ing the  sweating  period  decreased  from  10.26  per  cent,  in  the  first  case  mentioned 
above,  to  8.27  per  cent  after  23  days,  from  9.41  to  8.17  per  cent  after  17  days  in  the 
second  case,  and  from  8.5  to  8.4  per  cent  in  the  third  case  after  14  days.  The 
extract  content  also  increased  during  the  sweating  period  in  all  of  the  above  cases. 

In  another  experiment,  where  the  apples  were  allowed  to  sweat  in  piles  out  of 
doors,  as  is  usual  in  cider  making,  practically  the  same  results  were  obtained.  The 
results  taken  as  a  whole  are  therefore  believed  to  show  that  the  sweating  of  apples 
is  advantageous  in  the  manufacture  of  cider,  since  by  this  process  the  extract  and 
sugar  content  of  the  api)les  can  be  increased  within  a  comparatively  short  time.  It 
is  esi)ecially  desirable  with  apples  not  yet  fully  ripe,  since  these  contain  comparatively 
large  amoinits  of  starch,  which  needs  to  be  converted  into  sugar  for  the  manufacture 
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of  soo"l  cider.  The  apples  must  not  be  allowed  to  lie  too  long,  however,  after  the 
ptarfli  has  become  converted  into  sugar.  Fruit  under  a  bell  jar  in  the  experiment 
mentioned  above  increased  in  sugar  content  from  9.98  to  11.51  percent  within  23 
days;  Ixit  after  49  daj's  it  had  again  decreased  to  10.4  per  cent. 

Cold  storage  of  fruit  {Canad.  Hort.,  25  {1902),  No.  10,  pp.  404,  ^0.5).— The 
results  secured  in  the  cold  storage  of  fruit  by  Professors  Hutt  and  Reynolds  of  the 
Ontario  Agricultural  College  are  reported  as  follows: 

"Apples  and  pears  keep  best  when  wrapped  singly  in  paper  and  packed  in  a 
shallow  box  not  larger  than  a  bushel.  They  ship  best  when,  in  addition,  they  are 
packed  in  layers  and  excelsior  between.  Apples  keep  better  at  a  temperature  of 
31°  than  at  a  higher  temperature.  .  .  .  Cold  storage  can  not  make  bad  fruit  good; 
neither  can  it  keep  bad  fruit  from  becoming  worse.  Only  good  specimens  will  keep 
for  any  length  of  time  in  cold  storage  and  pay  for  the  storage. 

"For  long  storage  it  pays  to  select  the  best  fruit  and  to  pack  it  in  the  best  manner 
known.  The  extra  labor  and  the  cost  of  material  are  more  than  repaid  in  the  greater 
quantity  and  better  quality  of  fruit  left  at  the  end  of  the  storage  period.  With 
apples  and  pears  at  least,  and,  it  seems  likely,  for  most  kinds  of  fruit,  the  fruit  should 
be  picked  and  stored  in  advance  of  dead  ripeness.  The  maturing  process  goes  on 
more  slowly  in  cold  storage  than  on  the  tree  or  bush." 

Perfect  specimens  of  medium  sized  apples  and  pears  have  been  foimd  to  keep 
longer  than  the  largest  sizes  picked  at  the  same  time.  It  is  advised,  therefore,  that 
with  pears  and  peaches  the  largest  specimens  be  picked  first  and  the  smaller  ones 
left  to  mature  later. 

"Fruit  on  being  removed  from  cold  storage  should  be  allowed  to  warm  gradually, 
and  moisture  should  not  be  allowed  to  deposit  upon  it.  But  if  the  wetting  can  not 
be  prevented,  then  the  fruit  should  be  spread  out  and  dried  as  quickly  as  possible. 
With  all  kinds  of  fruit  there  is  a  time  limit  beyond  which  it  is  unprofitable  to  hold 
the  fruit  in  cold  storage  or  anywhere  else.  That  limit,  for  sound  fruit,  is  dead  ripe- 
ness. Duchess  pears  can  be  kept  profitably  until  late  in  December;  Fameuse,  or 
Snow,  apples,  until  March  or  April.  The  time  limit  has  to  be  determined  for  each 
kind  of  fruit." 

Tlie  relation  of  color  to  the  killing  of  peach  buds  by  cold,  J.  C.  Whitten 
{Inaug.  Diss.,  Univ.  Halle,  1902,  ppt.  35,  jjI.  1) . — The  author  has  investigated  the 
winter  temperature  and  the  difference  in  the  rate  of  transpiration  of  green  and  purple 
fruit  buds  and  branches,  and  presents  some  data  showing  the  value  of  whitewashing 
fruit  trees  to  retard  the  swelling  of  the  fruit  buds  and  to  maintain  a  more  uniform 
tree  temperature  during  the  winter  resting  period.  Part  of  the  data  relating  to 
whitewashing  peach  trees  in  Missouri  and  the  temperature  of  tree  twigs  have  been 
previously  noted  (E.  S.  R.,  9,  p.  835;  12,  p.  643). 

The  author  found  that  when  the  sun  shone  clearly  in  the  morning  whitewashed 
twigs  did  not  warm  up  so  rapidly  as  the  surrounding  air  and  only  gradually  reached 
that  condition  after  noon.  In  sunshine,  green  and  purjile  colored  twigs  reached  a 
higher  temperature  than  the  surrounding  air.  When  the  sun  was  very  bright  the 
purple  twigs  were  sometimes  as  much  as  2°  warmer  than  the  green  twigs.  In  one 
experiment  on  a  sunshiny  day  in  February  the  temperature  in  a  purple  colored  twig 
was  10°  C.  When  a  black  cloth  was  placed  between  the  sun  and  the  twig  the  tem- 
perature fell  within  5  minutes  to  5|°  C.  and  rose  again  to  10°  within  3  minutes  after 
the  cloth  was  removed.  When  twigs  were  blackened  they  absorbed  slightly  more 
heat  than  purple-colored  twigs. 

In  order  to  determine  the  relative  rate  of  transpiration  of  green  and  purple  colored 
twigs,  an  equal  weight  of  twigs  of  both  colors  was  gathered  and  placed  in  a  dry 
atmosphere  in  the  laboratory  in  clear  sunlight  for  4  hours.  At  the  end  of  that  period 
the  twigs  were  again  weighed,  when  it  was  found  that  the  purple-colored  twigs  had 
transpired  fully  twice  as  much  water  as  the  green-colored  twigs.  The  experiment 
was  repeated  with  large  branches  with  practically  the  same  results. 
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These  experiments  indicate  that  purjile  twigs  on  trees  not  only  al)sor])  more  heat 
in  sunshine,  but  also  transpire  a  greater  amount  of  water  than  green  twigs  and  of 
course  more  than  whitewashed  twigs.  Relative  to  the  application  of  whitewash,  the 
author  states  that  it  should  be  put  on  before  the  swelling  of  the  buds  begins.  In 
Missouri  peach  buds  one  season  began  swelling  in  January.  Toward  the  latter  part 
of  the  resting  period  the  buds  start  into  growth  much  easier  than  earlier  in  the  win- 
ter. The  trees  should  l)e  thoroughly  whitewashed  with  2  or  more  applications. 
The  whitewash  sticks  ])etter  if  made  with  5  per  cent  skim  milk. 

The  date-palm  orchard,  R.  H.  Forbes  {Arizona  Sta.  Rpt.  1902,  -pp.  240-246). — 
The  date-palm  orchard  now  at  the  station  comprises  556  trees,  made  up  of  81  different 
varieties  obtained  from  the  Sahara,  Egypt,  Arabia,  and  Beluchistan.  In  addition 
there  are  64  local  5-year-old  seedlings.  There  are  327  suckers  on  the  young  trees, 
but  it  is  thought  that  these  can  not  be  advantageously  removed  for  2  or  3  years. 
During  the  year  16  trees  of  the  Rhars  and  1  of  the  Deglet  Noor  varieties  blossomed 
and  produced  a  small  crop  of  fruit.  Tlie  date-i^alm  scale  has  been  brought  under 
control  by  the  use  of  hydrocyanic-acid  gas  fumigations. 

Dates,  A.  J.  McClatchie  {Arizona  Sta.  Rpt.  1902,  p.  252). — Tests  of  date  seed 
j)lanted  during  the  year  indicate  that  these  should  be  placed  in  the  ground  l)efore 
the  warm  weather  of  spring,  preferably  some  time  between  October  and  Feliruary. 
Late  planted  seed  do  not  make  as  vigorous  growth  as  seed  planted  earlier  in  the 
season.  It  has  been  found  desirable  in  transplanting  to  keep  a  ball  of  earth  around 
the  roots  and  cut  the  leaves  back  to  within  a  few  inches  of  the  ground. 

Variety  test  of  strawberries,  O.  M.  Taylor  {Neiv  York  State  Sta.  Bxd.  2 IS,  2)p. 
179-202,  pi.  1). — Data  are  given  showing  the  date  of  coming  into  bloom,  date  of  first 
and  last  pickings,  and  total  yield  for  20-ft.  rows  of  56  varieties  of  strawberries. 
INIost  of  the  sorts  grown  were  of  quite  recent  introduction.  Brief  descriptions  are 
given  of  all  the  varieties  tested.  A  series  of  early  spring  frosts  considerably  reduced 
the  yields  of  a  number  of  varieties.  The  best  yielding  varieties  were  Crescent, 
Riehl  No.  29,  Monitor,  Manokin,  Beder  Wood,  Howard  No.  2,  and  Riehl  No.  26, 
ranking  in  the  order  named.  Of  these  varieties,  Riehl  No.  29  produced  too  many 
light-colored  and  small  berries  to  be  highly  recommended.  The  fruits  of  l)oth  Mano- 
kin and  Howard  No.  2  were  too  soft  and  of  rather  poor  quality.  Among  the  newer 
varieties  tliought  worthy  of  trial  are  Bennett,  Henry,  Joe,  Kansas,  Monitor,  Prof. 
Fisher,  Riehl  No.  26,  Riehl  No.  31,  and  Rough  Rider.  The  largest  early  yields  were 
given  by  Beder  Wood  and  Crescent.  Johnson  Late  was  the  latest  variety  to  ripen, 
but  lacks  color  and  fii'mness.  Prof.  Fisher  makes  but  few  runners,  and  should  there- 
fore be  planted  closer  than  other  varieties.  Henry  and  Sample  should  be  sprayed, 
since  they  are  especially  subject  to  leaf  blight. 

Strawberries  in  1902,  F.  H.  Hall  and  O.  M.  Taylor  {Neiv  York  State  Sta.  Bui. 
218,  popular  ed.,  pp.  4,  fig-  1)  ■ — A  popular  summary  of  the  above  bulletin. 

Strawberries,  A.  J.  McClatchie  {Arizona  Sta.  Rpt.  1902,  pp.  253,  254).— The 
varieties  Excelsior  and  Texas,  both  early  varieties,  have  proved  very  satisfactory  at 
the  station,  enduring  the  sunnuer  heat  as  well  as  any  varieties  ever  tried  there.  It 
has  been  found  that  plants  grown  along  shallow,  open  furrows  do  better  than  those 
grown  on  the  sides  of  endless  ditches.  "  Mulching  with  fine  straw  early  in  June 
has  proved  of  value  in  enabling  plants  to  endure  the  heat  and  drought  of  summer, 
especially  during  the  first  season  after  setting.  Plants  kept  clean,  and  thus  left 
exposed  to  the  rays  of  the  sun,  make  better  growth  than  those  where  weeds  are  left 
to  grow  for  shade." 

New  methods  of  grafting  and  budding  vines,  E.  H.  Twight  ( California  Sta. 
Bui.  146,  pp. IS,  figs.  10). — Details  are  given  for  making  the  green  cleft  graft,  Horwath 
graft,  Salgues  graft,  Besson  graft,  Clarac  graft,  Massabie  graft,  and  Vouzou  graft. 
The  author  states  that  in  vineyard  work  the  Salgues  graft  is  coming  to  be  quite  gen- 
erally used.     It  is  simple,  forms  a  perfect  union,  and  is  of  great  value  in  reestablish- 
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ing  vineyards  on  resistant  stock.  This  graft  consists  essentially  of  fixing  on  a  green 
shoot  of  the  year  an  elliptic  scion  or  shield  carrying  a  bud  at  its  center.  In  order 
that  it  be  successfully  used,  it  is  necessary  that  the  stock  should  be  in  full  sap.  In 
the  Horwath  graft  the  scion  bud  is  inserted  in  the  place  of  an  eye  of  the  stock.  The 
Besson  graft,  which  is  a  form  of  inlaying,  has  not  been  a  success  at  the  station  when 
tried  on  green  shoots.  With  ripe  canes  the  results  have  Ijeen  very  satisfactory.  The 
Vouzou  gi-aft  is  a  Salgues  graft  made  with  an  old  scion  l)ud.  From  75  to  85  per  cent  of 
the  grafts  of  this  sort  made  at  the  station  have  commonly  taken,  and  in  one  instance 
the  success  of  95  per  cent  was  reported.  "  It  is  a  simple  graft  and  gives  a  perfect 
union.  In  case  of  failure,  it  is  easy  to  repeat  it  the  same  season."  The  following 
directions  are  given  for  the  selection  of  shoots  bearing  buds  for  scions: 

"We  should  always  choose  branches  growing  from  eyes  which  would  have  nor- 
mally remained  dormant  till  the  following  season,  in  preference  to  branches  grow- 
ing from  buds  bursting  out  normally.  Shoots  of  medium  or  rather  small  diameter 
are  to  be  preferred.  These  shoots  will  furnish  the  scion  buds  which  are  to  be  grafted 
on  the  old  wood.  The  diameter  of  the  shoot  from  which  the  scion  bud  is  cut  must 
always  l)e  a  little  smaller  than  the  diameter  of  those  upon  which  it  is  to  be  grafted. 
The  best  shoot  is  that  developed  in  the  shade;  branches  exposed  to  direct  sunlight 
must  always  be  rejected;  the  shoot  should  be  light  green  in  color,  but  not  yellow. 
The  petioles  of  the  leaves  of  the  shoot  should  be  of  a  whitish-green  color,  even  a 
little  pinkish,  slightly  transparent  at  the  point  of  junction  with  the  limb.  Shoots 
bearing  leaves  with  deep  green  or  reddish  petioles  should  be  rejected.  The  eyes  of 
the  extremity  and  base  of  the  shoots,  together  with  those  placed  at  the  base  of  the 
leaves  having  a  very  slender  or  very  long  petiole,  should  not  be  used." 

In  the  })reparation  of  scion  buds,  scions  with  half  sapwood  are  considered  far  su- 
perior to  scions  with  sapwood.  In  the  station  experiments  the  largest  amount  of 
budded  wood  was  ol)tained  when  the  shoots  of  the  mother  stocks  were  tied  up  in 
a  V  shape  as  soon  as  hard  enough.  The  axillary  buds  and  tendrils  are  removed 
at  the  time,  and  this  o})eration  is  repeated  3  times  during  the  season. 

A  study  of  grape  pollen  and  what  the  results  indicate,  N.  O.  Booth  (Amer. 
Gard.,  23  {1902),  Nos.  414,  pp-  767,  768;  415,  pp.  784,  785). — Experiments  were  made 
during  the  summer  of  1902  to  determine,  if  possible,  why  certain  varieties  of  grapes 
were  self-sterile.  The  degree  of  self-fertility  of  169  varieties  of  grapes  has  been  pre- 
viously noted  (E.  S.  R.,  11,  p.  248).  The  work  of  the  season  has  centered  around 
two  phases  of  the  problem:  (1)  Whether  the  pollen  on  the  self-sterile  varieties  might 
not  be  so  scanty  as  to  make  self-fertilization  impossible;  and  (2)  whether  lack  of  via- 
bility in  the  i>o]len  itself  might  not  be  the  cause  of  impotency  on  its  own  pistil  as 
well  as  on  all  other  varieties.  As  to  the  amount  of  pollen  present,  the  investigations 
of  the  season  showed  that  "there  were  greater  variations  on  different  clusters  of  the 
same  vine  than  normally  appeared  on  different  vines  of  different  varieties."  The 
first  and  last  clusters  to  bloom  on  the  vine  are  usually  not  so  well  supplied  with 
pollen  as  those  blooming  at  the  height  of  the  season.  In  some  cases  the  amount  of 
pollen  found  was  ajiparently  insufficient  to  make  pollination  at  all  certain,  but  gener- 
ally with  most  of  the  self-sterile  sorts  pollen  was  plentiful  and  apparently  suflicient 
for  pollinating  purposes. 

The  viability  of  the  pollen  was  studied  by  germinating  the  pollen  grains  in  dilute 
sugar  solutions.  The  percentage  of  sugar  used  varied  in  the  different  solutions  from 
1  to  20.  The  smallest  percentage  was  found  too  weak  in  some  instances,  and  most  of 
the  germination  tests  were  made  in  20  per  cent  solutions.  With  the  self-fertile  varie- 
ties germinations  of  the  pollen  varying  from  4  to  95  per  cent  were  obtained  in  these 
solutions,  while  with  the  self-sterile  sorts  the  pollen  did  not  germinate  at  all  or  made 
only  a  feeble  growth,  varying  from  1  to  5  per  cent.  Besides  these  differences  in 
germinating  power  of  the  pollen  from  self-sterile  and  self-fertile  varieties,  there  was 
a  difference  in  the  behavior  of  the  pollen  which  seemed  to  be  quite  constant.     "The 
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self-fertile  grains  seem  to  be  surrounded  by  a  nuicilaginous  substance  wliieh  makes 
tliem  stick  to  one  another  more  or  less,  so  tliat  the  i)ollen,  whether  it  lies  dry  on  the 
slide  or  is  placed  in  liquid  media,  arranges  itself  in  a  succession  of  clumps.  This 
nuicilagiuous  sul>stance  does  not  appear  to  l)e  soluble  in  water,  as  the  pollen  grains 
retain  their  position  even  after  several  days  in  the  solutions.  The  self-sterile  pollen, 
on  the  other  hand,  shows  no  such  arrangement,  but  the  grains  distribute  themselves 
either  on  the  slide  or  in  the  liquid  like  so  much  dry  powder,  quite  by  chance." 

Microscopical  examination  of  the  pollen  showed  that  with  self-fertile  varieties  the 
dry  pollen  grains  were  oblong,  blunt  at  the  ends,  and  quite  symmetrical.  The  pollen 
of  the  self-sterile  sorts  was  more  irregular,  showing  little  of  the  symmetry  of  the 
other  class.  Varieties  that  were  partly  self-fertile  had  pollen  grains  of  the  two  classes 
and  intermediate  forms.  With  these  sorts  the  growths  of  pollen  o])tained  in  dilute 
sugar  solutions  were  weak  and  had  an  unhealthy  appearance.  Experiments  with 
large  numbers  of  these  varieties  indicated  that  the  "percentage  of  pollen  which 
germinated  did  not  vary  widely  from  the  percentage  of  self-fertile  forms  which  the 
microscope  showed  that  particular  variety  to  contain."  Pollen  of  the  different 
varieties  examined  varied  considerably  in  size,  but  there  was  no  apparent  connection 
found  between  the  size  of  the  pollen  grains  and  their  germinating  power. 

This  lack  of  viability  or  potency  of  the  pollen  grains  of  self-sterile  varieties  is 
believed  to  be  the  main  cause  of  self-sterility  of  grapes  and  sufficient  in  itself  to 
account  for  this  class  of  phenomena.  The  results  obtained  have  an  important  eco- 
nomic value  in  choosing  pollenizers  for  self-sterile  grapes,  since  they  give  a  method 
of  selecting  the  best  varieties  for  this  purpose  without  waiting  to  make  vineyard 
trials  l)y  sacking,  etc.,  heretofore  necessary.  The  sexual  status  of  varieties  can  also 
])e  determined  by  this  means  within  a  single  blossoming  season. 

The  management  of  greenhouses,  E.  Lonsdale  {Pennsylvanui  Dept.  Agr.  Bui. 
97,  pp.  41)- — Practical  advice  is  given  regarding  such  matters  as  ventilation,  watering, 
drainage,  heating  greenhouses,  preparation  of  soil,  control  of  insect  pests  and  fungus 
diseases,  propagation  of  plants,  and  annuals  for  winter  blooming.  In  the  introduc- 
tion to  the  bulletin  a  rather  extended  account  is  given  of  the  culture  of  American 
Beauty  and  some  other  roses. 

Mature  v.  immature  lily  bulbs,  A.  F.  Woods  {Florists'  Exchcmgc,  14  {1903), 
No.  16,  p.  463,  Jig.  1). — Fifty  healthy  plants  of  Liliiun  harrisli,  growing  in  one  of  the 
best  bulb  fields  of  Bermuda,  were  selected  to  test  the  relative  value  of  mature  and 
immature  bulbs.  Twenty-five  of  these  plants  were  dug  about  the  middle  of  May  and 
the  bulbs  shipped  to  the  United  States  where  they  were  stored  in  a  cool  place.  The 
remaining  25  plants  were  dug  and  shipped  the  latter  part  of  July.  At  this  time  the 
tops  of  tlie  plants  were  dead.  Both  lots  of  bulbs  were  planted  in  pots  in  August  in 
the  usual  manner.  The  following  winter  the  immature  bulljs  produced  64  per  cent 
of  badly  diseased  and  worthless  plants  and  36  per  cent  of  poor  plants,  averaging  but 
4^  flowers  each.  The  mature  bulbs  produced  68  per  cent  of  good  strong  plants, 
averaging  7  flowers  each,  and  32  per  cent  showing  some  disease  of  the  leaves,  but 
even  with  these  most  of  the  flowers  were  all  right.  The  plants  were  }  taller  than 
those  from  immature  bulbs.  These  results  are  believed  to  show  clearly  the  great 
desirability  of  mature  bulbs. 

Statistics  of  horticultural  products  {Tit^elfth  Census  United  States,  Census  Rpts., 
vol.  6  {Agriculture,  pt.  3) ,  pp.  377-399,  695-795). — Some  of  the  general  results  secured 
in  the  U.  S.  Census  of  1899-1900  on  the  production  of  certain  vegetables,  fruits^ 
flowers,  etc.,  are  briefly  noted  below. 

Vegetable  culture. — In  1899,  5,753,191  acres  or  2  per  cent  of  the  total  area  of  the 
country  devoted  to  crops  was  planted  in  vegetables.  The  vegetables  grown  had  a 
total  value  of  $238,846,908,  which  is  al:)out  8.3  per  cent  of  the  total  value  of  all  farm 
crops.     The  average  value  of  all  farm  products  per  acre  was  $10.04,  while  for  all 
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vegetables  it  was  $42.09.  The  potato  was  the  most  important  vegetable  grow^n.  It 
occupied  51.1  per  cent  of  the  total  acreage  devoted  to  vegetables  and  was  valued  at 
$98,387,614  or  $33.48  per  acre.  The  production  was  273,328,207  bu.,  an  increase  of 
about  25  per  cent  over  the  preceding  decade.  Sweet  potatoes  ranked  second  in  value 
of  the  vegetables  grown  in  the  United  States,  the  yield  from  the  537,447  acres  grown 
being  42,526,696  bu.  and  the  value  per  acre  $36.98.  Next  in  acreage  stood  water- 
melons, sweet  corn,  and  tomatoes,  more  than  197,000  acres  being  devoted  to  each  crop. 

Commercial  gardening,  that  is,  truck  and  market  gardening,  appears  to  have 
increased  about  100  per  cent  at  the  North  and  fully  200  per  cent  at  the  South  during 
the  decade. 

Canning  industry.— The  canning  industry  has  grown  rapidly  and  the  annual  output 
is  now  about  double  that  of  a  decade  ago.  The  pickles,  preserves,  and  sauces  put 
up  in  1900  were  valued  at  $21,507,046,  and  the  canned  fruits  and  vegetables  at 
$56,668,313,  of  which  the  vegetables  approximated  but  did  not  exceed  one-half  the 
total  A-alue.  About  two-thirds  of  the  vegetables  canned  consist  of  corn  and  tomatoes. 
Peas  stand  next  in  importance.  The  number  of  cases  of  vegetables  holding  24  cans 
each  packed  in  1899  was  as  follows:  Tomatoes,  8,905,833;  corn,  6,365,967;  and  peas, 
2,738,251.  Standard  tomato  cans  hold  3  lbs.  each  and  corn  and  pea  cans  2  lbs. 
each.  Maryland  and  New  Jersey  were  the  heaviest  packers  of  tomatoes,  New  York 
and  Illinois  of  corn,  and  Maryland  and  New  York  of  peas.  Considerable  quantities 
of  sui;h  other  vegetables  as  asparagus,  Lima  beans,  string  beans,  okra,  pumpkin, 
squash,  succotash,  sweet  potatoes,  etc.,  are  yearly  put  up  in  cans.  The  prices  of 
canned  goods  have  decreased  al)Out  25  per  cent  during  the  last  decade. 

Fruit  culture. — The  total  value  of  all  fruits  produced  in  the  United  States  in  1899 
was  $131,423,517.  Orchard  fruits  alone  were  valued  at  $83,751,840;  grapes,  $14,090,- 
937;  small  fruits,  $25,030,877,  and  subtropical  fruits,  $8,549,863.  During  the  last 
decade  orchard  fruit  production  as  a  whole  increased  15.4  per  cent.  Apples  alone 
constituted  55  per  cent  of  all  orchard  trees,  peaches  and  nectarines  27.2  per  cent, 
and  plums  and  prunes  8.4  per  cent.  The  total  acreage  of  small  fruits  was  304,029, 
and  the  value  of  the  j^roduct  per  acre  $82.33.  Strawberries  constituted  about  50  per 
cent  of  the  total  acreage  of  small  fruits.     Raspberries  stood  next  in  importance. 

The  total  value  of  all  cultivated  nuts  was  $1,950,161.  California  alone  reported 
73.9  of  this  total.  That  State  leads  in  the  production  of  almonds  and  English  wal- 
nuts.    Texas  leads  in  the  production  of  pecans. 

Floriculture. — In  1899  there  were  30,417  farms  reporting  land  under  glass,  represent- 
ing a  total  of  96,230,420  sq.  ft.,  or  over  2,200  acres.  Of  this  number  6,159  were  com- 
mercial florists'  establishments,  having  about  51,023,000  sq.  ft.  of  land  under  glass. 
The  total  wholesale  value  of  floricultural  products  w^as  $18,759,464,  of  which  $17,- 
377,860  was  for  florists'  products.  The  retail  value,  it  is  thought,  could  not  have 
been  less  than  $30,000,000.  The  annual  income  from  cut  flowers  alone  is  estimated 
at  $12,000,000  to  $14,000,000.  The  sale  of  cut  roses  is  estimated  at  $6,000,000,  carna- 
tions $4,000,000,  violets — which  stood  third  in  importance— $750,000,  and  chrysan- 
themums $500,000.  The  annual  production  of  roses  and  carnations  is  100,000,000 
each,  violets  75,000,000.  The  average  prices  for  roses  and  carnations  is  20  to  25  per 
cent  higher  than  10  years  previous,  while  violets,  hlies  of  the  valley,  and  tulips  have 
considerably  decreased  in  price. 

Nursery  industry. — Eelative  to  the  nursery  business  the  twelfth  census  showed  a 
total  of  2,029  establishments,  with  137,459  acres  devoted  to  the  growing  of  young 
trees.  The  value  of  the  products  from  this  area  was  $9,231,503.  New  York  leads  in 
the  production  of  nursery  stock  Avith  a  total  of  237  establishments,  yielding  products 
valued  at  $1,703,354.  Other  leading  States  in  value  of  product  are  Iowa,  $636,543; 
Illinois,  $610,971;  California,  $533,038;  Ohio,  $538,534,  and  Pennsylvania,  $515,010. 
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FORESTRY. 

Eucalypts,  A.  J.  McClatchie  {Arizona  Sta.  Rpt.  1902,  pp.  252,  253).— \.  brief 
account  is  given  of  experiments  which  have  been  conducted  in  the  propagation  and 
culture  of  various  species  of  Eucalyptus.  A  heavy  frost  in  December,  following  an 
unusually  warm  autumn,  destroyed  a  number  of  species  which  had  withstood  pre- 
\ious  low  temperature..  Eticah/ptns  roslrata  was  killed  to  the  ground,  but  sent  up 
sprouts  the  following  spring.  E.  salubris  and  E.  corynocalyx  were  killed  entirely. 
E.  rudis,  E.  poliianthcma,  and  E.  leucoxylon  were  slightly,  if  at  all,  injured  by  the 
frost  and  also  endured  well  the  heat  of  Arizona  summers.  These  3  species  have  all 
proved  adajited  to  the  region,  the  first  being  the  most  desirable  for  general  planting. 
The  results  of  several  years'  experiments  and  observations  upon  Eucalyptus  have 
been  previously  reported  (E.  S.  R.,  14,  p.  575). 

Spontaneous  groups  of  seedlings,  A.  C.  Forbes  {Gard.  Chron.,  3.  ser.,  32  {1902), 
No.  829,  pp.  851,  352). — The  writer  comments  upon  the  tendencj'^  of  different  species 
of  forest  trees  to  reproduce  themselves  by  natural  seeding.  With  regard  to  conifers 
the  only  species  that  can  be  said  to  regenerate  itself  freely  in  England  is  the  Scotch 
tir  and  then  only  after  a  clear  cutting  and  under  conditions  which  remove  the  seed- 
lings from  tlie  shade  and  raw  humus  about  the  parent  trees.  In  large  pure  forests 
the  white  pine  and  silver  fir  reproduce  themselves  to  some  extent,  Imt  neither  the 
larch  nor  spruce  show  any  inclination  to  si^ontaneously  restock  the  ground.  The 
author  believes  that  the  white  pine  would  freely  reproduce  itself  under  shade,  and 
prove  to  be  one  of  the  most  valuable  of  introduced  species,  except  for  the  inability 
of  coniferous  seedlings  to  push  their  way  through  a  thick  growth  in  these  places 
where  they  are  most  likely  to  germinate.  The  most  success  in  natural  regeneration 
is  to  be  expected  with  hardwoods,  particularly  the  ash,  beech,  birch,  oak,  chestnut, 
etc.  Of  the  heavier  seeds,  such  as  the  l^eech,  oak,  and  chestnut,  it  is  necessary  that 
they  should  get  into  the  soil,  and  the  simplest  and  one  of  the  most  effective  methods  of 
securing  this  is  that  of  cutting  a  portion  of  the  parent  trees  as  soon  after  the  fall  of  the 
seed  aa  possible.  The  treading  of  the  woodmen,  removal  of  timber  and  brusli,  etc., 
force  the  seeds  to  enter  the  ground  where  they  readily  germinate.  On  heavy  ground 
with  little  or  no  surface  vegetation  or  humus  this  condition  is  almost  indispensable. 
It  is  stated  that  young  oaks  appear  in  numbers  only  when  coppice  has  been  cut 
over  during  or  following  a  year  of  abundant  seed  production.  In  the  case  of  ash, 
birch,  and  sycamore  the  seed  are  more  widely  scattered  and  better  adapted  to 
getting  worked  into  the  soil  before  germination. 

The  future  of  our  public  forest  lands,  F.  Roth  {Forestnj  and  Irrig.,  8  (1902), 
No.  12,  pp.  4-)S-50')). — This  is  a  suggestion  relating  to  the  future  policy  regarding  the 
control  and  management  of  the  public  forest  lands,  in  which  it  is  proposed  that  there 
be  withdrawn  from  settlement,  entry,  sale,  or  other  disposition  all  i^ublic  lands 
which  are  more  vahiable  for  forest  uses  than  for  other  purposes.  The  tim))er  and 
other  products  upon  such  lands  are  to  be  protected  and  utilized  according  to  economic 
principles. 

Review  of  the  lumber  trade  and  forest  interests  of  the  South  for  1902, 
D.  W.  Baird  {Tradesman,  48  {1903),  No.  9  {24.  anmud),  pp.  130,  131).— The  year 
1902  is  said  to  have  ];)een  a  highly  prosperous  one  for  the  owners,  handlers,  and 
dealers  of  forest  products  in  the  Southern  States,  both  in  regard  to  the  hardwoods 
and  the  pines.  The  production  capacity  in  the  hardwood  sections  has  increased  in 
the  South  in  about  the  proportion  that  the  timber  supply  of  the  northern  section  has 
decreased.  Notes  are  given  on  the  timber  sujjply  and  the  demand  for  different  kinds 
of  hardwoods,  some  of  which  are  apparently  increasing  rapidly  in  favor  with  con- 
sumers. The  general  conditions  of  the  Southern  forest  region  are  reviewed,  and  it  is 
said  that  the  heavy  and  constant  drain  upon  the  Southern  forests  has  given  rise  to 
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fears  in  the  minds  of  many  that  the  period  of  final  exhaustion  is  not  far  off.  This 
serves  to  arouse  an  active  interest  in  the  matter  and  has  caused  the  Government  to 
take  action  which  it  is  beUeved  will  result  in  the  establishment  of  a  forest  reserve  on 
the  Ajipalachian  mountain  range  whicli  would  not  only  preserve  the  timber  but  be 
valuable  in  other  ways. 

Forest  conditions  in  southern  Arizona,  R.  S.  Kelloc4g  {Forestry  and  Irrig.,  8 
{1902),  No.  12,  pj>.  501-505,  Jigi<.  5). — In  the  mountain  ranges  of  southern  Arizona 
there  are  said  to  be  at  least  140,000  acres  capal)leof  sustainingconiferousforests.  These 
forests  are  at  elevations  of  from  9,000  to  10,000  ft.,  the  precipation  below  7,000  ft. 
being  insufficient  for  the  growth  of  valuable  species.  The  principal  timber  tree 
occurring  in  this  region  is  the  bull  pine  {Pinas pondero.ta) .  This  furnishes  nearly  all 
the  sawed  timber  of  the  region,  but  associated  with  it  are  a  number  of  other  species 
of  evergreen  trees,  it  being  entirely  replaced  in  some  places  by  the  Engelmann  spruce 
{Firm  engdmaimi)  and  the  Alpine  fir  {Abies  lasiocarpa).  The  best  development  of 
pine  is  alwavs  found  on  the  northern  exposures,  and  the  greatest  amount  of  timber 
in  tlie  Chiricahua  Mountains,  where  an  average  of  5,000  ft.  B.  M.  to  the  acre  is 
estimated  for  at  least  50,000  acres.  The  rate  of  growth  of  bull  pine  in  southern 
Arizona  is  said  to  be  quite  rajjid,  and  figures  are  given  showing  the  average  incre- 
ment. Two  forms  of  this  pine  are  recognized  by  the  lumbermen,  but  specifically 
they  are  said  to  be  identical.  The  reproduction  of  this  species  is  insufficient  and 
unsatisfactory  as  a  general  thing,  due  to  a  number  of  factors  which  are  briefly 
indicated. 

The  forests  of  Rhode  Island,  F.  W.  Card  {Rhode  Island Sta.  Bui.  SS,  pp.  39,  pis. 
S,figs.  18). — A  general  sketch  is  given  of  the  suljjects  of  forests  and  forestry,  and  a 
review  of  the  present  condition  of  tlie  forests  of  Rhode  Island.  Referring  to  a  state- 
ment, made  in  1887  in  a  report  of  the  Division  of  Forestry  of  this  Department,  to  the 
effect  that  in  a  strict  sense  the  forests  had  ceased  to  exist  in  Rhode  Island,  and  that 
practically  all  the  timber  reported  as  cut  in  the  State  had  been  brought  from  other 
States,  the  author  shows  that  in  1900  there  were  33  sawmills  in  the  State,  which  cut 
18,265,000  ft.  B.  M.  of  white  pine,  chestnut,  oak,  ash,  birch,  maple,  black  walnut, 
and  hickory  lumljer.  This  does  not  include  the  fire  wood,  which  is  produced  in  a 
considerable  quantity  within  the  State.  The  present  forested  areas  are  described, 
their  characteristic  species  being  mentioned,  and  descriptive  lists  are  given  of  the 
more  nni^ortant  forest  trees  which  either  occur  or  might  be  planted  with  a  reason- 
al  )le  prospect  of  success. 

Forestry  in  Germany,  J.  E.  Keitl  (  U.  S.  Consular  Rpts.,  11  {1903),  No.  268,  pp. 
81,  82). — A  brief  account  is  given  of  the  methods  of  forest  management  in  Germany, 
and  a  statement  given  as  to  the  area  devoted  to  forestry.  According  to  the  imperial 
statistics  for  1900,  there  were  34,569,926  acres  in  forest,  an  increase  of  216,178  acres 
since  1883. 

Forestry  in  Natal,  J.  S.  Lister  {Agr.  Jour,  and  Min.  Fee.  [Natal'],  5  {1902),  No. 
19,  pp.  603-612). — Asa  preliminary  to  the  reorganization  of  the  forestry  bureau  of 
Natal,  the  author  has  made  a  survey  and  report  to  the  authorities  on  the  forests  of 
that  region.  The  extent  and  value  of  the  forests  of  Natal  and  Zululand  are  indicated 
and  suggestions  given  for  their  conservation  and  systematic  exploitation.  Tlie  author 
has  found  a  numVjer  of  exotic  species  of  timber  trees  which  have  shown  very  remark- 
able growths,  and  suggests  the  more  extensive  planting  of  some  of  these. 

Tree  growing  at  high  elevations  in  Ceylon  {Agr.  Jour,  and  Min.  Fee.  \_Natal'], 
5  {1902),  No.  19,  pp.  629-631). — A  brief  accoimt  is  given  of  the  rate  of  growth  of 
various  species  of  Eucalyptus,  Acacia,  bamboos,  and  ornamental  and  other  trees  at 
considerable  elevations  in  the  island  of  Ceylon. 

Blue  gums  as  forest  trees,  C.  H.  McNaughton  {Agr.  Jour.  Cape  Good  Hope,  21 
{1902),  No.  6, pp.  567-588). — An  account  is  given  of  various  plantations  Avhich  have 
been  made  of  the  blue  gum  {Eucalyptus  globulus)  in  the  Midland  Conservancy,  Cape 
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Colony,  the  report  being  prefaced  with  an  account  of  the  climate,  soils,  rainfall,  and 
winds  of  the  region  and  comparisons  drawn  from  other  artificial  plantations  of  this 
species.  The  tree  readily  reproduces  itself  from  seed  and  is  well  adapted  to  coppice 
as  well  as  standard  growth.  The  blue  gum  was  said  to  have  been  introduced  in 
Europe  probably  as  early  as  1820  and  since  that  time  has  been  brought  under  culti- 
vation in  a  num))er  of  localities.  Tabular  reports  are  given  of  the  total  and  mean 
annual  growth  of  this  species  in  a  number  of  regions,  the  annual  increment  varying 
f i-om  273  to  (596  cu.  ft.  per  acre.  After  the  general  discussion  of  the  subject  an  account 
is  given  of  plantings  in  South  Africa,  one  of  which  contains  20  acres  and  was  planted 
at  a  cost  of  S.'JO.To  per  acre.  This  includes  the  clearing  and  preparation  of  the  land, 
together  with  the  care  of  the  trees  until  they  are  about  2  years  old.  The  author  esti- 
mates that  plantings  conducted  at  this  rate  would  give  a  clear  profit  of  about  $7  per 
acre  if  conducted  by  the  government,  or  if  funds  could  be  borrowed  at  as  low  rate  as 
21  per  cent,  which  is  readily  secured  by  the  government.  The  growth  and  acre 
increments  are  given,  together  with  the  data  regarding  the  planting  of  12  plantations 
whii'h  ranged  from  ,3  to  12  years  old. 

"Wood  and  cork,  E.  n' Hubert  {Le  hois  el  le  UPge.  Parit:  J.  B.  BaUliire  &  Sons, 
1903,  jij).  9G,  figs.  31). — A  description  is  given  of  the  anatomical,  physical,  and  chem- 
ical characteristics  of  various  kinds  of  timber,  descriptions  of  the  timber-producing 
species,  the  commercial  production,  conservation,  and  utilization  of  forest  products, 
together  with  statistics  of  forest  production. 

SEEDS— WEEDS. 

The  influence  of  lieat  on  the  germination  of  seeds,  H.  H.  Dixon  ( Gard.  Chron., 
3.  ser.,  3:2  {1902),  Xo.  8.'1,  ji.  ..'17). — A  l)rief  account  is  given  of  a  paper  read  before 
tlie  botanical  section  of  the  British  Association,  in  which  the  author's  experiments 
on  the  resistance  of  seeds  to  high  temperatures  are  described.  As  p)relirainary  to  the 
experiments  the  seeds  were  dried  either  over  sulphuric  acid  or  in  ovens,  the  tempera- 
ture of  which  was  gradually  raised  to  90°  C.  After  drying  they  were  exposed  for  an 
hour  or  more  to  a  higher  temperature  and  then  sown  on  moist  sand.  The  seeds  of 
the  different  varieties  showed  individual  differences  in  their  power  of  resisting  high 
temperatures.  A  large  percentage  of  oats  would  germinate  after  an  exposure  of  from 
100  to  105°  C,  while  very  few  germinated  if  exposed  to  temperatures  of  118°  C.  In 
general  the  higher  the  temperature  to  which  the  seeds  were  exposed,  the  longer 
would  be  the  period  of  germination.  Long  exposure  to  comparatively  low  tempera- 
tures was  found  to  be  more  fatal  than  a  short  exposure  to  a  much  higher  one.  Those 
seeds  which  germinated  successfully  after  1  hour's  exposure  at  temperatures  of  110 
to  120°  C,  would  not  germinate  at  all  if  exposed  for  12  days  to  temperatures  of  95 
to  97°  C. 

The  germination  of  seeds  after  exposure  to  high  temperatures,  H.  H.  Dixon 
{Xotes  Hot.  School,  Tfiiiilij  Col.,  Diihliii,  1902,  Xo.  5,  jqi.  IIH-ISG). — In  continuation 
of  experiments  previously  reported  (E.  >S.  K.,  13,  p.  462),  the  author  has  investigated 
the  effect  of  high  temperatures  as  influencing  the  germination  of  seed,  and  has  been 
able  to  confirm  the  results  previously  obtained.  Exjjosure  of  seed  to  high  tempera- 
tures retards  the  germination,  prolonging  the  period  for  a  considerable  time.  In 
many  cases  the  germination  of  seed  in  the  experiments  was  abnormal,  the  most 
frequent  abnormality  being  the  protrusion  of  the  cotyledons  instead  of  the  radicle 
from  the  seed.  In  manj'  instances  where  the  radicle  emerged  normally  it  was  often 
abnormal  in  its  suljsetiuent  behavior.  Although  many  seeds  were  found  able  to 
withstand  high  temperatures  for  a  comparatively  short  period,  when  subjected  to 
moderately  high  temperatures  for  a  prolonged  time  the  germination  was  almost 
entirely  destroyed. 
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Concerning  the  germination  of  leguminous  seed  and  its  influence  by- 
micro-organisms,  L.  lIiLTXER  {Arb.  K.  Gcsundheitmmte,  Biol.  Aht.,  3  {1902),  No. 
l,l>p.  1-103,  tigs.  4). — After  describing  the  structure  and  general  characteristics  of 
leguminous  seed,  some  of  the  injuries  to  which  this  kind  of  seed  is  subject  are  dis- 
cussed and  their  causes  described.  The  effect  of  Ascochyta  'jjlsi,  Cephalothecium  roseum, 
Penicillium,  and  various  bacteria  on  the  viability  of  seed  are  discussed.  The  occur- 
rence of  hard  seed  in  samples  of  leguminous  seed  is  mentioned  and  the  various 
methods  practiced  for  securing  their  germination  are  described.  The  relation  of 
soil  organisms  to  leguminous  seeds  is  discussed,  and  the  effect  of  wounds  upon  the 
germination  of  seed,  soaking,  scratching  seed  coats,  etc.,  are  given  in  some  detail. 
The  predisposition  of  leguminous  plants  to  certain  root  tubercle  organisms  is  stated, 
and  experiments  are  described  in  which  seed  inoculation  and  soil  inoculation  were 
compared.    Conclusions  are  drawn  for  the  information  of  agriculturists  and  gardeners. 

The  action  of  alcohol  on  germination  of  seeds,  L.  Sukatscheff  [Bot.  CentbL, 
Bcihefte,  13  {IHO..'),  jip.  137,  138;  <Ois.  in  .Tour.  Iloij.  Micros.  Soc.  \_Londo7i],  1902,  No. 
5,  J).  57.5).— The  author  reports  that  seeds  of  lupine  and  pea  can  remain  for  a  consid- 
erable time  in  alcohol  of  various  strengths  without  losing  their  capacity  for  germina- 
tion. The  wounding  of  seeds  of  yellow  lupine  and  peppergrass,  or  the  removal  of 
the  testa  does  not  lead  to  as  rapid  a  loss  of  germinative  capacity  as  the  results  of 
some  investigators  tend  to  show. 

Resistance  of  seeds  to  poisons,  H.  H.  Dixon  {Notes  Bot.  School,  Trinity  Col., 
Dtihlin,  190.^,  No.  .5,  pj>.  187, 188). — In  continuation  of  experiments  previously  reported 
(E.  S.  R.,  13,  p.  462),  a  brief  account  is  given  of  the  resistance  of  seed  to  the  influ- 
ence of  alcohol,  corrosive  sublimate,  etc.  The  resistance  of  the  seeds  to  these  poisons 
is  attributed  to  the  imperviousness  of  their  seed  coats  to  tiie  fluids  in  which  they 
were  inmiersed. 

California  grown  sugar-beet  seed  {Pacific  Rural  Press,  65  {1903),  No.  4, 1^-  52). — 
A  brief  account  is  given  of  tests  of  sugar-beet  seed  grown  in  California  and  subjected 
to  the  tests  required  by  the  German  seed  test  regulations.  The  large  seed,  which 
numbered  41,493  to  the  kilogram,  averaged  185  sprouts  to  each  100  seed  balls.  The 
small  seed  germinated  only  an  average  of  94  as  compared  with  130  sprouts  to  the  100 
seed  l)alls  required  1)y  the  above-mentioned  regulations. 

The  Canada  thistle  and  dandelioh,  L.  H.  Pammel  {lon-a  Sta.  Bui.  61,  pp. 
143-148,  figs.  5). — A  description  is  given  of  the  Canada  thistle,  which  is  regarded  as 
one  of  the  most  noxious  weeds  of  the  State,  and  its  distribution  so  far  as  represented 
by  herbarium  specimens  is  indicated.  Various  methods  of  extermination  are 
described  and  a  report  given  of  attempts  to  combat  this  pest  by  sjiraying  with  dilute 
crude  carbolic  acid.  This  did  not  prove  satisfactory,  but  when  the  dilute  acid  was 
injected  about  the  root  stocks  they  were  killed  for  several  inches  below  the  ground. 
If  this  method  be  employed,  following  it  up  as  the  young  thistles  appear,  the  pest 
may  be  eradicated  from  lawns  or  similar  regions  where  the  area  is  not  too  extensive 
to  permit  of  this  method  of  treatment.  The  dandelion  is  also  descril)ed  as  a  trouble- 
some weed,  particularly  in  lawns,  and  the  continued  mowing  of  the  lawn  with  occa- 
sional pulling  up  of  the  plants  will  after  a  while  eradicate  it. 

Charlock  or  yellow  weed  {Farmers'  Gaz.,  61  {1902),  No  28,  p.  493).— A  brief 
report  is  given  of  experiments  conducted  on  one  of  the  council  farms  in  Lancashire 
County,  in  which  a  crop  of  clover  containing  charlock  was  sprayed  with  3  and  4  per 
cent  solutions  of  copper  sulphate,  and  12  and  15  per  cent  iron  sulphate  at  the  rate  of 
50  gal.  per  acre.  Where  the  3  per  cent  sulphate  of  copper  was  applied,  2  sprayings 
being  given,  less  than  1  per  cent  of  the  charlock  set  seed.  A  single  spraying  of  sul- 
phate of  copper  gave  9J  per  cent  and  another  24i  per  cent  of  seed-bearing  plants. 
Two  sprayings  of  copper  sulphate  gave  6  per  cent  of  charlock  seed,  while  15  per  cent 
spraying  of  iron  sulphate,  only  1  application  l)eing  given,  resulted  in  47  per  cent 
of  charlock  seed.  The  weight  of  the  dried  charlock  plants  was  in  nearly  the  same 
proportion  in  each  case. 
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Destruction  of  charlock  in  grain  crops,  G.  F.  Strawson  {Farmers'  Gaz.,  61 
{1902),  No.  17,  p.  309). — The  author  made  a  special  effort  to  inciuire  into  the  opera- 
tions of  spraying  for  the  destruction  of  charlock,  and  paid  particular  attention  to  the 
age  of  the  plants  when  sprayed.  He  is  convinced  that  many  oi  the  reported  failures 
are  due  to  the  late  application  of  the  herbicides.  If  the  application  was  made  while 
the  plants  were  in  a  rapidly  growing,  succulent  condition,  their  destruction  was 
effected  by  the  use  of  a  3  per  cent  solution  of  sulphate  of  copper  at  the  rate  of  50  gal. 
per  acre.  Not  only  were  the  weeds  destroyed  but  the  general  appearance  of  the 
grain  crops  was  improved.  The  best  results  followed  the  use  of  large  power  sprayers, 
and  the  success  of  the  operation  was  diminished  in  proportion  to  the  delay  which 
occurred  after  the  charlock  was  in  the  most  suitable  condition  for  being  destroyed. 
The  suggested  use  of  nitrate  of  soda  in  place  of  copper  sulphate  has  not  proved  suc- 
cessful on  extended  trial. 

Notes  on  the  destruction  of  some  injurious  plants,  G.  Heuze  {Jour.  Agr.  Prat., 
n.  ser.,  4  {1902) ,  No.  33,  pp.  211,  212). — Notes  are  given  for  the  destruction  of  a  num- 
ber of  troublesome  perennial  plants,  among  them  the  creeping  bent  grass,  dog-tail 
grass,  wild  oats,  Tussilago,  bindweed,  horse-tail  rush,  horse  sorrel,  etc.  For  those 
species  which  have  perennial  root  stocks  the  author  recommends  fallowing,  and 
early  in  the  spring  a  thorough  and  deep  harrowing  over  of  the  land,  after  which  the 
root  stocks  are  raked  and  burned.  For  the  eradication  of  the  Tussilago  and  the 
Equisetum,  a  thorough  draining  of  the  soil  together  with  cultivation  are  suggested. 
The  author  recommends  the  application  of  fertilizers,  particularly  of  calcareous  ones, 
for  combating  the  horse  sorrel.  Soils  in  which  this  plant  grows  aVnindantly  are 
usually  characterized  by  an  acid  condition  which  requires  the  application  of  lime 
for  its  correction. 
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Miscellaneous  notes  on  fungus  diseases  of  plants,  L.  H.  Pammel  {Iowa  Sta. 
Bui.  01,  pp.  139-14J,  fiij.  1) . — Notes  are  given  on  cowpea,  clover,  and  asparagus  rusts. 
The  rust  of  the  cowpea  was  first  noticed  during  the  fall  of  1901,  and  numerous  speci- 
mens were  observed  whose  leaves  were  covered  with  brown  rusty  spots.  An  exam- 
ination showed  that  the  cause  of  the  trouble  was  the  fungus  Uromyces  appendkulatm, 
and  so  far  as  the  author  could  ascertain  this  is  the  first  recorded  occurrence  on  this 
host.  The  fungus  is  rather  common  upon  wild  and  cultivated  beans,  usually  pro- 
ducing round  spots  which  by  confluence  become  irregular  patches  upon  the  leaves. 
The  microscopic  characters  of  the  fungus  are  described  and  notes  given  upon  its 
occurrence  and  distribution  upon  other  host  i:)lants. 

The  clover  rust,  due  to  V.  trifolii,  was  again  noted  abundant  in  1901.  In  a  pre- 
vious publication  (E.  S.  R.,  3,  p.  217)  the  author  called  attention  to  the  occurrence 
of  this  fungus  which  was  extremely  common  on  second  crop  clover.  It  did  not 
increase,  and  for  a  number  of  years  was  not  abundant,  but  during  the  fall  of  1901  it 
severely  attacked  the  second  crop  of  clover,  causing  no  little  injury  to  the  plants. 

Notes  are  given  on  the  asparagus  rust  {Pucc'mia  a.^paragi),  which  first  made  its 
appearance  in  Iowa  during  the  season  of  1901.  Further  information  regarding  the 
distribution  of  this  fungus  is  requested,  and  the  author  suggests  spraying  the  plants 
with  a  resin  Bordeaux  mixture,  which  is  commonly  recommended  for  this  purpose. 

Report  of  the  vegetable  pathologist  and  entouKjlogist,  11.  Tryon  {Queensland 
Agr.  .Tour.,  11  {1902),  No.  6,  j)p.  403-408). — A  summary  report  is  given  of  the  insects 
and  fungi  observed  as  injuriously  affecting  a  number  of  plants  during  the  year.  The 
field  work  which  was  carried  on  by  the  author  is  described  briefly,  particular  atten- 
tion being  given  to  investigations  of  banana  diseases.  These  troubles  seem  to  be  due 
to  a  numljer  of  causes,  among  which  are  mentioned  the  punctures  of  minute  thysa- 
nopterus  insects  which  attack  the  fruits,  a  root  disease  caused  by  attacks  of  Heterodera 
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radicicola  and  also  Tylemhus  sp.,  an  internal  browning  and  gelatinization  of  the  fruit 
probably  due  to  the  root  disease,  and  a  leaf  disease  which  is  acconii)anied  by  a  spe- 
cific fungus.  These  diseases  will  be  subjects  of  further  investigation  and  report. 
Preliminary  investigations  have  also  been  begun  on  diseases  of  coffee  and  sugar  cane. 

Tlie  origin  and  propagation  of  cereal  rusts  througli  tlie  seed,  J.  Eriksson 
{Ann.  Sci.  Nat.  Bot.,  S.  ser.,  15  (1902),  pp.  1-160,  ph.  5,  fig».  10;  ahx.  in  Bot.  Cenihl., 
90  {1902),  No.  6,  pp.  14-6-150). — In  continuation  of  his  investigations  on  the  cereal 
rust  problem  (E.  S.  R.,  11,  ]>.  949),  the  author  gives  the  results  of  experimental 
studies  in  rust  propagation.  In  the  previous  paper  he  advanced  the  hypothesis  of 
the  p()ssibility  of  infection  through  the  seed,  or  the  mycoplasma  theory  as  it  is 
called,  and  in  the  present  account  examples  are  given  which  are  held  to  substantiate 
that  claim.  Methods  were  devised  by  which  cereals  were  grown  to  maturity  under 
what  appears  to  have  been  perfect  isolation.  In  numerous  instances  the  plants  were 
infected  with  rust  even  after  all  precautions  had  been  taken  to  prevent  external 
infection.  In  the  second  part  of  his  paper  the  methods  of  propagation  of  rusts  are 
discussed.  It  is  claimed  that  cereal  rusts  can  not  be  propagated  either  by  an  inter- 
cellular mycelium,  as  the  presence  of  such  a  means  has  not  been  shown  for  most 
species  of  cereals,  or  l)y  groups  of  spores  on  the  surface  or  in .  the  interior  of  the 
grain.  It  is  further  claimed  that  the  uredo  and  teleutospores  are  not  sufficiently 
abundant  to  habitually  cause  infection.  Having  disposed  of  these  methods  of  infec- 
tion the  author  claims  the  di.sease  is  to  a  large  degree  caused  by  the  mycoplasma 
which  exists  in  a  symbiotic  stage  in  the  grain.  Thus  far  it  has  been  impossible  to 
demonstrate  the  presence  of  .this  source  of  infection  in  its  primary  state,  but  it  is 
believed  that  an  intermediate  form  has  been  found  which  connects  the  invisible 
plasma  and  the  mycelium  of  the  rust.  These  are  certain  minute  corpuscular  bodies 
which  float  about  in  the  protoplasm  of  the  c-ell  and  later  give  rise  to  mj^celium.  The 
varying  susceptibility  of  different  varieties  is  held  to  be  an  argument  in  favor  of  the 
author's  theory  of  rust  propagation. 

The  nature  of  the  infection  is  said  to  preclude  the  use  of  parasitic  or  fungicidal 
agencies  for  the  prevention  of  rust.  The  treatment  recommended  is  preventive,  and 
the  author  advises  the  use  of  resistant  varieties  and  the  a])andonment  of  the  cultiva- 
tion of  all  varieties  which  are  notably  subject  to  rust.  He  believes  concerted  studies 
should  be  made  in  all  countries  w' here  cereals  are  injuriously  affected  by  rusts,  so 
that  the  effect  of  soils,  exposure,  fertilizers,  etc.,  on  rust  may  be  ascertained,  and 
attempts  made  to  breed  more  resistant  strains  and  varieties. 

The  recent  literature  relating  to  rusts  is  reviewed  and  a  bibliography  of  the  sub- 
ject is  ap])ended. 

The  occurrence  and  distribution  of  cereal  rusts  through  the  seed,  J.  Eriks- 
son {Medd.  K.  Landth.  Akad.  Exptlfult.,  No.  72,  pp.  51,  pis.  3,  Jigs.  lO').— This  is  a  dis- 
cussion of  the  mycoplasma  theory  relating  to  the  origin  and  distribution  of  cereal, 
rusts.  The  author  recf)gnizes  the  following  species  of  Puccinia:  P.  grmninis,  the 
black  rust,  the  a^cidium  of  which  occurs  upon  the  barberry,  with  6  specialized  forms; 
P.  phlei-pratensis,  the  timothy  rust;  P.  glumarum,  the  yellow  rust,  with  5  specialized 
forms;  P.  dispersa,  the  brown  rust  of  rye,  the  ajcidium  of  which  occurs  on  certain 
boraginaceous  plants;  P.  triticina,  the  brown  rust  of  wheat;  P.  hromina;  P.  agropij- 
rina;  P.  holcina;  P.  triseti;  P.  simplex;  P.  coronifera,  the  crown  rust,  w'ith  6  special- 
ized forms,  the  a^cidium  of  which  occurs  on  species  of  Rhamnus;  P.  coronata,  with  5 
specialized  forms;  and  an  unnamed  species  of  which  2  forms  are  recognized.— f.  \v. 

WOLL. 

On  the  specialization  of  cereal  rusts,  J.  Eriksson  {Medd.  K.  Landth.  AJcad. 
Exptlfult.,  No.  73,  pp.  25). — The  results  of  the  author's  investigations  on  the  special- 
ization of  cereal  rusts  to  certain  definite  hosts  are  shown.  The  author  considers 
specialization  as  an  expression  of  inherent  tendencies  on  the  part  of  the  rust  toward 
producing  new  forms.     This  tendency  is  guided  by  the  vegetative  and  climatic  condi- 
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tions  under  which  the  parasite  Uves.  Where  a  certain  host  plant  is  found  al)undantly 
and  the  climatic  conditions  are  favorable  to  the  growth  of  the  fungus  the  i)arasite  will 
reach  a  greater  perfection  as  to  its  vitality  and  also  a  greater  degree  of  systematic 
stability.  On  the  other  hand,  if  the  sujjply  of  necessary  host  i)lant  is  limited  and 
the  fungus  is  near  the  limits  of  its  natural  habitat,  its  development  becomes  weaker 
and  this  weakness  is  expressed  by  less  sharply  defined  differences  and  by  a  marked 
reduction  in  the  a1)ility  of  the  fungus  to  attack  new  species  of  host  jjlants. — f.  w. 

WOLL. 

The  specialization  of  black  rust  of  cereals  in  Sweden  and  other  countries, 

J.  Eriksson  {CenthJ.  Bait.  n.  Par.,  2.  Aht.,  9  [1902),  Nas.  16,  pp.  590-607;  11-18,  pp. 
654-658). — A  review  is  given  of  the  previous  investigations  of  the  author  on  the 
specialization  of  cereal  rusts,  and  the  results  of  inoculation  experiments  with  Pucci- 
nia  graminh  from  the  barberry  upon  52  species  of  grass  are  described.  Upon  all  of 
these  species  of  grass  the  author  was  successful  in  securing  infections.  He  is  led  to 
conclude  that  the  phenomenon  of  rust  specialization  can  no  longer  be  attributed  to 
internal,  innate  tendencies  on  the  part  of  the  rusts  to  produce  new  forms,  l)ut  that 
it  is  due  to  the  characteristics  of  the  host  plants  and  the  influence  of  climate,  etc., 
acting  upon  the  parasite. 

Cereal  rusts,  D.  McAlpine  {Jour.  Dcpt.  Ayr.  Victoria,  1  [1903),  No.  4,  pp.  425- 
4^1)- — A  general  discussion  is  given  of  the  nature  of  rusts  and  thelos.ses  due  to  them; 
and  the  results  obtained  in  the  experimental  plats,  in  which  varying  susceptil)ility 
of  varieties  is  shown,  are  given.  The  most  injurious  species  of  rust  in  Australia  is 
that  known  as  the  summer  rust  {Puccinia  yramini.^) .  Brief  notes  are  also  given  on 
the  barley  and  oat  rusts  {P.  ninijtJrx  and  P.  graminis) . 

Wheat  and  barleyrusts,  D.  McAlpine  {.Tour.  Dept.  Agr.  Victoria,  1  {1902),  No.  5, 
/I.  529,  pi.  1). — Illustrated  not^s  are  given  of  Puccinia,  graminl.'<  occnrring  cm  barley 
and  wheat,  P.  Iriticina  on  wheat,  and  P.  simplex  on  barley. 

Culture  experiments  with  rust  fung-i,  H.  Klebahn  {Ztschr.  Pflanzenkrank.,  12 
{1902),  Nos.  1-2,  pp.  17-44;  3,  pp.  1S2-151,  figs.  5)  .—The  result  of  extended  culture 
experiments  with  a  number  of  rust  fungi  is  reported.  Among  those  studied  were  spe- 
cies of  Melampsora  of  willows  and  poplars  which  have  their  ca^oma  stage  on  Allium, 
those  occurring  on  willows  and  Galanthus,  on  willows  and  Ribes,  and  studies  of 
Melampsora  larici  ilaphnoidcs,  M.  pinitorqua,  M.  larici  tremuLr,  M.  rostrupii,  and  M.  larlci 
populina;  also  experiments  with  the  leaf  rusts  of  pine,  the  bark  rusts  of  pine,  various 
species  of  .Ecidium  and  of  Puccinia,  together  with  species  of  GymnosjMjrangium. 

A  classification  of  the  rusts  of  the  Umbelliferae,  C.  B.  Flowkight  ( Gard. 
Chron.,  3.  ser.,  32  {1902),  No.  825,  p.  282). — A  brief  account  is  given  of  the  recent  work 
of  Lindroth  on  the  classification  of  the  Uredine?e  known  to  occur  on  various  species  of 
Umbellifera?.  In  this  monograph  descriptions  are  given  of  all  the  known  species, 
which  amount  to  nearly  90.  The  author  has  grouped  the  English  species  into  4 
groups,  l)ased  upon  the  proposed  system  of  classification. 

Rust  of  Andropog-on  sorghum,  W.  Busse  {Per.  Deut.  Bat.  Gesell.,  20  {1902),  No. 
a,  ]>p.  281-291,  j>l.  1;  ((l>.^.  ill  .Tour.  Roij.  3ficros.  Soc.  [Loyidon],  1902,  No.  5,  p.  592). — 
The  author  has  studied  the  occurrence  of  this  fungus  in  German  East  Africa,  where 
it  sometimes  causes  heavy  losses  in  the  crop  of  millet.  He  has  arrived  at  the  con- 
rhision  that  the  fungus  is  that  described  by  Cooke  as  Piiccinia  jnirpurea.  The  tech- 
nical characters  are  briefly  described,  and  the  writer  states  that  this  is  the  same  rust 
as  that  known  as  sorghum  rust  in  India,  which  has  been  attributed  to  P.  penniseti. 

Rust  of  timothy,  J.  Eriksson  {Ofvers  K.  Srenska  Vetensk.  Akad.  Forhandl.,  59 
{1902),  PI).  189-198;  ahs.  in  Jour.  Roy.  Micros.  Soc.  [London],  1902,  No.  5,  pp.  592, 
593). — According  to  the  author,  the  rust  found  on  timothy  is  a  separate  and  distinct 
species,  and  has  been  named  Puccinia  phlei-prati'nsis.  Infection  experiments  have 
been  tried  by  the  author  to  trace  the  life  history  of  the  fungus,  and  after  considerable 
ditiiculty  the  spermagonia  and  a^cidia  were  produced.     The  author  is  of  the  opinion 
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that  the  timothy  rust  was  originally  identical  with  P.   graminis,  but  that  it  has 
l)ecome  specialized  on  timothy  and  can  only  rarely  be  induced  to  grow  on  oats  and 

rye. 

The  relation  between  host  and  parasite,  II.  Marshall  Ward  {Ann.  Bot.,  16 
{190J),  pp.  333-315;  abs.  in  Jour.  Roy.  Micros.  Svc.  \_Loiidon'],  1902,  No.  5,  p.  593). — A 
stu(l\'  lias  been  made  of  the  relation  between  the  brome  grasses  and  the  rust  Puccinia 
dispersa  that  occurs  abundantly  on  the  different  species  of  Bromus.  After  a  general 
introduction  the  different  rusts  that  have  been  found  on  brome  grasses  are  discussed 
and  an  account  given  of  the  efforts  made  to  secure  the  proper  sterilization  of  plants 
in  rust  infection  experiments.  The  methods  of  infection  and  progress  of  the  various 
experiments  are  given  in  detail.  Pot  plants  were  used,  and  the  results  obtained  seem 
to  differ  for  the  different  species  of  Bromus.  Spores  taken  from  one  species  would 
not  infect  others  unless  they  were  of  closely  allied  forms.  A  comparison  is  drawn 
between  the  germination  of  the  uredospores  and  that  of  pollen  grains  as  observed  in 
attempts  at  cross  breeding,  and  the  author  l)elieves  it  possible  to  grow  species  of 
grasses  immune  to  rust  infection. 

Concerning-  pure  cultures  of  the  rust  Puccinia  dispersa,  H.  Marshall  Ward 
( Centbl.  Bali.  u.  Par.,  2.  AbL,  9  {1902),  Nos.  5,  pp.  161-168;  6-7,  pp.  242-246,  figs.  3).— 
During  the  course  of  a  series  of  experiments  on  the  relation  between  the  host  and 
parasite  in  the  case  of  certain  species  of  Bromus  and  the  rust  fungus  Puccinia  dispersa 
the  author  devised  a  simjile  methoil  of  obtaining  pure  cultures  of  both  host  and  para- 
site which  are  described  in  detail.  Inocidation  experiments  are  described  and,  so 
far  as  the  author's  observations  go,  there  does  not  seem  to  be  any  chance  of  infection 
through  mycelium  or  other  agencies  within  the  seed.  The  only  source  of  infection 
appears  to  be  spores  attached  to  the  seed,  as  in  none  of  his  experiments  was  he  able 
to  discover  any  trace  of  mycelium  within  the  seed. 

A  contribution  to  the  study  of  cereal  smuts  and  their  prevention,  C.  von 
TriJEUF  {Arb.  K.  Gi'simdheltsamte,  Biol  AbL,  2  {1902),  No.  3,  pp.  4^^7-467,  fig.  1).— 
Studies  are  reported  in  which,  by  inoculation  experiments,  it  is  shown  that  in  the 
case  of  the  stinking  smut  of  wheat  the  fungus  winters  over  as  a  mycelium  in  the 
young  plants.  So  far  as  the  oat  smut  is  concerned,  it  does  not  appear  to  retain  its 
vitality  over  winter  in  the  soil.  Winter  oats  treated  with  hot  water  and  sown  in 
infested  soil  were  without  any  disease  in  the  subsequent  croj).  Experiments  are 
reported  which  seem  to  indicate  that  smut  spores  which  have  passed  through  the 
alimentary  canal  of  animals  retain  their  germinative  ability  to  a  considerable  degree. 
Tables  are  given  which  apparently  show  marked  differences  in  the  susceptibility  of 
varieties  of  wheat  to  smut  diseases.  The  results  of  experiments  with  fungicides  for 
the  prevention  of  smut  are  reported  in  which  seed  treated  with  a  copper-soda  solu- 
tion, wet  and  dusted  with  a  copi^er-soda  powder,  and  those  treated  with  Bordeaux 
mixture  gave  crops  nearly  free  from  smut,  while  seed  wet  and  rolled  in  superphos- 
phate, copper  sulphate  and  lime  powder,  and  in  kainit  gave  the  worst  infected  crops. 
Negative  results  were  obtained  in  experiments  in  which  the  effect  of  smut  and  rust 
on  the  health  of  animals  was  investigated  by  feeding  the  infected  straw,  grain,  etc. 

Experiments  in  the  prevention  of  stinking  smut  of  wheat,  D.  McAlpine 
{Jotir.  Dept.  Agr.  Victoria,  1  {1902),  No.  4,  pp.  413,  414). — The  results  of  preliminary 
treating  of  the  seed  grain  with  copper  sulphate,  corrosive  sublimate,  and  formalin 
are  shown,  the  different  treatments  completely  preventing  the  occurrence  of  diseased 
plants.  In  check  i)lats  which  were  otherwise  treated  in  the  same  manner  only  5  per 
cent  of  the  plants  were  free  from  disease.  The  effect  of  the  different  treatments  on 
the  germination  of  the  seed  is  shown,  corrosive  treatment  being  the  least  injurious, 
and  copper  sulphate  the  most  so  of  the  methods  tested. 

Some  biological  phenomena  of  ITstilago  maydis,  J.  Gruss  {Ber.  Deut.  Bot. 
GeselL,  20  {1902),  No.  4,  pp.  212-220,  pil.  1;  abs.  in  Jour.  Roy.  Micros.  Soc.  [^London:], 
1902,  No.  5,  pp.  591,  592). — When  spore  formation  takes  place  in  corn  smut,  the  spore- 
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forming  hyph;i3  are  said  to  become  mucilaginous.  The  author  has  investigated  this 
phenomenon  in  order  to  determine  the  possible  presence  of  an  enzym.  He  found  an 
aniinoxydase  is  present  in  the  fungus  similar  to  that  which  is  found  in  the  yeast  of 
beer,  and,  as  in  the  yeast,  it  is  located  in  the  vacuoles  of  the  cells.  As  soon  as  the 
formation  of  nuicilage  begins  in  the  smut,  the  production  of  oxydase  is  said  to  cease. 
The  enzym  is  said  to  be  most  active  when  there  is  a  maximum  of  metabolism  in  the 
cell,  and  the  resting  stage  of  the  fungus  follows  the  i:)eriod  of  mucilaginous  formation. 

A  new  parasite  of  Trifolium  montanum,  F.  Bubak  {Cenibl.  BaJct.  u.  Pur.,  2.  Abt., 
S  {1902),  No.  26,  pp.  817-821;  abs.  in  Jour.  Roy.  Micros.  Soc.  [Londoni,  1902,  No.  5, 
pp.  586,  587). — An  account  is  given  of  Urophlyctis  bohemica,  which  attacks  plants  of 
Trifolium  montanum,  causing  them  to  be  stunted  in  their  growth  and  usually  prevent- 
ing their  flowering.  The  leaves  and  petioles  are  covered  with  yellow  spots  and 
wart-like  excrescences  caused  by  the  parasite.  These  warts  are  said  to  be  much 
larger  on  the  petioles  than  on  the  blade  of  the  leaf. 

The  stem  anthracnose  of  red  clover,  O.  Kirchner  {Ztschr.  Pflanzenkrank. ,  12 
{1902),  No.  1-2,  pp.  10-14,  figs.  ^).— In  a  previous  publication  (E.  S.  R.,  14,  p.  159)  the 
occurrence  of  stem  anthracnose  of  clover  was  mentioned  and  the  cause  attributed  to 
Gla'osporium  trifolii.  Subsequent  investigations  of  the  author  have  shown  that  the 
disease  in  question  is  not  due  to  that  fungus  but  to  an  undescribed  species  to  which 
he  has  given  the  name  G.  caulivorum,  n.  sp.  The  characteristics  of  the  disease  are 
given  and  the  fungus  is  technically  described. 

■Urophlyctis,  a  fungus  causing  galls  on  the  roots  of  alfalfa,  P.  Magnus  {Bar. 
Beut.  Bot.  GeselL,  20  {1902),  No.  5,  pp.  291-296,  pi.  1;  abs.  in  Jour.  Roy.  Micros.  Soc. 
[^Londmi],  1902,  No.  5,  p.  586). — Descriptions  are  given  of  galls  produced  on  alfalfa 
roots  which  were  hitherto  ascribed  to  the  presence  of  the  fungus  Cladocliytrium 
alfalfiv,  but  which  the  author  believes  belongs  to  the  genus  Urophlyctis.  The  galls 
occur  as  small  excrescences  on  the  larger  roots.  The  disease  occurs  in  damp  soil 
only  and  is  fatal  to  the  plants.  It  was  first  described  by  Lagerheim  from  Ecuador, 
from  where  it  has  been  recently  brought  to  Alsace. 

On  the  parasitism  of  Pseudomonas  destructans,  M.  C.  Potter  {Proc.  Boy.  Soc. 
[London],  70  {1902),  No.  464,  PP-  392-397,  figs.  ^).— Since  the  publication  of  the 
author's  paper  on  a  bacterial  disease  of  the  turnip  (E.  S.  R.,  13,  p.  467)  his  investiga- 
tions have  been  continued,  and  the  action  of  the  cytase  and  toxin  upon  the  living 
cells  has  been  studied,  and  he  has  succeeded  in  tracing  the  passage  of  the  bacteria 
through  the  cell  walls  into  the  cell.  He  has  found  that  through  the  secretion  of 
cytase  and  a  toxin  the  parasitic  action  of  the  bacteria  is  comparable  with  that  of  cer- 
tain parasitic  fungi.  In  his  previous  investigations  the  attack  of  the  organism  could 
always  be  traced  to  a  wound,  and  he  has  since  found  that  the  1)acteria  do  not  have 
the  power  to  penetrate  the  cuticle  of  the  mature  epidermis.  The  parasite  can,  how- 
ever, readily  effect  an  entrance  into  its  host  through  the  undeveloped  epidermis  of 
young  and  tender  structures.  Whether  in  the  case  of  Pseudomonas  destructans  the 
toxin  or  cytase  is  the  first  excretory  product  it  is  impossible  to  say,  but  the  latter 
produces  the  first  visible  effect  and  is  believed  to  prepare  the  way  for  the  rapid  action 
of  the  toxin. 

The  root  rot  of  tare,  J.  G.  Smith  {Hawaii  Sta.  Bui.  2, pp.  21,  figs.  2) . — An  account 
is  given  of  the  causes  and  means  for  prevention  of  a  destructive  disease  that  threatens 
the  extinction  of  the  taro  crop  of  Hawaii.  The  taro  ( Colocasia  antiquorum  escidentum) 
is  one  of  the  principal  food  plants  of  the  native  Hawaiian,  and  its  long  cultivation 
has  apparently  deteriorated  the  stock  to  a  considerable  extent.  Wherever  the  taro 
is  grown  entirely  under  irrigation  it  suffers  severely  from  the  disease  known  as  taro 
rot.  This  is  characterized  by  the  shortening  and  early  maturing  of  the  root  stocks. 
It  was  found  that  the  rot  is  readily  spread  by  the  planting  of  diseased  suckers.  It 
was  also  found  that  by  planting  suckers  free  from  disease  and  securing  a  good  circu- 
lation of  irrigation  water,  together  with  the  application  of  proper  fertilizers  and  an 
occasional  rotation  of  crop,  this  disease  ma}'  be  to  a  great  extent  prevented. 
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A  disease  of  nursery  stock,  G.  Massee  {Gard.  Chron.,  3.  ser.,  32  {1902),  No. 
822,  p.  235,  fig.  1). — The  author  reports  having  observed  in  widely  separated  parts 
of  England  a  disease  of  young  apple  and  plum  trees  which  is  due  to  the  attack  of  the 
fungus  Euti/pe/la  jfmnastri.  In  instances  cited  more  than  50  per  cent  of  the  entire 
stock  was  destroyed.  Peach  trees  are  subject  to  attacks  of  the  same  fungus,  the  dis- 
ease on  all  showing  well-marked  characters  which  are  easily  recognized.  The  stem 
is  the  pait  attacked,  and  the  first  outward  indication  of  disease  is  a  slight  browning 
of  tlie  Imrk  wliich  soon  becomes  hard,  dry,  and  inseparable  from  the  wood.  There 
is  no  cracking  or  wrinkling  of  the  surface  and  as  a  rule  no  further  symptoms  are  evi- 
dent during  the  first  season  of  the  attack.  The  mycelium,  however,  continues  to 
grow  inward,  killing  the  cambium  and  young  wood,  thus  preventing  the  upward 
flow  of  sap.  The  second  season  the  leaf  buds  either  do  not  expand  at  all  or  only 
imi^erfectly,  and  during  the  summer  the  branches  die  through  a  lack  of  food.  The 
fungus  does  not  appear  to  pass  from  the  stem  to  the  branches,  the  latter  dying  simply 
from  starvation.  The  second  year  after  the  plant  is  attacked  the  tree  is  usually 
completely  destroyed.  At  this  time  the  infection  of  the  fungus  is  indicated  by  the 
appearance  in  the  dead  bark  of  groups  of  minute  transverse  cracks  which  contain 
small  clusters  of  the  fruiting  organs  of  the  fungus.  There  is  no  aj^pearance  of  any- 
thing like  canker,  and  as  the  l>ark  is  not  broken  or  disturl)ed  in  any  way  the  super- 
ficial observer  usually  l)elieves  that  the  tree  is  killed  l)y  drought  or  some  attack  on 
the  roots. 

This  fungus  is  common  upon  many  species  of  rosaceous  plants,  and  the  spores  pro- 
duced on  the  wild  plants  usually  start  an  epidemic  of  the  disease  in  the  nurseries. 
Although  the  infection  sometimes  takes  place  through  punctures  caused  by  insects, 
the  epidemic  occurrence  of  the  disease  can  only  be  traced  to  infection  taking  place 
through  the  cut  ends  of  twigs.  The  spores  of  the  fungus  mature  fi-om  February  to 
April,  and  it  is  recommended  that  no  pruning  should  be  done  during  this  time.  In 
the  case  of  the  young  stem  it  is  important  that  every  wound  made  by  ])runing  should 
be  coated  with  tar  or  some  substance  that  would  prevent  the  germination  of  spores 
on  the  surface.  Insects,  especially  aphids,  should  be  held  in  check  by  means  of 
insecticides,  and  wild  trees  in  the  neighborhood  should  be  examined  for  the  occur- 
rence of  the  fungus. 

Two  unusual  troubles  of  apple  foliage,  F.  C.  Stewart  and  H.  J.  Eustace 
{New  York  State  Sla.  Bui.  220,  pp.  217-233,  pJx.  5). — During  the  sunnner  of  1902  the 
attention  of  the  authors  was  directed  to  a  condition  of  apple  trees  over  the  greater 
portion  of  the  State,  the  leaves  being  much  wrinkled  and  distorted.  Different  varie- 
ties of  apples  seemed  to  be  variously  affected,  the  leaves  being  more  or  less  covered 
with  irregular  blisters  of  various  sizes  caused  by  the  separation  of  the  lower  epider- 
mis from  the  mesophyll.  It  soon  became  evident  that  the  blisters  were  in  some  way 
related  to  frost  injury,  and  a  review  of  the  weather  conditions  showed  that  the  spring 
of  1902  in  New  York  was  unusually  wet  and  cool  and  there  were  a  number  of  severe 
frosts  occurring  as  late  as  May  10  and  11.  Only  the  early  leaves  at  the  base  of  the 
shoots  were  affected  and  the  most  injury  was  observed  where  frosts  were  most  severe. 

The  authors  advance  a  theory  for  tlie  injury  which  differs  somewhat  from  that 
lately  described  by  Sorauer.  They  claim  that  the  leaves  were  frozen  when  only 
partially  unfolded.  The  formation  of  ice  crystals  between  the  lower  epidermis  and 
the  mesophyll  caused  these  tissues  to  separate,  and  being  removed  from  the  source  of 
nourishment  the  epidermis  ceased  growing  while  the  parenchyma  cells  contmued  to 
expand.  Not  having  an  opportunity  to  spread  laterally  the  leaf  took  the  form  of  an 
arch,  bringing  about  the  wrinkled  condition.  In  some  cases  the  epidermis  became 
ruptured  and  the  parenchyma  cells  of  the  leaf  exposed  to  the  air  died  fnmi  excessive 
transpirati(jn.  This  theory  differs  somewhat  from  that  of  Sorauer,  who  claims  that 
the  rupturing  of  the  epidermis  and  death  of  the  cells  is  due  to  the  direct  action  of 
the  frost. 
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This  8;ime  phenomenon  was  observed  on  other  plants,  ]>rinei])ally  (|nince  leaves, 
horse  chestnut,  cherry,  etc. 

Early  in  July  apple  growers  in  western  New  York  became  considerably  alarmed 
at  an  extensive  spotting,  yellowing,  and  premature  dropping  of  the  apple  leaves.  A 
careful  examination  of  many  of  the  orchards  showed  that  the  trouble  was  primarily 
due  to  weather  conditions  and  was  greatly  aggravated  by  spraying.  Injury  seemed 
to  follow  the  use  of  all  the  insecticides  used  alone  or  in  conjunction  with  Bordeaux 
mixture.  Whether  the  Bordeaux  mixture  used  alone  was  capaV)le  of  causing  the 
injury  was  not  determined.  The  trouble  was  at  its  height  about  the  middle  of  July, 
and  by  the  end  of  the  montli  in  many  orchards  one-fourth  to  one-half  the  leaves  had 
fallen  from  the  trees.  The  affected  leaves  were  more  or  less  spotted,  and  late  in 
August  it  was  noticed  that  the  majority  of  the  spots  were  inhabited  by  a  species  of 
Phyllosticta,  which  subsec|uent  investigations  showed  was  closely  related  to  Phyllos- 
ticta  pirina.  The  parasitism  of  this  fungus  has  never  been  proved  by  inoculation 
experiments,  and  the  fact  that  Bordeaux  mixture  seems  to  have  little  effect  in  restrict- 
ing the  disease  has  led  the  authors  to  believe  that  it  is  not  the  real  cause  of  the 
so-called  leaf  spot,  but  possibly  the  fungus  is  present  as  a  saprophyte. 

As  a  possible  explanation  of  the  injury,  it  is  stated  that  when  a  shower  is  followed 
by  bright  sunshine,  drops  of  water  on  the  leaves  act  as  lenses  and  concentrate  the 
sun's  rays  to  such  an  extent  as  to  destroy  the  tissues  beneath.  This  injury  produces 
a  condition  similar  to  that  rei'ognized  in  leaf  spots,  and  may  possil)ly  l)e  preliminary 
to  the  presence  of  the  fungus.  In  the  authors'  opinion  a  large  part  of  the  so-called 
apple-leaf  spot  is  due  to  spray  injury  and  weather  conditions,  and  is  not  of  fungus 
origin. 

Spraying  experiments  in  1902  for  black  spot,  D.  McAlpine  {Jour.  Dept.  Agr. 
Victoria,  1  (1902),  No.  4,  P-  4S3). — A  brief  report  is  given  of  experiments  conducted 
for  the  prevention  of  apple  scab  by  the  use  of  Bordeaux  mixture.  The  addition  of 
linseed  oil  and  sal  ammoniac  to  B)Ordeaux  mixture  gave  promising  results. 

Experiments  in  the  treatment  of  apple  and  pear  scab  during  1901-2,  D. 
McAlpine  {Jour.  Dept.  Agr.  Victoria,  1  {1902),  No.  6,  pp.  525-538,  pis.  .^).— The 
results  of  experiments  for  the  prevention  of  black  spot  or  scab  of  the  ajiple  and  pear 
are  given  in  detail.  The  relative  susceptibility  of  different  varieties  is  shown,  and 
the  effect  of  spraying  with  Bordeaux  mixture  for  the  prevention  of  this  disease  is 
indicated.  The  effect  of  a  single  spraying  is  shown  by  the  largely  increased  pro- 
portion of  marketable  fruit,  as  well  as  the  increase  in  the  gross  yield.  Single  appli- 
cations of  Bordeaux  mixture  made  to  i)ear  trees  just  after  the  buds  had  opened 
resulted  in  the  production  of  almost  totally  clean  fruit  of  a  variety  which  is  ordinarily 
considered  exceedingly  subject  to  disease. 

Experiments  in  the  treatment  of  black  spot  of  the  apple  and  pear,  D. 
McAlpine  {Jour.  Dept.  Agr.  Victarin,  1  {1902),  No.  6,  pp.  620-6S0,  ph.  -^).— An 
account  is  given  of  experiments  conducted  in  a  number  of  localities  in  Australia  for 
the  prevention  of  scab  of  ajiples  and  pears.  The  comparative  value  of  Bordeaux 
mixture  and  copper-soda  solution,  potassium  permanganate,  copper  acetate,  and 
various  modified  formulae  of  Bordeaux  mixture  is  given.  All  of  the  treatments 
greatly  reduced  the  amount  of  scab.  The  most  successful  fungicide  used  was  that 
known  as  Grant's  mixture.  This  is  composed  of  Bordeaux  mixture,  to  which  some 
unknown  ingredients  are  added. 

The  fungus  causing  black  spot  of  the  apple  and  pear,  D.  McAlpine  {Jour. 
Dept.  Agr.  Victoria,  1  {1902),  No.  7,  pp.  70S-70S,  pi.  i).— The  black  spot  or  scab  of 
apple  and  pear  is  said  to  have  been  first  observed  in  Australia  in  1862.  Since  that 
time  it  has  become  well  established  throughout  the  country.  Lists  are  given  of 
varieties  of  apples  and  pears  which  are  most  subject  to  the  attacks  of  the  fungus,  as 
well  as  those  least  affected.  The  symptoms  of  the  disease  and  effects  are  indicated, 
and  the  life  history  of  the  fungus  is  briefly  outlined. 


776  EXPERIMENT   STATION   RECORD. 

Die-back  of  the  apple,  D.  McAlpine  {Jour.  Dept.  Agr.  Victoria,  1  {1902),  No.  6, 
p  y,j7). — The  attention  of  the  author  has  been  called  to  a  disease  of  apple  trees 
known  as  die-back.  Subseciuent  investigations  have  shown  that  in  numerous  cases 
the  trees  were  attacked  by  an  agaric  {Armillaria  mellea) .  The  abundant  presence  of 
this  mushroom  has  led  to  the  conviction  that  it  is  the  cause  of  the  disease  locally 
known  as  die-back. 

Brown  rot  or  ripe  rot  of  fruit,  D.  McAlpine  {Jour.  Dept.  Agr.  Victoria,  1  {1902), 
No.  7,  pp.  701,  702,  pi.  1) . — The  effect  of  attacks  of  Monilia  fructigena  upon  different 
fruits  is  shown,  and  for  the  prevention  of  the  disease  spraying  Avith  Bordeaux  mix- 
ture is  recommended.  All  diseased  fruit  should  be  collected  and  burned  to  prevent 
the  spreading  of  the  fungus  spores. 

Peach  and  plum  rust,  D.  McAlpine  {Jour.  Dept.  Agr.  Victoria,  1  {1902),  No.  6, pp. 
617-G19,  pl^.  2). — A  descriiition  is  given  of  the  peach  and  plum  rust  {Pucdniapruni) 
in  which  the  most  susceptible  varieties  of  host  plants  are  mentioned  and  the  applica- 
tion of  Bordeaux  mixture  for  its  prevention  is  recommended. 

Clasterosporium  carpophilum  and  its  relation  to  the  gummosis  of  stone 
fruits,  R.  Aderiiold  {Arb.  K.  Gesundheltsamte,  Biol.  Abt.,  2  {1902),  No.  5,  pp. 
515-559,  j)ls.  2,  figs.  6). — A  description  is  given  of  the  various  forms  of  disease  pro- 
duced by  Clasterosporium  on  stone  fruit  trees,  and  a  detailed  characterization  of  the 
fungus  when  grown  in  natural  and  artificial  media  is  given.  An  historical  statement 
regarding  the  fungus  is  presented,  together  with  its  synonymy  and  morphology,  also 
the  results  of  inoculation  experiments.  The  relation  of  this  fungus  to  the  so-called 
gummosis  or  gum  flow  of  stone  fruits  is  discussed,  and  the  conclusion  is  drawn  from 
inoculation  experiments  that  the  Clasterosporium  was  the  cause  of  the  appearance 
of  gum  in  all  the  experiments,  and  that  the  general  conclusion  is  warranted  that 
this  fungus  is  a  prominent  cause  of  gum  flow  from  wounds  on  stone  fruit  trees.  A 
brief  bibliography  accompanies  the  paper. 

Variations  in  the  appendages  of  Podosphaera  oxycanthse,  J.  G.  Sanders 
{Jour.  Mycol.,  8  {1902),  No.  64,  p.  170,  fig.  1). — A  brief  note  is  given  of  variations  in 
the  appendages  of  the  cherry  powdery  mildew,  in  which  the  branching  of  the 
majority  of  the  appendages  was  noted. 

A  disease  of  pineapples  {Agr.  Nevis  \_Barhados],  1  {1902),  No.  14,  p.  213). — A 
brief  account  is  given  of  a  disease  of  pineapple  plants  in  which  the  younger  stages  of 
the  disease  are  characterized  by  the  tips  of  the  leaves  turning  yellow  and  drying  up. 
As  the  disease  progresses  the  discoloration  of  the  I'^aves  proceeds  further  until  they 
are  more  or  less  wilted.  The  symptoms  pointed  to  an  insufticient  water  supply,  and 
an  examination  of  the  roots  showed  in  many  cases  that  they  were  blackened  and 
rotten.  There  was  an  unusual  development  of  root  hairs  on  the  old  roots,  and  the 
root  hairs  showed  the  presence  of  the  threads  of  a  fungus.  It  is  believed  that  the 
extraordinary  development  of  root  hairs  was  caused  by  special  effort  on  the  part  of 
the  plant  to  replace  those  destroyed  by  the  fungus.  It  is  suggested  that  wherever 
this  disease  occurs  all  affected  plants  should  be  dug  up  and  burned  and  the  soil  thor- 
oughly limed. 

On  the  occurrence  and  characteristics  of  black  rot  in  Dagestan,  N.  N.  von 
Speschnew  {Ztschr.  Pflanzenkrank.,  12  {1902),  No.  1-2,  p.  10). — The  occurrence  of 
black  rot  of  grapes  is  reported  in  which  the  characters  of  the  disease  resem])le  those 
of. the  ordinary  black  rot  to  a  considerable  extent,  but  the  fungus  causing  the  disease 
is  said  to  be  Diplodia  uvicola,  instead  of  the  usual  Guignardia  hklwellH  and  G.  reniformis. 

An  experiment  on  the  treatment  of  gray  rot  of  grapes,  F.  Boisseau  {Prog. 
Agr.  ct  Vit.  {Ed.  L'.Est),  23  {1902),  No.  47,  pp.  601-603).— K  brief  account  is  given 
of  spraying  experiments  in  which  fungicides  containing  potassium  permanganate, 
alum,  copper  sulphate,  and  sulphur  were  tested.  The  best  results  were  obtained 
with  the  alum  fungicide,  followed  by  that  in  which  potassium  permanganate  at  the 
rate  of  125  gm.  per  hectoliter  of  water  was  used. 
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Powdery  mildew  and  early  pruning-,  L.  Ravaz  {Prog.  Aijr.  ct  Vif.  (Ed.  U Est), 
23  {lUOJ),  No.  40,  pp.  (ii'iS,  (U'>9). — The  value  of  early  pruning  of  grai^evines  as  a 
nieanp  for  combating  powdery  mildew  is  mentioned  and  attention  called  to  the  fact 
that  in  order  to  be  successful  the  affected  shoots  should  be  pruned  wiiile  still  carry- 
ing their  leaves.     Later  pruning  was  shown  by  experiments  to  be  without  value. 

Powdery  mildew  and  early  pruning,  L.  Degrully  {Prog.  Agr.  et  Vit.  {Ed.  L'Esl), 
23  {1902),  No.  46,  pp.  570,  571). — In  an  editorial  note  the  author  attests  the  efficacy 
of  early  pruning  as  a  means  of  checking  attacks  of  grajie  powdery  mildew.  It  is 
recommended  that  grajievines  l)e  severely  pruned  early  in  the  season  following  a 
destructive  attack  of  the  disease.  This  procedure  will  not  obviate  the  use  of  fungi- 
cides, which  should  be  applied  later  in  the  season. 

Recent  investigations  in  combating  the  plant  and  animal  enemies  of  tlie 
grape,  F.  Gvozdenovic  {Separate  from  Allg.  Wien.  Ztg.,  l'.)02,  pp.  20). — A  l)rief 
account  is  given  of  experiments  conducted  in  combating  the  grape  downy  and 
powdery  mildews,  whether  occurring  singly  or  simultaneously  upon  a  plant,  the 
grape  anthracnose,  and  the  leaf  rollers. 

Diseases  of  cultivated  chrysanthemums,  P.  Voglino  {Malpighia,  15  {1902)„ 
jyp.  329-341,  pi-  1;  abs.  in  Jour.  Poi/.  Micros.  Soc.  ILondori],  1902,  No.  5,  p.  596)  .—k.n 
extended  study  has  been  made  of  the  diseases  of  cultivated  chrysanthemums,  par- 
ticular attention  being  given  to  one  that  has  proved  quite  destructive  to  jilants  in 
Italy.  The  disease  first  appeared  in  July.  In  August  and  September  there  had  not 
been  much  spread  of  the  disease,  but  in  the  two  following  months  it  increased  with 
great  rajiidity,  killing  many  plants.  The  leaves  were  disfigured  by  irregular  brown 
spots  which  gradually  extended  over  the  whole  leaf  surface.  On  these  spots  small 
pycnidia  were  formed  by  a  fungus  which  the  author  called  Phoma  chrysanthemi. 
Specimens  of  Phyllostida  leucanthemi  were  occasionally  found  present,  forming  gray- 
ish spots,  and  at  a  later  stage  the  Phoma  was  rej^laced  by  Septoria  chrysanthemi,  which 
continued  to  develop,  and  during  the  latter  part  of  the  season  was  the  chief  form  of 
disease.  By  culture  and  infection  experiments  the  author  believes  that  the  Phoma 
and  Septoria  are  successive  stages  of  the  same  fungus,  and  while  the  spores  of  the 
Phoma  are  short  lived,  the  Septoria  spores  germinate  after  long  intervals  and  are 
able  to  resist  quite  low  temperatures. 

Chlorosis  in  palms  {Gard.  Chron.,  3.  ser.,  32  {1902),  No.  822,  p.  232).— AiiQwiion 
is  called  to  the  rather  frequent  occurrence  of  yellow  foliage  in  some  palms,  particu- 
larly Kentias.  No  very  satisfactory  explanation  has  been  offered  as  a  cause  of  this 
phenomenon,  and  as  a  possible  explanation  the  writer  refers  to  a  recent  annomice- 
ment  of  Laurent  in  which  he  attributes  the  chlorotic  condition  to  the  fatty  degener- 
ation of  the  chlorophyll  corpuscles.  In  healthy  green  leaves  the  chloroplasts  are  of 
a  deep  green  color  and  there  is  no  trace  of  the  yellow  bodies  always  present  in  cases 
of  chlorosis.  The  inference  is  drawn  that  these  yellow  bodies  result  from  degenera- 
tion of  the  chlorophyll.  Some  of  the  conditions  for  producing  this  state  are  said  to 
be  cultivation  at  low  temperature  with  an  excess  of  moisture,  and  growing  plants 
from  seed  which  have  been  gathered  in  an  unripe  condition,  possibly  from  unhealthy 
plants. 

Witches',  brooms  on  the  barberry,  J.  Eriksson  {Beitr.  Biol.  Pflanz.  [Co/«i],  8 
{1902),  pp.  3-127,  pis.  3;  abs.  in  Jour.  Roy.  Micros.  Soc.  [London],  1902,  No.  5,  p. 
592) . — The  author  has  shown  by  experiment  that  the  abnormal  branch  development 
ot  the  barberry  is  due  to  JScidium  graveolens,  the  Puccinia  form  of  .which  is  found  on 
the  tall  oat  grass.  The  region  of  attack  is  the  central  bud  of  the  tender  rosette  of 
leaves.  According  to  the  author,  the  tissue  entered  by  the  fungus  is  not  suppressed, 
but  is  excited  to  a  quick,  strong  branch  development  followed  by  a  condition  of 
weakness  which  renders  the  abnormal  branches  unfit  to  resist  the  cold  of  winter, 
hence  these  parts  are  especially  subject  to  winterkilling. 
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Larch  and  spruce  fir  canker,  G.  Masses  {Jour.  Bd.  Agr.  [London'],  9  {1902), 
No.  2,  pp.  176-188,  ph.  3). — A  description  is  given  of  the  larch  canker  due  to  Ikwj- 
scypha  calycina,  and  a  somewhat  similar  disease  of  the  larch  due  to  D.  remnaria. 
The  larch  canker  is  due  to  a  wound  parasite,  the  investigations  of  the  author  not 
substantiating  the  claim  of  Carruthers  that  the  fungus  was  actively  parasitic.  Out 
of  more  than  100  inoculations  on  unwounded  l)ranches  of  larch  no  infections  were 
obtained,  while  spores  applied  to  the  wounded  surface  almost  invariably  established 
the  disease.  In  nature  the  wounds  are  caused  in  various  ways,  as  l)y  wind  or  snow, 
the  extrusion  of  sap  due  to  late  frosts,  the  biting  and  punctures  of  insects,  particu- 
larly the  larch  aphis,  and  those  made  near  the  base  of  the  stem  in  planting  young 
trees.  As  a  rule,  when  trees  under  10  years  of  age  are  attacked,  they  are  either 
killed  outright  or  so  deformed  as  to  be  of  very  inferior  value.  Older  trees,  while 
stunted  to  some  extent,  are  not  so  severely  injured. 

The  parasite  causing  the  spruce  canker  is  so  nearly  like  that  causing  the  disease 
just  described  as  to  be  indistinguishable  to  the  ordinary  observer.  The  spruce  is 
subject  to  infection  in  the  same  way  as  the  larch.  .Seedlings  and  young  trees  should 
be  protected  with  kerosene  emulsion  against  the  attacks  of  the  larch  aphis.  As  a 
safeguard  against  injury  through  late  frosts,  seed  l)eds  should  not  be  placed  in  low- 
lying,  damp  localities,  as  these  conditions  are  not  only  more  subject  to  frosts  but 
also  favor  the  presence  of  the  aphis.  Recent  investigations  are  said  to  show  that  the 
spruce-gall  aphis  {Clwrmes  ahktis)  and  the  larch  aphis  (C.  laricis)  are  alternate  phases 
of  the  same  insect.  In  the  case  of  the  attack  upon  large  trees,  the  trunk  will  con- 
tinue to  grow  and  make  wood  for  many  years,  but  it  furnishes  a  serious  menace  to 
surrounding  trees  by  being  a  breeding  place  of  the  fungus. 

Some  new  fungvis  parasites  of  oaks,  E.  Henry  {Bid.  Soc.  Sci.  Nancy,  3.  ser.,  3 
{1902) ,  No.  2,  pp.  99-103). — Descriptions  are  given  of  Pscndovalsa  lomjipcs,  Aglaospora 
taleola,  and  of  Pezicula  cinnamomea,  all  of  which  have  been  recently  found  occurring 
parasitically  upon  oak  trees. 

A  twig  blig-ht  of  willows,  C.  von  Tubeuf  {Arh.  K.  ficaundheUsamte,  Biol.  Aid., 
2  {1902),  No.  5,  pp.  567-570,  pi.  i).— A  twig  blight  of  willows,  due  to  Fasicladiam 
snlicipcrdum,  is  descriV)ed.  The  disease  seems  to  be  common  on  many  species  of  wil- 
low although  so  far  as  the  author's  investigations  go  it  does  not  affect  Snlix  bahylonica 
or  ;S'.  2)enlandra.  For  the  control  of  this  disease  the  author  suggests  a  winter  wash 
of  a  solution  of  copper  sulphate  followed  by  spraying  with  Bordeaux  mixture  in  the 
spring  after  the  appearance  of  the  leaves. 

Two  new  leaf  parasites  of  deciduous  trees,  P.  Hennixgs  {ZtxcJir.  Pfhmzenkronk., 
12  {1902),  No.  1-2,  pp.  14-16). — Descriptions  are  given  of  Septoria  caraganie,  n.  sp., 
which  is  parasitic  on  the  leaves  of  Caragana  arboresceyix,  and  of  Fusanum  vogelii, 
n.  sp.,  which  occurs  on  the  leaves  of  the  black  locust. 

Experiments  in  combating-  dry  rot  of  timber,  E.  Henky  {Bui.  Soc  Sci.  Nancy, 
3.  ser.,  3  {1902),  No.  2,  pp.  89-99). — A  report  is  given  of  experiments  which  have  been 
made  in  Austria,  Russia,  France,  and  particularly  of  those  made  in  connection  with 
the  forest  school  at  Nancy,  on  the  preserviation  of  timber  against  the  dry-rot  fungus 
{Mtriilins  lucrymans)  by  injecting  or  otherwise  treating  with  various  chemicals. 

A  contribution  to  the  knowledge  of  timber  dry  rot,  C.  von  Tubeuf  {Centhl. 
Bakt.  u.  Par.,  2.  All.,  9  {1902),  No.  3-4,  pp.  127-135,  fig.  i).— A  number  of  experi- 
ments with  cultures  of  the  dry-rot  fungus  {Mendmslacryrnans)  are  reported  m  which 
the  efficiency  of  certain  fungicides  for  preventing  the  spread  of  dry  rot  was  tested. 
Copper  solutions  seemed  to  only  slightly  check  the  growth  of  the  fungus  and  as  Bor- 
deaux mixture  acted  quite  injuriously  toward  it  the  injury  is  attributed  by  the  author 
to  the  lime  and  not  the  copper.  Formaldehyde  gas  did  not  penetrate  sufficiently  to 
be  of  any  particular  service  in  destroying  the  fungus  and  it  is  not  to  be  recommended 
for  this  purpose.     It  did,  however,  prevent  the  fungus  spreading  to  other  objects. 

Spraying  for  fungus  diseases,  D.  Wi:k-LY-\^E{.T<nir.  Depi.  Agr. Victoria,  1  {1902), 
No.  7,  pjp.  709-714,  jjh.  2,  figs.  2). — Directions  are  given  for  the  preparation  of  Bor- 
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deaux  niixtiire,  copper-soila  mixture,  and  copper  .«ul{>hate  and  soft  soap.  For  most 
purposes  the  Boi deaux  mixture  whicii  consists  of  Gibs,  of  copper  sulphate,  4  lbs.  of 
lime,  and  50  gal.  of  water  is  preferred.  In  order  to  increase  the  adhesiveness  and 
spreading  power  of  the  fungicide  good  results  have  been  obtained  where  1  lb.  of  sal- 
ammoniac,  saltpeter,  or  salt  was  added  to  every  50  gal.  of  Bordeaux  mixture. 

ENTOMOLOGY. 

Insects  notably  injurious  in  1902,  F.  Jj.  \Vashburn  {Minnesota  Sfa.  Bui.  77, 
j)j>.  74,  pf"-  •'^  ./'.'/•'-■•  ■'-^)- — Notes  are  given  on  the  distribution  of  the  Hessian  fly  in 
Minnesota.  In  combating  this  insec-t  it  is  recommended  that  stu1)ble  be  burned  or 
plowed  under  and  that  screenings  from  thrashing  machines  should  be  fed  or  burned 
immediately.  It  is  also  recommended  that  wheat  should  not  l)e  planted  on  the  same 
ground  for  2  years  in  succession.  The  chinch  bug  is  said  to  be  distributed  chiefly  in 
the  southern  portion  of  the  State.  Attempts  to  destroy  this  insect  in  small  experi- 
mental plats  of  wheat  by  sowing  millet  as  a  trap  crop  and  by  fumigation  with  bisul- 
phid  of  carbon  were  unsuccessful.  Spraying  with  kerosene  emulsion  killed  a  large 
percentage  of  the  bugs.  The  use  of  parasitic  fungi  in  killing  chinch  bugs  has  ])een 
abandoned  on  account  of  the  inefficiency  of  this  method.  For  preventing  attacks  of 
the  insects  the  use  of  tar  bands  or  furrows  provided  with  post  holes  at  regular  inter- 
vals is  recommended. 

The  chief  grasshopper  injuries  during  the  year  were  due  to  Mdanoplxs  ailaiiis.  A 
number  of  other  species  were  somewhat  injurious.  The  author  recommends  the  pas- 
sage of  a  law  compelling  all  landowners  to  plow  under  all  stubble  found  to  contain 
grasshopper  eggs.  Large  numbers  of  grasshoppers  were  destroyed  by  the  use  of  hop- 
perdozers.  Notes  are  given  on  the  methods  of  constructing  these  machines.  Men- 
tion is  made  of  a  number  of  insect,  bird,  and  other  enemies  of  grasshoppers.  The 
chief  bird  enemies  in  Minnesota  are  prairie  chickens,  hawks,  blackbirds,  croM's,  and 
meadow  larks. 

Attempts  to  prevent  the  attacks  of  horn  fly  by  means  of  rancid  lard  were  ineffective. 
Lard  mixed  with  oil  of  pennyroyal,  oil  of  Eucalyptus,  or  with  pyrethrumor  kerosene 
proved  to  be  effective  for  2  or  3  days.  Fish  oil  is  even  more  effective  but  is  not  recom- 
mended for  dairy  cows  on  account  of  its  disagreeable  odor. 

Harpcdus  pennsylvanicus  is  reported  as  injuring  strawberries.  It  is  suggested  that 
the  beetles  may  be  caught  by  means  of  lantern  traps.  Lawns  were  quite  badly 
injured  by  Lachnosterna  rugosa.  For  treatment  of  lawns,  fumigation  with  bisulphid 
of  carbon  is  recommended.  This  may  be  accomplished  by  means  of  a  small  air-tight 
box.  Notes  are  also  given  on  woolly  aphis,  alder  blight,  stalk  borer,  Ligyrus  gibhosn-t, 
mosquitoes,  cockroaches,  carj)et  beetles,  blister  beetles,  plum  gouger,  tarnished  plant 
bug,  melon  aphis,  corn  louse,  and  New  York  weevil.  Experiments  with  kerosene 
in  coml)ating  mosquitoes  were  only  partly  successful.  It  was  found  that  Phinotas 
oil  in  the  proportion  of  1  part  to  12,000  p  it^  of  water  killed  the  larva?  and  pupie  of 
mosquitoes. 

Notes  on  injurious  insects,  (t.  LtJSTNER(J5ej'.  A'.  Lehranst.  Wein,  Ohst,u.  Garienbau, 
Geisnihrini,  1901,  pp.  161-174,  Jigs.  7). — -The  author  calls  attention  to  a  number  of 
observations  which  haVe  been  made  on  the  subject  of  tiie  influence  of  severe  winters 
upon  the  numbers  and  multiplication  of  injurious  insects.  During  the  past  few  years 
ZcpJms  rompressus  and  BInstodaaia  hellerelld  have  been  unusually  injurious  to  various 
fruit  trees.  Boarmia  gemmaria  is  noted  as  an  important  enemy  of  grapevines,  and 
notes  are  also  given  on  Calocampa  exolela  and  on  lantern  traps  for  use  in  catching 
injurious  insects. 

Insects  and  their  relation  to  agriculture,  W.  E.  Britton  {Connecticut  Sltile  Bd. 
Age.  Rpl.  1901, pp.  193-207). — Brief  notes  on  the  damages  caused  by  insects,  on  bene- 
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ficial  insects  of  various  kinds,  and  on  San  Jose  scale,  oyster-shell  bark-lous.^,  j^curfy 
bark  louse,  codling  moth,  celery  caterpillar,  gypsy  moth,  maple  borer,  etc. 

Some  coininon.  insect  pests  of  the  farmer,  H.  T.  Fernald  {Pennsylvania  Dept. 
Ayr.  Bui.  99,  pp.  32,  figs.  8). — Notes  on  the  habits,  life  history,  and  means  of  com- 
bating Hessian  fly,  wheat-stem  maggot,  army  worm,  wireworm,  Angoumois  grain 
moth,  codling  moth,  apple-tree  tent  caterpillar,  round-headed  apple-tree  borer,  plum 
curculio,  peach-tree  borer,  peach-twig  borer,  and  plant  lice. 

Eeononiic  entomology,  H.  Tryon  {Queensland  Agr.  Jour.,  11  {1902),  No.  6,  pp. 
40o-40-'>). — Brief  mentiim  is  made  of  insects  injurious  to  apples  and  other  deciduous 
fruits,  citrus  fruits,  mango,  grape,  coffee,  strawberry,  potato,  and  other  garden  and 
field  crops  as  well  as  ornamental  and  shade  plants. 

Economic  entomology,  C.  Fuller  {Agr.  Jour,  and  Min.  Ilec.  [Aa^a/],  5  {1902), 
No.  18,  pp.  .')7S-o81). — The  author  discusses  briefly  the  duties  of  economic  entomolo- 
gists and  gives  brief  notes  on  some  of  the  more  important  economic  insects,  includ- 
ing ticks,  locusts,  and  corn  worms. 

Insect  epidemics  {West  Indian  BuL,  3  {1902),  No.  3,  pp.  233-236). — Notes  are 
given  on  the  well-known  frequent  occurrence  of  certain  insects  in  unusual  numVjers. 
Such  an  outbreak  was  recently  observed  in  the  West  Indies  in  the  sweet-potato 
worm  {Protoparce  cingulata).  Notes  are  also  given  on  the  unusual  outbreaks  <if  other 
insects,  Avith  a  brief  account  of  the  causes  of  these  outbreaks. 

Notes  on  the  Ixodidae,  L.  G.  Neumann  {Arch.  Parasit.,  6  {1902),  No.  1,  jij). 
109-128,  figs.  6'). — A  numljer  of  new  species  and  genera  of  this  family  are  described, 
including  si)ecies  of  Ixodes,  Rhipicephalus,  and  Hpemaphysalis,  as  well  as  tbe  new 
genus  Ceratixodes.  Descriptive  and  biological  notes  are  also  given  on  a  number  of 
other  well-known  species  of  this  family. 

The  berseem  ■worm,  G.  Bonaparte  {Jour.  Khedir.  Agr.  Soc.  a)td  School  Agr.,  4 
{1902),  No.  6,  pp.  229-231). — Aqrotis  segetani  attacks  a  number  of  farm  crops  in 
Egypt,  including  cotton,  wheat,  barley,  maize,  millet,  potato,  and  berseem.  The 
eggs  are  laid  at  very  different  seasons  and  there  are  at  least  2  broods  per  year,  1  in 
spring  and  the  other  in  autumn.  The  remedies  suggested  for  controlling  this  insect 
are  thorough  cultivation  of  the  soil,  destruction  of  weeds,  rolling  the  ground,  flooding 
the  berseem  crop,  and  the  application  of  gas  lime. 

The  melon  plant  louse  and  the  "manteca"  disease,  J.  J.  Thorxber  {Arizona 
Sta.  apt.  1902,  p.  264)- — This  insect  is  said  to  cause  the  manteca  disease  by  excessive 
secretion  of  honeydew.  Spraying,  in  order  to  be  practical,  should  be  done  when 
the  vines  are  small,  before  the  whole  field  has  become  infested. 

The  codling  moth  and  apple  scab  {Card,  and  Field,  28  {1902),  No.  14,  pp. 
1.57-l>>8,figs.  in). — A  general  account  of  the  codling  moth  and  apple  scab,  partly  com- 
piled from  American  literature  on  these  subjects  and  partly  based  on  the  experience 
of  apple  growers  in  Australia.  The  habits  and  life  history  of  the  codling  moth 
are  described  in  detail  and  notes  are  given  on  the  methods  which  have  jiroved 
most  successful  in  combating  this  insect.  The  methods  most  strongly  recommended 
are  banding,  training  the  trees  low,  and  spraying  with  arsenicals. 

Scale  insects  of  the  West  Indies,  H.  Maxwell-Lefroy  (  West  Indian  Bid.,  .; 
{ 1902),  No.  3,  pp.  240-270). — The  author  presents  in  this  paper  a  list  of  the  scale  insects 
observed  in  the  smaller  West  Indian  islands.  According  to  the  author  the  islands 
may  be  classed,  zoologically,  into  3  groups — Greater  Antilles,  Lesser  Antilles,  and 
Trinidad  and  Tobago.  Biological  and  economic  notes  are  given  on  about  75  species 
observed  in  these  islands.    * 

Winter  treatment  and  summer  treatment  of  San  Jose  scale,  J.  Dearness  et 
AL.  {Ontario  J>ej>t.  Agr.  *S)>('c.  RpL,  1902,  Oct.  28,  jqi.  4)- — The  commissioners  inspected 
the  work  which  had  been  done  under  the  direction  of  Mr.  Fisher  in  the  destruction 
of  the  San  Jose  scale.  It  was  found  that  summer  treatment  for  the  scale  had  pre- 
vented its  increasing  rapidly  and  spreading  from  tree  to  tree.     The  best  results  were 
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obtained  from  the  use  of  kerosene  emulsion  containing  1  part  of  oil  to  H  parts  of 
water  emulsified  with  whale-oil  soap  at  the  rate  of  i  lb.  per  gallon  of  oil.  During 
experiments  in  winter  treatment  of  the  scale  6  forms  of  remedies  were  tried:  Lime- 
sulphur-salt  wash  prepared  according  to  3  formuhe,  kerosene  emulsion,  whale-oil 
soap,  and  hyilrocyanic-acid  gas.  All  of  these  remedies  gave  satisfactory  results,  ])ut 
the  best  treatment  was  found  to  be  the  application  of  a  lime-sulphur  wash,  in  the 
proportion  of  .dO  Ujs.  lime  and  15  lbs.  sulphur  in  water  sufficient  to  make  30  gal. 

liime,  salt,  and  sulphur  -wash,  J.  B.  Smith  {New  Jersey  Slas.  Bui.  162, pp.  8,fi(j>t. 
2). — The  author  presents  a  brief  historical  account  of  the  use  of  California  wash  in 
the  eastern  States.  Experiments  conducted  by  fruit  growers  in  New  Jersey  indicate 
that  for  moderately  infested  trees  this  remedy  is  as  effective  as  any  other  which  can 
l)e  used.  <  >n  some  badly  infested  trees  the  wash  did  not  prove  as  effective  as  could 
have  been  desired.  The  formula  u.sed  in  New  Jersey  is  as  follows:  Lime  50  lbs., 
sulphur  50  lbs.,  salt  50  lbs.,  water  150  gal.  It  is  recommended  that  the  application 
be  made  in  late  winter'  or  early  spring  before  the  trees  have  started  to  grow,  and  it 
is  believed  that  there  is  no  advantage  in  spraying  twice  a  year. 

The  effect  of  carbon  bisulphid  upon  scale  insects,  especially  the  San  Jose 
scale,  J.  MoKiTZ  [Arb.  K.  < jesiindhell.sfnnte,  Biol.  Abt.,  3  {1902),  No.  2, }ip.  130-137).— 
In  this  series  of  experiments  the  author  made  use  of  imported  American  apples  which 
were  infested  with  San  Jose  scale.  The  apples  were  fumigated  in  a  zinc-lined 
chest.  As  a  result  of  experiments  with  carbon  bisulphid  it  was  found  that  at  tem- 
peratures varying  from  15.4  to  21.5°  C.  this  substance  killed  from  75  to  100  per  cent 
of  the  scale  insects  and  eggs  when  allowed  to  operate  for  from  2  hours  and  5  minutes 
to  5  hours  and  25  minutes,  at  a  strength  represented  by  0.9  gm.  to  2.3  gm.  per  liter 
of  space.  Observations  made  on  infested  apples  indicated  that  San  Jose  scale  might 
remain  in  a  living  t'ondition  for  an  indefinite  period  on  apples  maintained  in  storage 
at  a  temperature  varying  from  11.5  to  14.5°  C. 

Experiments  concerning'  the  effect  of  hydrocyanic-acid  gas  on  scale  insects, 
especially  upon  the  San  Jose  scale,  J.  Mokitz  {xirb.  K.  Gesundlieiisamte,  Biol. 
Abt.,3  {1902),  No.  2,  pp.  138-147). — Experiments  were  conducted  with  hydrocyanic- 
acid  sas  upon  a  number  of  fruit  trees  received  from  Japan  and  upon  American  apples 
infested  with  San  Jose  scale.  The  fruit  trees  and  apples  were  fumigated  in  a  zinc- 
lined  box  containing  308  liters  of  space.  It  was  found  during  these  experiments  that 
when  3  to  6  gm.  of  cyanid  of  potash  was  used  and  when  the  generated  gas  was  allowed 
to  operate  for  from  1  to  2  hours  at  different  temperatures  the  treatment  proved  insuffi- 
cient for  destroying  all  of  the  San  Jose  scale.  It  is  believed,  therefore,  that  further 
experiments  nmst  be  tried  before  the  reliability  of  this  treatment  for  destroying  San 
Jose  scale  can  be  determined. 

Instructions  for  the  treatment  of  San  Jose  scale,  W.  M.  Scott  {Georgia  State 
Ed.  Ent.  Bnl.  5,  pp.  12,  fig.  1). — The  author  presents  in  a  brief  form  the  recommen- 
dations previously  made  (E.  S.  R.,  14,  p.  589),  together  with  certain  additional 
suggestions.  It  was  found  that  the  California  wash  is  exceedingly  effective  in 
destroying  the  San  Jose  scale,  and  that  next  to  this  remedy  petroleum  oils  are  most 
effective. 

The  Indian  wax  scale  as  an  orchard  pest,  and  its  control,  \V.  W .  Ero(;gatt 
and  W.  J.  Allex  {Agr.  Gaz.  New  South  Wales,  13  {1902),  No.  9,  pp.  919-922,  pi.  1).— 
Notes  are  given  on  the  biology  and  economic  relations  of  Ceroplastes  cenferus  which 
attacks  the  blackthorn  bushes  of  Australia,  as  well  as  persimmon  tr^es  and  other 
economic  trees.  A  number  of  fruit  growers  have  been  successful  in  destroying  these 
scale  lice  by  spraying  with  a  solution  ot  washing  soda.  When  used  in  the  propor- 
tion of  li  lbs.  to  4  gal.  of  water  the  wasliing  soda  destroys  the  scale  and  causes  no 
damage  to  the  foliage.  Experiments  were  also  conducted  for  destroying  this  insect 
by  tumigation  with  hydrocyanic-acid  gas.  (ireat  success  is  reported  from  the  use  of 
this  remedy.  Some  ttees  w  Inch  were  badly  infested  were  apparently  freed  from  the 
pest.     Brief  notes  are  also  added  on  funngation  for  red  scale  and  other  scale  insects. 
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The  limitations  of  parasites  in.  the  destruction  of  scale  insects,   W.   W. 

Fro(k;att  {A(jr.  Gaz.  New  South.  Walex,  13  {1903),  No.  11,  pp.  1087-109.)) .^The  Author 
presents  a  general  description  of  the  value  of  the  natural  enemies  of  the  scale  insect. 
Attention  is  called  to  the  controverted  points  concerning  the  importance  of  preda- 
ceous  insects  and  fungus  diseases  in  the  destruction  of  injurious  insects.  The  author 
believes  that  the  effectiveness  of  parasites  is  limited  in  all  cases  and  that  only  a 
minor  significance  can  be  astTibed  to  the  natural  enemies  of  scale  insects  in  control- 
ling the  ravages  of  the  latter. 

The  rsd  spider  of  citrus  trees,  C.  W.  Woodworth  {California  Sta.  Bid.  14.5,  pp. 
19,  fig><.  5). — Comjjlaints  having  been  received  of  injuries  caused  by  red  spiders  on 
citrus  trees,  an  investigation  was  made  of  this  sul)ject.  It  was  found  that  the  species 
concerned  was  Tetraiujchiis  mylilaspidifi.  Notes  are  given  on  the  habits  and  life  history 
of  the  mite  and  the  species  is  described  in  detail  in  all  its  stages.  The  chief  natural 
enemies  of  this  mite  are  ladybirds,  lace-winged  flies,  predaceous  mites,  a  species  of 
Coniopteryx,  and  a  fungus  disease.  Coniopteryx  api^ears  to  be  the  most  important 
natural  enemy  of  the  red  spider.  It  works  entirely  upon  the  egg  of  the  mite,  the 
larvje  being  in  constant  search  for  the  eggs  of  the  red  spider,  which  are  punctured  as 
soon  as  found.  Experiments  in  combating  the  red  spider  indicate  that  fumigation  is 
of  no  value;  that  sulphur  is  not  as  effective  as  it  is  for  the  red  spider  of  deciduous 
trees;  and  that  while  spraying  is  a  difhcult  operation  and  best  done  both  from  the 
inside  and  outside  of  orange  trees,  good  results  may  be  expected  from  the  use  of  sul- 
phid  of  potash.  This  material  was  prepared  according  to  the  following  formula: 
Potash  32  lbs.,  sulphur  37  lbs.,  salt  2  lbs.,  water  50  gal.  It  was  found  that  the  red 
spider  does  not  cause  the  spots  on  citrus  fruits,  as  has  been  supposed,  but  injures  the 
leaves,  and  when  present  in  large  numbers  causes  a  dropping  of  the  iruit. 

The  orange  bark  weevil  {Agr.  Newx  [Barbados],  1{1903),  No.  IS,  p.  280). — A  spe- 
cies of  (Jryptorhyncluis  was  found  attai'king  orange  trees  in  Granada  and  is  believed 
to  be  present  in  other  parts  of  the  West  Indies.  A  brief  description  of  the  insect  in 
its  different  stages  is  given.  The  larv;e  or  pupse  may  be  killed  in  the  bark  with  a  knife, 
or  the  trunk  of  the  trees  may  be  painted  with  a  preparation  containing  crude  car- 
bolic acid,  whale-oil  soap,  and  clay. 

The  mosquito  blight  of  tea,  H.  H.  Mann  {Planting  Opinion,  7  {1902),  No.  50, 
pp.  847-851). — The  insect  which  causes  mosquito  blight  of  tea  in  India  is  Helltisope 
theivora.  It  is  a  plant  bug  and  the  eggs  are  deposited  in  the  green  stalks  or  weeds. 
The  insect  passes  the  winter  in  both  the  adult  and  egg  stages.  The  eggs  are  depos- 
ited in  various  positions,  so  that  it  seems  impossible  to  control  the  species  by  severe 
pruning  in  early  spring.  Experiments  in  stimulating  the  growth  of  tea  and  in  irri- 
gating the  jilants  for  the  purpose  of  controlling  this  insect  were  not  very  effective. 
The  best  results  were  obtained  from  applications  of  kerosene  emulsion  in  the  spring. 
The  applications  were  made  about  3  or  4  weeks  before  pruning. 

The  coffee  borer  in  XJsambara,  F.  Stuhlmann  {Ber.  Land  u.  Forstw.  DeutscJi- 
Odafrika,  1  {1902),  No.  2,  pp.  154-161,  pi.  i).— The  insect  discussed  in  this  note  is 
Antliores  leuconotus.  A  brief  account  is  given  of  the  life  history  of  the  species  and  a 
description  is  presented  of  the  insect  in  its  different  stages.  It  is  suggested  that 
remedial  measures  should  include  destruction  of  larvte  by  burning  infested  trees,  the 
capture  ot  adult  beetles,  and  the  destruction  of  the  young  larvte  by  poisoning  the 
trunks. 

Report  on  a  trip  to  the  region  of  Mkamba  for  the  purpose  of  infecting 
grasshoppers  with  the  grasshopper  fungus,  Lommel  {Ber.  Land  it.  Forstn: 
Deutsck- Ostafrika ,  1  {1902),  No.  2,  pp.  176-181).— An  extensive  trip  was  made  by  the 
author  for  the  purpose  of  locating  swarms  of  grasshoppers  and  trying  infection 
experiments  by  means  of  the  grasshopper  fungus.  In  many  localities  it  was  found 
impossil)le  to  practice  this  method  with  success.  The  information  which  was  obtained 
from  the  natives  regarding  the  depiedations  of  grasshoppers  and  the  direction  taken 
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by  swarms  in  their  flight  was  in  many  instances  unsatisfactory.  In  some  cases  the 
grasshoppers  appeared  to  be  killed  off  in  large  numbers  by  the  fungus. 

The  guinea-grass  moth  (  West  Indian  Bid.,  S  {1902),  No.  3,  pp.  238-240). — Remigia 
rep(nid<(  is  said  to  liave  caused  severe  injury  to  Panicum  maximum.  Notes  are  given 
on  the  a)ii>earance  of  the  insect  in  its  different  stages  and  on  its  life  history. 

The  "  green  page"  moth  (Cydimon  leilus)  (  Wed  Indian  Bid.,  3  {1902),  No.  3, 
pp.  2S0-23S). — Descriptive  biological  and  economic  notes  are  presented  on  this  insect, 
which  appeared  in  immense  nundx>rs  in  Trinidad  during  the  autumn  of  1901. 

Notes  and  practical  suggestions  concerning  r(»cognition  and  methods  of 
combating  animals  which  are  injurious  to  cultivated  crops  and  fruits  in  the 
field  and  in  storehouses,  (t.  dki,  Guercio  [Niiore  Relaz.  R.  Staz.  Ent.  Agr.,  1.  ser., 
1902,  No.  4,  PP-  497,  Jigs.  284)- — This  publication  is  in  the  nature  of  a  handbook  of 
injurious  insects,  worms,  criistaceans,  etc.  The  following  subjects  are  discussed: 
The  value  and  practical  importance  of  economic  entomology;  the  various  insecticides 
which  are  used  and  methods  of  preparing  them;  machines  and  apparatus  used  in 
combating  insects  and  other  noxious  animals;  worms  injurious  to  cultivated  plants, 
and  mollusks  which  have  been  found  to  be  of  economic  importance  in  agriculture. 
The  main  part  of  the  pul)lication  is  occupied  with  a  detailed  biological  and  economic 
account  of  the  various  species  of  mites  and  insects  which  injiu'e  cidtivated  plants  in 
Italy. 

Experiments  concerning  the  effect  of  insecticides  and  fungicides  upon 
plants  treated  with  these  substances,  J.  Moritz  {ArJi.  K.  (h'siuidheitsamte,  Biol. 
Ahl.,  3  (1902),  N^o.  2,  pp.  103-129). — In  the  experiments  reported  in  this  article  the 
author  tested  the  effect  of  bisulphid  of  carbon  and  copper  sulphate  on  plants.  The 
experiments  with  bisulphid  of  carbon  were  made  in  a  zinc-lined  box  of  1,201.5  cc. 
contents.  The  plants  which  were  fumigated  in  this  box  included  a  number  of  flow- 
ers and  weeds,  and  also  certain  trees,  including  apple,  pear,  cherry,  plum,  and  coni- 
fers. tSome  of  the  plants  were  in  ])ots  and  others  were  removed  from  the  pots  and 
freed  from  soil  as  far  as  possible.  The  results  of  these  experiments  are  presented  in 
detailed  tabular  form.  It  was  found  that  at  temperatures  varying  from  12.9  to  24.8°  C. 
carbon  l)isulphid  exercised  no  injurious  effect  upon  plants  which  were  exposed  to 
it  for  a  period  varying  from  30  minutes  to  4  hours,  at  a  strength  represented  by  14  to 
71.8  gm.  cai'bon  bisulphid  vaporized  in  a  space  containing  1,147  cc.  On  the  other 
hand,  all  the  fruit  trees  were  killed  by  exposure  for  24  hours  at  a  temperature  of 
9.3  to  19.9°  C.  to  a  strength  of  carbon  bisulphid  represented  ])y  150.2  to  162.2  gm. 
carbon  l)isulphid  vaporized  in  a  space  containing  1,147  cc. 

In  experiments  with  copper  sulphate  a  number  of  plants,  including  jjear,  ])lum, 
apple,  and  cherry,  were  dipped  in  solutions  of  this  substance.  The  solutions  con- 
tained from  0.5  to  1  per  cent  copper  sulphate,  and  the  temperature  of  the  solutions 
was  14°  C.  TJie  plants  were  immersed  in  the  solution  for  from  2  to  3  hours.  It  w-as 
found  that  the  apple  trees  bore  this  treatment  best  and  that  the  pears  and  plums 
were  most  injured.  The  plants  which  were  cut  back  before  the  treatment  suffered 
more  than  those  which  were  not  thus  mutilated. 

A  list  of  North  American  Lepidoptera  and  key  to  the  literature  of  this 
order  of  insects,  11.  G.  Dvar  {Sniithm.  Inst.,  U.  S.  Nat.  Mus.  Bid.  52,  1902,  pp. 
NIN  -r  723 ). — In  this  bulletin  the  author  presents  a  list  of  the  known  species  of  Lepi- 
doi)tera  of  North  America.  The  work  is  intended  to  replace  Smith's  List  of  Lepidop- 
tera of  Boreal  North  America,  published  in  1891.  The  classification  adopted  is  based 
largely  on  the  author's  views,  and  synonyms  are  given  in  all  cases,  together  with 
references  to  literature.  The  number  of  species  listed  is  6,622.  An  index  of  species, 
genera,  and  families  is  appended  to  the  bulletin. 

The  origin  of  the  natural  coloration  of  the  silk  of  Lepidoptera,  D.  Levrat 
and  A.  Conte  {Compt.  Rend.  Acad.  Sci.  Paris,  135  {1902),  No.  17,  pp.  700-702).— 
The  authors  sprinkled  neutral  red,  methylene  blue,  and  picric  acid  on  the  food  of 
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AttacHti  orlzaha  and  Boinhi/x  rnorl  in  order  to  test  the  effect  of  these  coloring  matters 
upon  the  silk  produced.  It  was  found  possible  to  influence  the  color  of  silk  by  the 
pigment  matters  used,  the  influence  being  exercised  through  the  agency  of  the  blood. 

Observations  on  termites,  or  white  ants,  G.  D.  Haviland  {Smithsn.  Inst.  Rpl. 
1901,  j)j).  <;i!7,  67S,  jd-'i.  4)- — Xotes  are  gi  ven  on  the  anatomy,  classification,  and  biology 
of  various  species  of  white  ants,  especially  Malayan.  South  African,  and  Bornean 
species. 

Mosquito  development  and  hibernation,  J.  W.  Dupree  and  H.  A.  jNIouoan 
{Science,  n.  ser.,  16  [1902),  X(j.  41',  pp-  10S6-1038). — Brief  notes  are  given  on  the 
results  of  the  authors'  observations  upon  a  number  of  species  of  mosquitoes.  It  is  con- 
cluded from  these  observations  that  boat-shaped  masses  of  eggs  are  not  general,  that 
the  eggs  <^f  most  species  sink  when  the  water  is  agitated,  and  that  the  eggs  hatch  when 
separated  and  shaken  to  the  bottom.  It  was  also  found  that  the  hatching  of  the 
eggs  is  irregular  and  may  be  postponed  for  a  longer  period  as  the  result  of  the  drying 
up  of  pools.  The  larval  period  may  be  much  prolonged  by  insufficient  food  supply 
and  low  temperature.  It  is  considered  quite  exceptional  for  any  mosquitoes,  includ- 
ing Culex  sollicitann,  to  deposit  eggs  elsewhere  than  in  water. 

Observations  on  the  Anopheles  in  the  suburbs  of  Paris,  Edmond  and  Etienne 
Sergent  {Ann.  Jm^t.  Pa.'<teur,  16  {1902),  No.  12,  jyp.  940-946). — Notes  are  given  on 
the  species  of  Anopheles  and  other  mosquitoes  found  in  the  vicinity  of  Paris.  The 
habits  and  life  history  of  these  species  are  discussed.  A  reference  is  made  to  the 
natural  enemies  of  the  mosquitoes  as  determined  by  aquarium  experiments  and 
under  natural  conditions.  Attention  is  called  to  the  difficulty  of  determining  the 
duration  of  the  life  of  the  larvic  and  pupa?  on  account  of  the  great  variations  due  to 
different  external  conditions. 

A  study  of  Anopheles  on  the  Isthmus  of  Suez,  Cambouliu  {Cmnpt.  Rend. 
Acad.  Scl.  Paris,  135  {1902),  No.  17,  pp.  704-706). — Brief  descriptive  and  economic 
notes  on  3  species  of  Anopheles,  2  of  which  are  not  named,  while  the  third  is  A. 
ph.aroeiisls. 

Beekeeping  and  the  drought,  A.  Gale  {Agr.  Gaz.  Neiv  Soutlt  HV(/^.s,  IS  {1902), 
No.  10,  pp.  1036-103S). — On  account  of  the  unusual  drouglit  in  New  South  "Wales 
during  the  years  1901  and  1902,  great  difficulty  was  experienced  in  producing  suffi- 
cient quantities  of  bee  plants  for  a  satisfactory  honey  yield.  Brief  notes  are  given 
on  the  extra  care  and  precautions  which  may  be  required  in  preventing  the  develop- 
ment of  disease  among  the  weakened  swarms. 

Silk — its  origin,  culture,  and  manufacture  {Flovence,  Mass.:  The  Nonotuck Silk 
Co.,  1902,  pp.  53,  figs.  38). — Brief  notes  are  given  on  the  discovery  and  introduction  of 
silk,  the  culture  of  silkworms,  and  the  reeling  and  other  processes  connected  with 
the  manufacture  of  silk. 

Silk  culture,  G.  McCarthy  {North  Otrol'ma  Sta.  Bid.  181,  j)pj.  54,  figs.  15). — A 
revised  form  of  an  article  already  referred  to  from  another  source  (E.  S.  R.,13,  p.  876). 

Statistics  of  bees,  honey,  and  wax  {Twelfth  Census  United  Slides,  Census  Repts., 
rol.  6  {Agricidtnre,  }>t.  l),pp.  CCNNXII-('CXXXVII). — Brief  notes  are  given  on  the 
history  of  the  introduction  of  bee  raising  into  this  country.  According  to  the  pres- 
ent census  there  are  in  the  United  States  4,109,626  swarms  of  bees,  with  a  value  of 
110,186,516.  The  total  production  of  honey  in  1900  was  61,196,160  lbs.,  of  wax, 
1,765,315  11)S.,  which  together  represented  a  value  of  16,664,904. 

FOODS— NUTRITION. 

The  baking  quality  of  flour  and  its  estimation,  G.  Hamann  {Inang.  Diss., 
Univ.  Jena,  1901,  pp.  122). — Comparative  studies  of  the  different  methods  of  estimat- 
ing the  baking  quality  of  wheat  flour  are  reported  and  a  method  proposed  which 
depends  on  the  fact  that  the  nitrogenous  material  in  different  sorts  of  wheat  varies 
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an  regards  its  solubility  in  70  per  cent  alcohol  containing  1  per  cent  of  acetic  ac'.(l 
Some  of  the  conchisions  which  were  drawn  follow:  The  baking  quahty  of  wheat 
flour  is  determined  b}'  the  gluten  content,  especially  by  the  composition  of  the  gluten. 
The  physical  characteristics  of  the  gluten  depend  upon  the  relative  proportions  of 
its  constituents.  It  appears  that  it  is  possible  to  show  a  definite  relation  between 
the  power  to  absorb  water  and  the  baking  quality  of  flour,  ])at  the  quality  is  not 
shown  by  water  absorption  alone.  There  is  no  direct  relation  between  the  porosity 
of  bread  and  the  a])sorptive  power  of  the  flour.  Chemical  changes  take  place  in  the 
wheat  berry  and  in  wheat  flour  on  storing.  These  depend  on  changes  in  the  gluten, 
which  apparently  have  a  great  effect  ni)on  the  baking  quality,  though  their  nature 
is  not  understood.  The  total  nitrogen  cnntentof  flour  ground  from  wintiT  wheat 
grown  under  different  conditions  varies  within  wide  limits. 

The  baking  quality  of  wheat  flour  and  its  determination,  (i.  IIamaxn  {Die 
lUickfah'tghc'it  di:<  Wrizcinnclilcx  vwJ  Hire  IIcxHiiiiiiiDk/.  Ileiilr/hcr;/:  ('(trl  Winter,  1902, 
p}j.  ISO). — A  I'eprint  of  the  above. 

The  relation  between  protein  content  and  baking-  quality,  R.  Reichekt 
{Inaug.  Disi>.,  Halle,  190J,  pp.  7.^•  Filhliag'.'t  Landiv.  Ztg.,  51  {190J),  Xox.  16,  pp. 
565-579;  17,  pp.  G05-625;  1<S',  pp.  645-660). — -Using  flour  from  wheats  containing  dif- 
ferent amounts  of  gluten,  a  number  of  l)aking  experiments  were  made.  The  nitrog- 
enous constituents  of  the  flour  and  other  milling  products  and  of  original  wheat 
were  studietl  by  a  modification  of  Fleurent's  method,  which  is  described.  In  some 
of  the  exi^eriments  separated  gluten,  glutenin,  and  gliadin  were  added  to  the  flour 
in  such  a  way  as  to  modify  the  gluten  content  arbitrarily,  and  it  was  found  that  the 
baking  qualities  were  correspondingly  modified.  One  of  the  special  objects  of  the 
investigation  was  to  study  the  fitness  of  different  sorts  of  flour  for  the  manufacture 
of  the  small  German  breakfast  rolls.  The  author  compares  his  results  with  those 
obtained  by  other  investigators  and  discusses  the  subject  of  bread  making  at  length. 
Among  the  conclusions  drawn  were  the  following:  The  amount  of  bread  produced 
by  a  given  flour  depends  ujion  the  amount  of  water  which  it  will  absorb.  This  is  in 
turn  dejiendent  upon  the  total  amount  of  gluten  present.  The  increase  in  ])ulk  dur- 
ing fermentation  and  baking  of  the  dough — that  is  to  say,  the  volume  of  bread  pro- 
duced— is  determined  by  the  absolute  quality  of  gliadin  present.  The  gliadin  con- 
tent of  the  flour  can  be  very  low  and  the  flour  still  be  such  that  the  bread  is  not 
injured,  7  to  8  ])er  cent  l^eing  regarded  as  a  maximum  and  6  per  cent  as  a  minimum 
for  good  bread.  If  the  gluten  content  is  excessive,  the  bread  becomes  porous  and 
the  crust  browns  too  cpiickly  during  baking.  Skill  in  bread  making  has  a  great  deal 
to  do  with  the  quality  of  the  bread  produced.  The  color  of  the  interior  of  the  l)aked 
pi'oduct  depends  u])on  the  t'olor  of  the  flour  used. 

The  baking  quality  of  flour  and  baking  experiments  w^ith  flour  and  gluten, 
H.  Seli.nuk  (  Vehd'  Bdckfahigkeit  der  Mehle  und  Jlack-Versuche  von  Mehl  und  Kleher. 
Leipzig,  pp.  16). — In  this  article,  which  is  reprinted  from  the  Deutscher  Midler,  the 
autlior  discusses  some  of  the  earlier  experiments  which  have  to  do  wdth  the  baking 
quality  of  flour  and  briefly  reports  his  own  work  on  the  subject,  giving  especial 
attention  to  a  description  of  the  Artopton,  a  foi-m  of  api)aratus  which  he  has  devised 
for  use  in  determining  the  baking  quality  of  flour. 

Grain,  flour,  and  bread,  A.  M,\iirizio  ( (letreide,  Mehl  und  Brol.  Fierlin:  P.  Farey, 
190.;,  ]>p.  XIII  +  393,  ])h.  2,  figs.  139). — In  this  volume,  which  according  to  the 
author  is  designed  as  a  laboratory  handbook  and  for  the  special  use  of  chemists, 
millers,  bakers,  botanists,  and  agriculturists,  the  botanical,  chemical,  and  physical 
properties  and  the  hygienic  relations  of  grain,  flour,  and  bread  are  discussed,  as 
well  as  methods  of  judging  and  testing  these  characteristics.  Milling,  baking,  and 
the  other  subjects  included  in  the  volume  are  exhaustively  treated  of,  the  results 
obtained  by  many  investigators  being  cited,  as  well  as  data  drawn  from  tlie  author's 
own  work. 
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Experiments  on  th.e  bakin3'  qualities  of  wheat  jftour  ( Deut.  Landiv.  Presse,  ^9 
{1902),  No.  91,  p.  741,  fio^-  ■^)- — -^  descriptive  article  Imsed  on  A.  Maurizio's  experi- 
ments (p.  785). 

Experiments  with,  flour  and  grain,  A.  Maitrizio  {Landw.  Vers.  Stat.,  57  {1002), 
Nu.  n-r,^  pp.  40.')-4i7,  ph.  2). — Tile  distribution  of  gluten  in  grain  is  discussed  on  the 
basis  of  microscopical  studies.  The  author  also  considers  the  absorption  of  odors 
and  gases  by  flour  and  milling  jjroducts,  and  reports  determinations  showing  that 
1,114  to  1,991  cc.  gas  were  contained  in  a  kilogram  of  flour.  Directions  are  given 
for  detecting  the  presence  of  Acarus  farhue  in  flour. 

The  Artopton,  H.  Sell^ick  { Das  Artopton.  Leipzi(j-Pl(tgi(Htz:  E.  Stephan  [1902}, 
pp.  16,  figs.  7). — The  author  describes  an  apparatus  which  he  has  devised  for  use  in 
determining  the  baking  quality  of  flour.  It  consists  of  a  flat  plate  over  a  water 
bath  heated  by  a  spirit  flame  and  covered  with  a  bell  jar.  On  the  plate  the  sam- 
ples of  dough  are  i:)laced  to  rise,  and  may  also  be  cooked. 

Slimy  bread,  J.  Konig  {Puldmg's  Landw.  Zfg.,  51  {1902),  No.  22,  pp.  823-827).— 
The  causes  of  slimy  bread  are  discussed,  and  analyses  reported  which  were  made  to 
show  the  changes  in  chemical  composition  of  wheat  bread  due  to  the  micro-organisms 
causing  this  condition.  Results  obtained  with  rye  bread  are  also  briefly  noted. 
According  to  the  author,  micro-organisms  convert  some  of  the  insoluble  protein  into 
soluble  compounds,  among  which  albuminose,  peptones,  amido  compounds,  and 
ammonia  were  recognized.  That  the  cleavage  goes  so  far  that  free  nitrogen  is  pro- 
duced is  regarded  as  probable.  Definite  conclusions  regarding  fat  were  not  drawn. 
A  considerable  proportion  of  the  starch  was  rendered  solul)le,  that  is,  it  was  con- 
verted into  dextrin  and  sugar,  which  were  further  oxidized  to  carbon  dioxid  and 
water.  Some  acetic  and  lactic  acids  were  also  formed  from  carbohydrates.  The 
pentosans  iinderwent  cleavage,  but  the  crude  fiber  and  the  mineral  matter  were  not 
affected.  The  slimy  material,  the  author  believes,  is  derived  from  the  outer  mem- 
brane of  the  bacteria  themselves. 

Fruits  and  fruit  products:  Chemical  and  microscopical  examination,  L.  S. 
MuNsoN,  L.  M.  ToLMAX,  and  B.  J.  Howard  {U.  S.  Dipt.  Agr.,  Bureau  of  Chernistrt/ 
Bid.  66,  pp.  114,  pis.  12)- — Analyses  are  reported  of  a  number  of  samples  of  fresh 
fruits  and  of  jams,  jellies,  canned  fruits,  and  similar  products  made  in  the  laboratory 
under  known  conditions,  as  well  as  commercial  products  gathereil  with  the  object 
of  securing  fairly  representative  samples.  The  analytical-  methods  followed  are 
described  and  discussed.  The  term  "jam"  is  applied  to  all  fruit  products  in  which 
the  pulped  fruit  is  reduced  to  the  consistency  of  jam,  and  thus  includes  what  are 
often  termed  marmalades.  It  was  found  that  the  use  of  these  terms  varied  consid- 
erably in  different  parts  of  the  country. 

Of  the  96  samples  of  jams  analyzed,  86  were  commercial  products  and  10  were  pre- 
pared in  the  laboratory.  Eighteen  samples  of  the  commercial  jams  contained  no  glu- 
cose, 53  contained  glucose  but  were  not  so  labeled,  and  the  remaining  15  were  pur- 
chased as  compound  goods.  Of  the  58  samples  of  jelly  analyzed,  44  were  commercial 
products  and  14  were  prepared  in  the  laboratory.  Nineteen  of  the  former  contained 
no  glucose,  13  contained  glucose  but  were  not  so  labeled,  and  the  remaining  12  were 
purchased  on  the  market  as  compound  goods.  Seventy-four  samples  of  canned  goods 
were  examined,  39  samples  of  which  were  put  up  in  glass,  one  in  a  stone  jar,  and  the 
remainder  in  tin  cans.  The  use  of  artificial  coloring  matter  was  found  to  be  confined 
to  fruits  in  glass.  In  discussing  this  class  of  goods  the  authors  make  the  following 
statements : 

"The  customs  of  different  firms  differ  so  widely  regarding  the  relative  characterof 
fruit  packed  in  tin  and  glass  that  generalizations  are  difiicult.  It  may  be  said,  how- 
ever, that  the  lowest  grade  of  products  is  preserved  in  tin.  Pie  peaches,  restaurant 
goods,  and  soaked  goods  (canned  dried  fruit)  are  prepared  for  a  market  that  demands 
cheap  products.  It  is  necessary  to  choose  the  least  expensive  package  available.  In 
addition  to  this,  the  ajjpearance  of  these  articles  would  not  be  inviting  in  glass. 
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"In  Iiigli-grade  fruits,  on  the  otluT  hand,  some  canners  i)laee  exactly  tlie  same 
products  in  glass  and  tin.  Again,  the  expense  of  shijiping  bottled  goods,  both  on 
account  of  breakage  and  freight  rates,  practically  ])rohibits  the  preservation  in  glass 
of  even  high-grade  goods  that  are  to  be  shipped  to  a  great  distance,  and  many  linns 
jKick  all  their  frviit  in  tin  even  for  local  markets.  The  average  quality  of  tinned  fruit 
is  inferior  to  that  preserved  in  bottles,  and  the  lowest  quality  of  tlie  former  is  far 
below  that  of  the  latter." 

Seven  samples  of  brandied  fruits  and  8  of  fruit  l)utter  were  also  analyzed,  as  well  as 
8  .sam])les  of  solid  marmalades,  2  of  tlie  latter  being  j)ric-kly  pear  prcxlucts  oljtained 
in  Mexico. 

Letters  are  included  in  the  bulletin  which  were  received  from  a  number  of  manu- 
facturers in  c(mnectioii  with  many  of  the  points  discussed.  The  technique  <if  the 
niicroscoj)icaI  examination  of  fruits  and  fruit  products  is  discussed  and  results  of  such 
examinations  illustrated  by  a  number  of  futures. 

The  manufacture  of  preserved  foods  and  sweetmeats,  A.  Hausner  {London: 
Scolt,  Grcemrood  ct  Co.,  1902,  pp.  VIII  !  2J3,  figti.  2S).  —The  causes  of  decomposition 
and  fermentation  are  discussed,  and  different  methods  of  preserving  animal  and  veg- 
etable foods  are  described  in  this  volume,  which  is  translated  by  A.  Morris  and  H. 
Robson  from  the  third  German  edition. 

Preliminary  report  on  the  composition  of  cacao  butter,  J.  Klimont  {Ber. 
Beul.  Cheiii.  (le^clL,  .j4  [1901),}).  26S6;  (dj.i.  in  Zttidir.  Untersuch.  NaJir.  u.  Genussmtl., 
6  [1902),  A'o.  2o,  ]).  11(!4)- — A  chemical  study  of  the  fats  contained  in  cacao  butter. 

Milk  powder  in  Germany,  O.  J.  D.  Hughes  [V.  S.  Consular  I'pts.,  71  {190S), 
No.  268,  p.  78). — A  brief  note  describing  a  milk  jjowder  of  German  origin.  The 
composition  is  quoted. 

New  food  materials,  RtJHLEand  J.  Konig  {Chem.  Ztschr.,  1  {1902),  Nos.  6,  pp.  152- 
154;  7,  pp.  179,  180). — The  authors  discuss  the  composition  and  nutritive  value  of 
]»roteid  foods  prepared  from  skimmed  milk  and  other  sources,  meat  extracts,  predi- 
gested  foods,  and  similar  ])roducts. 

A  contribution  to  the  chemistry  of  fatigue,  II.  W.  Harper  and  Margaret 
HoLLiDAY  {Jour.  Aniir.  Chem.  Soc,  25  {1903),  No.  1,  pp.  33-47). — A  study  of  the 
phenon:iena  of  fatigue  and  breathlessness,  apparently  resembling  the  effects  of  caffein 
in  toxic  doses,  led  the  autliors  to  investigate  the  metabolism  of  nitrogen  and  the 
renal  excretion  of  phosphorus,  sulphur,  and  chlorin  when  severe  muscular  work  was 
performed.  The  subject  was  a  healthy  student,  and  the  experiment  was  divided 
into  3  periods  of  3  days  each.  During  the  middle  period  the  subject  performed 
excessive  muscular  work,  which  consisted  of  hurdle  racing  continued  until  he  fell 
exhausted.  The  first  and  third  were  rest  periods.  The  food  and  excretory  products 
were  examined. 

The  average  amount  of  nitrogen  consumed  per  day  during  the  3  periods  was  17.06, 
15.50,  and  16.73  gm.,  resjiectively.  The  average  daily  outgo  in  the  urine  was  15.70, 
1(1.25,  and  15.17  gm.,  and  the  corresponding  amounts  excreted  in  the  feces  0.99,  0.-40, 
and  0.64  gm.  Thus  there  was  an  average  daily  gain  of  0.37  gm.  during  the  first  period 
of  rest,  an  average  daily  loss  of  1^15  gm.  during  the  period  of  overexertion,  and  an 
average  daily  gain  of  0.92  gm.  during  the  final  rest  period.  The  authors  studied 
the  nitrogenous  constituents  of  the  urine  as  well  as  the  chlorin,  and  the  phosphoric 
and  sulphuric  anhydrids  excreted  during  the  different  periods.  The  excretion  of 
phosphoric  anhydrid  was  greatest  during  the  first  period  and  least  during  the  third 
period.  The  sulphuric  anhydrid  was  greatest  during  the  work  period  and  least  dur- 
ing the  third  period.     The  reverse  was  observed  with  chlorin. 

The  authors  believe  that  their  results  show  the  presence  of  methyl  derivatives  of 
xanthin  in  the  urine,  due  to  the  severe  muscular  work,  but  consider  additional 
experiments  necessary  before  deductions  can  be  drawn.  They  propose,  therefore, 
to  continue  the  investigations. 


788  EXPERIMENT    STATION    RECORD. 

Experiments  on  the  metabolism  of  nitrogen,  sulphur,  and  phosphorus  in 
the  human  organism,  II.  C.  S^iiermax  [U.  S.  Dejit.  Agr.,  Office  of  Experiment 
Stations  Bill.  1/1,  pp.  47,  (J(jmi^.  3). — The  digestibility  of  a  simple  mixed  diet,  and 
the  income  and  outgo  of  nitrogen,  sulphur,  and  phosphorus  were  studied  in  10 
experiments  of  which  the  author  was  the  su))ject.  The  comparative  digestibility  of 
liberal  and  restricted  diet  and  the  effects  of  loss  of  sleep  were  also  studied.  The 
diet  consisted  of  bread  (crackers)  and  milk,  with  butter  added  in  some  of  the  tests. 
The  author  regards  additional  experiments  necessary  l)efore  final  deductions  can  Ije 
drawn,  but  sunmiarizes  the  principal  results  as  follows: 

"The  proportions  of  protein  digested  irom  a  restricted  diet  were  about  0.7  per  cent 
higher  than  those  digested  from  a  liberal  diet  of  the  same  composition. 

"Marked  loss  of  sleep  for  .3  successive  nights  resulted  in  a  small  increase  in  the 
amounts  of  nitrogen,  sulphur,  and  phosphorus  excreted.  The  increase  of  sulphur 
was  proportional  to  that  of  nitrogen,  and  the  increase  of  phosphorus  was  very  slightly 
larger,  the  relative  differeni'e  being  no  greater  than  might  be  attributed  to  the  usual 
daily  variations.  The  increased  elimination  resulting  from  loss  of  sleep  did  not 
appear  until  the  third  day,  while  changes  resulting  from  alteration  of  the  diet  were 
alwaj's  perceptible  on  the  first  day. 

"The  data  collected  regarding  the  relative  'lag'  of  nitrogen,  sulphur,  and  phos- 
phorus are  not  yet  sufficient  to  permit  general  conclusions  to  be  drawn. 

"In  general  the  metabolism  and  'balance'  of  sulphur  ran  approximately  parallel 
with  that  of  nitrogen.  The  renal  elimination  and  'balance'  of  phosphorus  showed 
fluctuations  similar  to  those  of  nitrogen,  but  not  so  closely  parallel  as  in  the  case  of 
sulphur.  The  elimination  of  phosphorus  by  the  intestine  was  large  and  variable, 
making  the  accurate  separation  of  the  feces  an  important  factor  in  the  determination 
of  the  i)hosphorus  balance." 

The  results  attending-  the  use  of  a  diet  suflB.cient  for  maintenance  but  poor 
in  protein,  B.  H,  Jagerroos  {Skand.  Arch.  PhiisioL,  13  {1902),  No.  6,p}).  375-418).— 
The  author  reports  exj)eriinents  with  dogs  in  which  the  animals  lived  for  a  number 
of  months  on  a  diet  furnishing  as  low  as  0.2  gm.  nitrogen  per  kilogram  body  weight 
and  finally  died  from  some  infectious  disease.  The  balance  of  income  and  outgo  of 
nitrogen  was  determined.  The  diet  after  a  time  was  not  relished  and  the  dogs  with 
difficulty  could  be  induced  to  eat  it,  which  in  the  author's  opinion  showed  that  it 
was  not  satisfactory.  He  holds  that  if  a  daily  diet  fulfills  hygienic  requirements,  is 
sufficiently  abundant,  palatable,  easily  digested,  composed  of  fresh  materials,  and 
of  suitable  volume,  no  special  attention  need  be  paid  to  the  protein  content,  as  a 
sufficient  amount  will  undoubtedly  be  furnished. 

The  excretion  of  carbon  dioxid  and  water  by  man  through  the  skin,  E.  A. 
VON  WiLLEBRAND  {SLxtud.  Arcli.  Fhi/.voL,  13  {1902),  No.  6,  pp.  337-358,  fgs.  3).— In 
the  experiments  reported  the  body  of  the  subject  was  inclosed  in  a  metallic  box  or 
chaml>er,  the  head  protruding  through  the  top.  There  were  devices  for  drawing  a 
current  of  air  through  this  chamber  and  collecting  and  analyzing  it,  the  apparatus 
and  methods  being  described.  From  the  author's  experiments  he  concludetl  that 
the  excretion  of  water  through  the  skin  during  absolute  rest  is  moderate  and  is  pro- 
portional to  the  temperature  of  the  surrounding  air,  increasing  from  12°  C.  to  the 
point  at  which  the  temperature  is  great  enough  to  cause  perspiration.  An  abundant 
secretion  of  perspiration  is  observed  between  30  and  33°  C.  The  amount  of  car- 
bon dioxid  excreted  through  the  skin  remains  constant  at  a  temperature  of  from 
20  to  33°  C,  during  absolute  rest  being  equal  to  7  or  8  gm.  in  24  hours.  If  the 
temperature  rises  to  such  a  point  that  perspiration  is  induced,  the  amount  of  carbon 
dioxid  increases  suddenly  to  3  or  4  times  its  former  value.  The  author's  investiga- 
tions do  not  show  how  carbon  dioxid  is  excreted  through  the  skin,  but  he  offers  the 
suggestion  that  some  of  this  gas,  which  is  present  in  the  blood,  reaches  the  surface 
of  the  body  by  diffusion.  He  discusses  also  the  source  of  the  water  excreted  as 
perspiration. 
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Does  the  diet  liave  an  effect  upon  tlie  excretion  of  carbon  dioxid  ■wh.en 
muscular  -work  is  performed?  J.  K.  Johansson  and  G.  Koraen  {Skand.  Arch. 
Phi/xioL,  /.)'  {I90x!),  X<>.  S-5,  pp.  251-3(18). — Continuing  the  experiments  noted 
above,  the  authors  studied  the  effect  of  diet  upon  muscular  work  as  shown  by 
changes  in  the  respiratory  quotient.  Some  of  the  principal  conclusions  which  were 
drawn  follow:  The  results  of  these  experiments,  showing  a  decreased  amount  of 
carbon  dioxid  excretion  during  muscular  work  as  a  consequence  of  the  diminished 
glycogen  content  of  the  body,  indicate  that  when  fat  is  a  source  of  nmscular  energy 
it  is  not  first  converted  into  carbohydrates,  as  has  been  suggested.  The  carbon  dioxid 
excreted  during  work  and  rest,  when  sugar,  protein,  and  fat  were  consumed  and  also 
after  fasting,  was  greater  than  the  amount  when  work  was  performed  and  tlie  glycogen 
in  the  body  liad  ])een  exhausted  by  fasting  and  muscular  work.  The  authors  note  that 
sugar  or  protein  added  to  the  diet  affected  the  excretion  of  carbon  dioxid  in  a  man- 
ner entirely  different  from  what  would  be  expected  from  the  amount  of  muscular 
work.  This  phase  of  the  subject  is  discussed.  According  to  the  authors,  when  the 
glycogen  of  the  body  is  exhausted,  muscular  exertion  and  internal  muscular  work 
increase  the  cleavage  of  body  fat.  From  the  experiments  it  appears  possible  to 
maintain  at  a  constant  height  for  a  number  of  hours  the  increased  carbon  dioxid 
excretion  caused  by  consuming  nutrients,  provided  the  nutritive  material  is  taken 
repeatedly  in  small  portions.     These  and  other  deductions  are  discussed  at  length. 

The  work  of  the  digestive  glands,  J.  P.  Pawlow,  trans,  by  W.  H.  Thompson 
{London:  Charles  Griffin,  it  Co.,  1903,  pp.  208;  rev.  in  British  Med.  Jour.,  1903,  No. 
2194,  pp.  151-15S). — This  volume  summarizes  the  author's  experiments  on  the  J)hysi- 
ology  of  digestion. 

Pancreatic  secretion,  B.vyliss  and  Starling  {Jour.  Physiol.,  1902,  Sept.;  abs.  in 
British  Med.  .Tour.,  1902,  No.  2191,  Epit.,  p.  96). — The  occurrence  of  a  body  called 
"secretin"  is  noted,  which  the  authors  state  is  secreted  in  the  epithelium  of  the 
small  intestines  and  is  carried  by  the  blood  to  the  pancreas,  where  it  causes  a  flow 
of  pancreatic  juice.  The  investigations  reported  are  a  contribution  to  the  sul)ject  of 
the  physiology  and  pathology  of  pancreatic  secretion  and  digestion. 

Concerning  the  utilization  of  glycerin  in  the  body  and  its  estimation  in 
urine,  H.  Leo  [Arch.  PhijsiuJ.  iPjiiojcr'],  93  {1902),  No.  5-0,  pp.  269-270).— In  the 
experiments  described  a  man  consumed  from  8.93  to  26.76  gm.  glycerin  per  day  and 
no  disturbance  of  metabolic  processes  or  of  digestion  was  observed.  When  larger 
amounts  of  glycerin  were  consumed  a  portion  was  excreted  in  the  urine.  This  was 
not  the  case  with  the  smaller  doses.  According  to  the  author  0.29  gm.  glycerin  per 
kilogram  of  body  weight  is  retained  in  the  body.  Reasons  are  given  for  believing 
that  the  glycerin  retained  in  the  l)ody  does  not  come  from  the  cleavage  of  fats. 
Analytical  methods  are  described. 

Calculating  the  cost  and  nutritive  value  of  army  diet,  Schumburg  {Dent.  Mil. 
Arztl.  Zt.^fhr.,  1901,  No.  8-9,  p.  522;  abs.  in  IIijij.  Biind-sHtnu,  12  {1902),  No.  22,  p. 
1172). — The  subject  is  discussed  and  a  dietary  standard  proposed,  which  is  based  on 
an  estimated  energy  requirement  of  3,000  calories  per  man  per  day,  of  which  400 
calories  are  to  be  supplied  by  protein  and  500  by  fat. 

General  mess  manual  and  cookbook  for  use  on  board  vessels  of  the  United 
States  Navy  (  Wnslilngton:  C.  S.  Nut/  Dept.,  1902,  pp.  32). — In  this  publication, 
which  was  prepared  under  the  direction  of  the  Paymaster-General  of  the  U.  S. 
Navy  Department,  the  organization  and  administration  of  the  general  mess  of  the 
Nav}'  is  discussed,  as  well  as  the  establishment  and  administration  of  commissary 
stores,  and  related  topics.  A  number  of  recipes  are  given  for  the  preparation  of  the 
food  served  the  enlisted  men  in  the  Navy. 

Home  science  cookbook,  Mary  J.  Lincoln  and  Ann.a  Barrows  {Boston:  Home 
Science  Pub.  Co.,  1902,  pp.  X-\-281). — A  large  number  of  recipes  are  given  for  dishes 
suital^le  for  different  meals.  The  value  of  the  various  classes  of  foods  is  discussed, 
and  menus  suggested  for  each  month  of  the  year. 
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International  catalogue  of  scientific  literature.  Q, — Physiology  {Tnternat. 
Cat.  Sd.  Lit.,  3  {1902), pi.  1,  pp.  XIII+404).— The  literature  indexed  in  this  volume, 
which  is  part  1  of  the  physiology  volume  for  1901,  comprises  general  physiology, 
physiological  chemistry,  including  foods,  the  physiology  of  the  different  systems, 
pharmacology,  experimental  psychology  and  pathology,  and  related  topics.  The 
volume  corresponds  in  character  to  those  for  chemistry  and  botany  already  noted 
(E.  S.  R.,  14,  pp.  632,  637).     W.  A.  Osborne  is  referee. 


ANIMAL  PRODUCTION. 

Forage  crops,  R.  H.  Forbes  and  W.  W.  Skinner  {Arizona  Sta.  Rpl.  1902,  pp.  26S- 
270). — Analyses  are  reported  of  bran,  P^gyptian  corn  (leaves,  stalks,  and  grain), 
almond  hulls,  native  saltbushes  {Atrlplex  nuttdUii  and  .1.  lent  if  or  mi  t^) ,  wheat  hay,  and 
alfalfa  hav.     A  number  of  these  follow: 


Composition  of  <i  number  ofjeediwj  duffs. 


Samples. 


Egyptian  corn: 

Leaves 

Stalk 

Grain 

Saltbush,  A.  nuttallii. .. 
Saltbush,  A.  lentijurmig 
Almond  hulls 


Water. 


'  cent. 
6.16 
G.  00 
8.21 
5.20 
6.11 
4.81 


Per  cent. 
10.06 
3.69 
13.13 
11.69 
7.81 
5.50 


Ether 
extract. 


cent. 
1.72 
3.43 
4.79 
2.16 
1.99 
3.23 


Nitro- 
gen-free 
extract. 


Per  cent. 
46. 45 
47.78 
70.47 
51. 02 
52. 31 
60.33 


CJrude 
fiber. 


Per  cent. 
23. 81 
31.61 
1.61 
20.55 
27.05 
17.33 


Per  cent. 
11.81 
7.49 
1.79 
9.38 
4.73 
8.80 


The  almond  hulls  or  pericarps,  which  are  discarded  in  preparing  almonds  far  the 
market  are  sometimes  used  as  fuel.  According  to  the  authors,  it  has  been  observed 
that  horses  will  learn  to  eat  them  and  they  are  apparently  a  fattening  feed. 

"The  analysis  shows  this  material  to  l)e  rii-h  in  nitrogen-free  extract,  which 
includes  sugar,  starch,  and  other  carbohydrate  foods,  while  poor  in  protein.  It 
would  doubtless  be  good  economy  in  the  occasional  instances  where  almond  hulls 
are  available,  to  teach  farm  stock  to  consume  this  novel  though  valuable  food,  due 
regard,  however,  being  had  to  the  presence,  as  shown  in  our  samjale  of  7.34  per  cent 
of  tannin  in  the  air-dry  material.  Tannin  in  large  amount  is  stated  to  be  an  intes- 
tinal irritant,  making  caution  advisable  in  using  a  foodstuff  of  this  nature." 

Inspection  of  feeding  stuffs,  W.  H.  Jordan,  C.  G.  Jenter,  and  F.  D.  Fuller 
{New  York  State  Sta.  Bui.  217,  pp.  187). — Analyses  made  under  the  provisions  of  the 
State  feeding  stuff  law  are  reported  of  a  number  of  samples  of  cotton-seed  meal,  oil 
meal,  linseed  meal,  gluten  meal  and  feed,  germ  oil  meal,  distiller's  grains,  Iwrley 
sprouts,  malt  sprouts,  mixed  feeds,  and  cereal  breakfast  food  by-products,  corn  meal, 
poultry  feeds,  animal  meal,  and  similar  products. 

Licensed  concentrated  feeding  stuffs,  F.  W.  Woll  and  G.  A.  Olson  (  Wiscon- 
sin Sta.  Bui.  97,  pp.  48). — In  accordance  with  the  provisions  of  the  State  feeding 
stuff  law,  analyses  were  made  of  a  number  of  samples  of  cotton-seed  meal,  oil  meal, 
gluten  meal  and  feeds,  hominy  feed,  corn  feeds,  corn  bran,  corn  hearts,  mixed  corn 
and  oat  feeds,  oat  clippings,  sugar  food,  cereal  ])reakfast  food  l)y-products,  call  meai 
and  other  dairy  feeds,  ]>lood  meal,  granulated  bone,  beef  meal  and  similar  poultry 
feeds;  wheat  bran  and  middlings,  alone  and  mixed,  wheat  shorts,  red-dog  flour, 
wheat  germs,  dust,  screenings  and  damaged  wheat,  rye  bran,  middlings,  and  shorts; 
oat  shorts,  meal,  and  hulls;  barley  feed  and  sprouts,  dried  malt  and  brewers'  grams; 
buckwheat  bran,  middlings,  and  shorts,  flaxseed  meal,  rice  bran,  pigeon  grass  seed, 
spent  hoi^s,  and  several  mixed  grains  and  feeding  mixtures. 
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The  origin  of  fat  in  the  animal  body,  (i.  Rosenfeli>  {Clion.  Zfg.,  26  {1903), 
No.  9S,  p.  1110). — In  a  paper  jiresented  before  the  Chemical  Society  of  Berlin  the 
author  reported  metaboli.^m  experiments  which,  in  his  opinion,  showed  that  the 
formation  of  fat  from  protein  in  the  animal  body  is  not  demonstrated.  He  beheves 
that  fat  in  food  passes  into  the  body  tissue  without  much  change  and  that  fat  is 
fonm'd  from  carbohydrates  whicli  apparently  has  a  low  content  of  oleif;  acid. 

The  role  of  salt  in  animal  feeding,  A.  Dissard  [Rev.  Agr.  lirnnion,  S  {1902), 
Xo.  11,  pp.  444-443). —In  this  article,  which  was  quoted  from  AyricnJlure  Nourelle, 
tiie  importance  of  salt  is  discussed,  as  well  as  the  amounts  which  should  be  fed,  and 
related  topics. 

The  adipolytic  ferment  in  the  stomach,  F.  Volhard  {ZtHckr.  Klin.  Med. 
[BcrUii],  43  {1901),  pp.  S97-440;  (/bi^.  In  Zfschr.  Untersuch.  Nahr.  ?(.  Genusmdl.,  5 
{1902),  Xn.  20,  pp.  909,  970). — According  to  the  author  the  digestive  juice  of  the 
stomach  contains  a  ferment  which  causes  cleavage  of  fat  and  the  extract  of  the 
mucous  membrane  of  the  stomach  contains  the  zymogen  of  this  ferment.  The 
properties  of  both  of  these  bodies  are  discussed. 

Concerning-  the  ferment  in  the  mucous  membrane  of  the  pylorus,  F.  Klug 
{Arch.  l'hif.'<iol.  [Ptiicjcr],  92  {1902),  Xo.  6-7,' i>i>.  i',S'7-^\9..^).— .\  number  of  experi- 
ments are  reported. 

Influence  of  the  spleen  on  the  assimilation  of  nitrogen,  I.  BvELcioosKr  {Zap. 
Novo-Alexandri  Inst.  Selsk.  Khoz.  i.  Li/e.^oi-.,  14  {1901),  No.  1,  pp.  205-211). — Experi- 
ments made  with  dogs  in  which  the  income  and  outgo  of  nitrogen  was  determined, 
showed  that  the  removal  of  the  spleen  did  not  materially  affect  the  assimilation  of 
this  element. — p.  fireman. 

Experiments  on  feeding  animals  carried  on  in  Seine-Inferieure  in  1901,  F. 
Laurent  {Compl.  Rend.  Cong.  Soc.  Aliment.  Rat.  Bet.,  6  {1902),  pp.  .5.^-6.?).— Feeding 
tests  with  steers,  milch  cows,  and  sheep  are  reported  in  which  the  value  of  conuner- 
cial  concentrated  feeds  was  studied.  In  the  first  test,  which  was  made  by  Prunier, 
12  steers,  divided  into  4  lots  of  3  each,  were  fed  linseed  cake,  gluten  cake,  sesame 
cake,  and  decorticated  peanut  cake,  in  addition  to  a  coarse  fodder.  In  the  56  days  of 
the  test  the  total  gains  made  were  78,  86,  85,  and  87  kg.  per  lot,  and  the  corresponding 
cost  of  a  kilogram  of  gain  was  14.4,  9.8,  10.6,  and  13.2  cts.  The  conclusion  is  drawn 
that  all  the  cakes  were  satisfactory  and  that  their  selection  should  be  determined  by 
market  prices. 

The  comparative  feeding  value  of  wheat  bran,  decorticated  cotton-seed  cake, 
decorticated  peanut  cake,  and  sesame  cake  was  tested  by  Luquet  with  4  lots  of  4  cows 
each.  Each  cow  was  fed  3  kg.  of  the  concentrated  feed  in  addition  to  a  basal  ration 
of  12  kg.  fodder  beets,  1  kg.  chaffed  straw,  and  10  kg.  meadow  hay  per  head.  In  56 
days  the  total  quantity  of  milk  produced  by  the  4  lots  was  2,333.5,  2,462.0,  2,494.5,  and 
2,473.5  liters,  respectively.  During  the  feeding  period  lots  1,  3,  and  4  lost  respectively 
58,  38,  and  24  kg.  in  weight,  and  lot  2  gained  116  kg.  In  the  author's  opinion  the 
tests  showed  that  it  is  profitable  to  use  concentrated  feeds  like  those  tested.  The 
cotton-seed  cake  proved  to  be  especially  satisfactory,  securing  an  abundant  flow  of 
milk  of  first  quality  and  maintaining  the  cows  in  good  condition. 

Using  6  lots  of  5  sheep  each,  E.  Braye  tested  the  comparative  value  of  maize,  colza 
cake,  decorticated  cotton-seed  cake,  sesame  cake,  i)eanut  cake,  and  linseed  cake. 
The  basal  ration  consisted  of  1  kg.  oat  straw,  0.5  kg.  chaffed  straw,  5  kg.  fodder  beets, 
and  1  kg.  alfalfa  rowen  per  head  per  day.  During  the  first  two-thirds  of  the  tests, 
which  covered  60  days,  each  sheep  was  fed  500  gm.  per  day  of  the  concentrated  feed, 
and  during  the  last  third  of  the  period  600  gm.  per  day.  At  the  beginning  of  the 
test  the  average  weight  of  the  sheep  varied  from  259.5  kg.  for  lot  1  to  311  kg.  for  lot 
6.  The  total  gain  of  the  6  lots  was  29.5,  21,  21,  21.5,  13.5,  and  14  kg.,  respectively. 
Rating  the  value  of  the  gains  in  weight  at  20  cts.  per  kilogram,  the  gains  ranged  in 
value  from  $2.70  with  lot  5  to  $5.90  with  lot  1.     According  to  the  author,  full-grown 
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sheep  require  for  fattening  a  ration  with  a  wide  nutritive  ratio,  better  results  ))eing 
obtained  when  the  ratio  was  1: 8.5  than  when  it  was  1:4  or  1 : 5.  Commercial  concen- 
trated feeds  are  regarded  as  useful  for  fattening  sheep  and  the  choice  must  be  deter- 
mined by  their  relative  cost.  Such  feeding  stuffs  should  supjaiement  a  quantity  of 
coarse  fodder  sufficient  to  maintain  a  regular  action  of  the  digestive  functions. 

Alfalfa  w.  sorghum  for  wintering'  calves,  E.  A.  Burnett  {Nebraska  Sta.  Bui. 
75,  }>}).  .'?-.9,  /?r/.s-.  ;?). — Thi-  author  rejxirts  2  tests  on  the  feeding  of  young  beef  cattle. 
In  the  first  the  relative  value  of  alfalfa  and  sorghum  was  tested  with  3  lots  of  calves, 
lots  1  and  2  containing  6  grade  Herefords  each  and  lot  3  containing  6  grade  Short- 
horns. After  a  preliminary  j^eriod  of  2  months,  during  which  all  the  calves  were 
fed  on  mixed  grass  and  clover  pasture  and  later  given  some  alfalfa  hay  and  grain 
(corn,  bran,  and  oats  2:1:1),  the  experiment  proper  began  on  December  1  and  cov- 
ered 141  days.  Lots  1  and  2  were  fed  6  lbs.  per  head  of  alfalfa  hay  per  day  and  lot 
3  the  same  amount  of  sorghum  hay.  All  the  lots  were  fed  at  first  5  lbs.  of  corn, 
oats,  and  bran,  2:1:1,  per  head  daily,  the  amount  being  gradually  increased  to  8 
lbs.  At  the  beginning  of  the  test  all  the  calves  averaged  339  lbs.  in  weight.  The 
average  gain  of  the  3  lots  during  the  test  was  236  lbs.,  244  lbs.,  and  218  lbs.  per  calf, 
the  total  grain  eaten  Vjeing  1,032  lbs.  per  head  and  the  total  hay  1,183  lbs.  In  other 
words,  there  was  a  gain  of  22  lbs.  per  calf  in  favor  of  alfalfa  hay  over  sorghum  hay. 

In  the  second  test,  which  was  made  to  compare  pasturage  with  and  without  grain, 
the  animals  mentioned  above  were  rearranged  in  2  lots  so  that  each  contained  one- 
half  of  those  previously  fed  the  alfalfa  and  the  sorghum  rations.  Two  Aberdeen- 
Angus  steers  of  about  the  same  weight  were  also  included  in  the  lot  fed  grain.  Lot 
1  was  kei)t  from  May  1  to  November  1  on  a  16-acre  pasture  containing  brome  grass, 
mixed  grasses,  and  3  acres  of  alfalfa.  On  account  of  drought  the  feed  was  poor 
during  a  part  of  the  time.  Lot  2  also  had  tiie  run  of  a  jiasture  and  throughout  the 
test  was  fed  in  addition  at  first  corn  meal  only  and  later  corn  and  bran  3:1,  the  total 
amount  of  corn  meal  eaten  l)eing  1,893  lbs.  and  of  the  bran  260  lbs.  The  average 
gain  in  the  lot  on  pasture  only  was  292  lbs.  and  in  the  lot  receiving  grain  in  addition 
to  pasturage  it  was  404  lbs.  The  steers  were  sold  for  slaughtering,  those  in  lot  1 
being  regarded  by  an  expert  as  worth  $4  per  100  and  those  in  lot  2  $5.75  per  100. 
The  estimated  profit  in  lot  1  was  $2.01  per  animal.  With  the  Herefords  in  lot  2  it 
was  $5.39  per  head,  and  with  the  Aberdeen-Angus  steers  in  this  lot,  $5.56  per  head. 
According  to  the  author  this  exjieriment  shows  that  wiien  steers  are  to  be  marketed 
in  the  fall  or  early  winter  there  is  more  profit  in  summer  feeding  grain  in  addition 
to  pasturage.  Where  steers  are  to  be  winter  fed  on  grain  for  a  spring  market,  there 
is  more  profit  to  feed  no  grain  when  on  pasture. 

Raising  calves  for  beef  production — skim  milk  r.  sucking  dam,  E.  A.  Bur- 
nett {Nebraska  Sta.  Bui.  75,  jyp.  "24-o0,  fig.  1). — To  study  the  effects  on  the  growth 
after  weaning  of  calves  fed  skim  milk  as  compared  with  those  allowed  to  run-Avith 
their  dams,  2  lots  of  3  animals  each,  formerly  included  in  a  test  comparing  skim  milk 
and  whole  milk  (E.  S.  R.,  13,  p.  174),  were  fed  for  63  weeks,  the  tests  being  divided 
into  3  periods  of  147  days  each.  During  the  first  period  all  were  fed  789  lbs.  alfalfa 
hay  and  896  lbs.  grain  (corn  and  ])ran,  3:1).  During  the  second  period  the  steers 
were  pastured  and  fed  per  head  daily  8  lbs.  of  corn,  oats,  and  bran,  2:1:1.  At  the 
end  of  this  period  one  of  the  animals  previously  fed  whole  milk  was  withdrawn  from 
the  experiment.  The  remaining  5  were  fed  corn,  oats,  and  bran,  2:1:1,  in  addition 
to  alfalfa  hay  and  roots,  the  total  amount  of  corn  eaten  being  2,575  lbs.,  hay  1,538 
lbs.,  and  roots  1,015  lbs.  During  the  first  period  the  average  gain  of  the  skim-milk 
calves  (lot  1)  was  292  lbs.  per  head  and  that  of  the  whole-milk  calves  343  lbs.  Dur- 
ing the  second  period  the  average  gains  were  280  and  250  lbs.  per  head,  respectively, 
and  during  the  third  period  332  and  335  lbs.  Considering  the  test  as  a  whole,  the 
average  gain  of  the  2  lots  was  the  same,  namely,  903  lbs.  per  head.  In  other 
words,  the  character  of  the  feed  before  weaning  did  not  exert  a  marked  influence 
on  subsequent  gains. 
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The  feeding  was  continued  with  1  animal  from  eacli  lot  for  7  months  on  a  ration  of 
mixed  grain  and  alfalfa  hay,  the^<e  materials  being  consumed  ])y  the  skim-milk  steer 
in  the  proportion  of  6.9:1  and  by  the  other  steer  in  the  proportion  of  6.1:1.  The 
total  gains  made  were  345  and  325  lbs.,  re.spectively,  the  feed  eaten  per  pound 
(pf  gain  being  13.17  and  13.94  lbs.  At  the  close  of  the  test  the  steers  were  exhil)ited 
at  a  stock  show  in  Chicago.  The  skim-milk  steer  sold  for  $7.65  per  100,  the  other 
was  awarded  2  prizes.  According  to  the  author  this  steer  "during  the  last  2  years 
(if  his  life  required  6.6  lbs.  of  grain  to  produce  1  lb.  of  gain  and  less  than  10  lbs. 
of  total  food  to  produce  a  pound  of  gain,  not  counting  the  food  secured  during  358 
days  on  pasture.  This  record  would  tend  to  show  that  finished  cattle -can  be  econom- 
ically produced  if  they  are  so  fed  that  they  continue  to  make  good  gains  up  to  the 
time  when  they  are  finished.  .  .  .  This  steer  is  a  conspicuous  example  of  the  effect 
of  good  blood  in  improving  the  common  cattle  of  the  country." 

Raising-  calves  "with  skim  milk,  C.  H.  Eckles  (Misso^trl  Sin.  Bui.  57,  pp.  .'>..',  Jigs. 
2,  dgm.^.  2). — Kaising  calves  on  skim  milk  is  discussed  with  special  reference  to  local 
conditions,  the  author  sunnnarizing  the  n)atter  as  follows: 

"The  calf  should  be  taken  away  from  its  mother  by  the  tliird  day,  or  earlier.  The 
calf  should  have  its  mother's  milk  for  al)out  2  weeks.  The  proper  amount  to  feed 
a  calf  the  first  2  or  3  weeks  is  about  5  or  6  qts.  per  day,  and  no  more  can  be  given 
without  danger  of  indigestion.  As  the  calf  grows  older  it  will  take  more,  but  never 
should  have  more  than  8  or  9  qts.  per  day.  The  milk  must  be  fed  always  at  about 
blood  heat.  Cold  milk  will  almost  always  cause  scours  if  fed  a  young  calf.  When 
the  calf  is  about  3  weeks  old  the  milk  ration  is  gradually  changed  to  skim  milk, 
using  about  a  week  to  make  the  change." 

The  value  of  skim  milk  for  feeding  pigs  and  jioultry  is  also  discussed,  the  work  of 
a  number  of  stations  being  cited. 

Wintering-  calves  on  roughness,  E.  A.  Birneit  and  H.  R.  Smith  (Ai"/jr«,sA-« 
Sta.  Bid.  75,  pp.  31,  32). — The  value  of  adding  grain  to  a  winter  ration  of  alfalfa  and 
prairie  hay  (4:1)  was  tested  with  2  lots  of  6  Aberdeen- Angus  steers,  averaging  nearly 
500  lbs.  in  weight.  Lot  1  received  only  the  hay  and  lot  2  grain  in  addition.  The 
average  gains  during  the  91  days  of  the  trial  were  100  and  185  lbs'.,  respectively,  lot 
1  requiring  14.87  lbs.  of  hay  ])er  pound  of  gain  and  lot  2  7  lbs.  of  hay  and  1.9  lbs. 
of  grain,  the  cost  of  a  jiound  of  gain  in  the  2  cases  being  6  cts.  and  4.66  cts.,  respec- 
tively, and  the  calculated  net  profit  $4.74  and  $5.73.  According  to  the  author  the 
test  shows  that  "it  is  ordinarily  more  economical  to  feed  a  small  grain  ration  even 
when  good  gains  can  be  secured  on  hay  alone." 

Results  of  calf- feeding-  tests  at  the  Kleinhof-Tapiau  Experiment  Station 
and  Dairy  School,  Hittcher  {Landii'.  Wchnbl.  ScJdeKii'i(j-H<tl.-<lrin,  52  {1002),  No. 
45,  pp.  S6S-S7 1). — The  comparative  feeding  value  of  raw  and  cooked  milk  with  and 
without  the  addition  of  salts  was  tested.  The  salts  selected  were  such  as  would 
restore  the  curdling  power  of  milk.  The  milk  was  cooked  by  passing  live  steam  into 
ir.  Lot  1,  made  up  of  6  calves,  was  fed  raw  milk;  lot  2  (7  calves),  cooked  milk;  lot 
3  (6  calves),  cooked  milk  with  10  cc.  of  20  per  cent  of  common  salt  solution  added 
per  liter;  lot  4  (3  calves),  cooked  milk  with  1  cc.  of  40  per  c«nt  calcium  chlorid 
solution  per  liter;  lot  5  (3  calves),  cooked  milk  with  2  gm.  of  powdered  calcium 
citrate  per  liter;  and  lot  6  (2  calves),  cooked  milk  with  5  cc.  of  12  per  cent  solution 
of  monocalcium  phosphate  per  liter.  The  test  covered  10  weeks.  The  calves  ranged 
in  weight  at  the  lieginning  from  26  to  73.5  kg.  each.  The  amount  of  milk  which 
the  author  calculates  was  required  per  kilogram  of  gain  in  weight  in  the  6  lots  was 
as  follows:  11.11,  10.82,  10.45,  13.40,"  11.06,  and  12.18  kg.,  respectively.  According 
to  the  author  these  results  do  not  substantiate  the  idea  often  held  that  calves  re(]uire 
more  cooked  than  raw  milk  to  produce  a  given  amount  of  gain.  The  addition  of 
common  salt  to  cooked  milk  is  regarded  as  satisfactory,  and  calcium  chlorid  was 
regarded  as  the  least  satisfactorv  of  the  salts  tested. 
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Fattening  steers,  T.  Shaw  {MimirKota  Sla.  Bid.  76,  pp.  335-365). — Several  prob- 
ieuis  connected  with  the  fattening  of  steers  were  studied  in  the  3  feeding  tests 
reported.  The  first  trial,  covering  140  days  and  divided  into  5  periods  of  4  weeks 
each,  was  carried  on  during  the  winter  with  3  lots  each  containing  2  steers.  Those 
in  lot  1,  according  to  the  author,  possessed  "what  may  be  termed  a  fairly  good  beef 
form."  Those  in  lot  3  were  large  and  somewhat  rangy,  i.  e.,  they  were  not  of  the 
type  most  suitable  for  fattening,  while  those  in  lot  2  were  intermediate  in  type.  The 
steers  weighed  about  1,100  lbs.  each.  The  3  lots  were  fed  the  same  mixture  of  bran, 
ground  barley,  and  ground  corn,  with  oil  cake  in  additioii  during  the  last  3  periods. 
They  were  also  fed  20  lbs.  of  corn  silage  per  head  daily  and  all  the  hay  they  would 
eat  up  clean.  The  average  daily  gain  was:  Lot  1  (beef  type),  1.62  lbs.;  lot  2  (rangy 
steers),  1.61;  and  lot  3  (intermediate  type),  1.72  lbs.;  and  the  cost  of  a  pound  of 
gain  was  4.8  cts.,  4.49  cts.,  and  4.9  cts.,  respectively.  Practically  the  same  amount 
of  feed  was  eaten  per  head  per  day  by  all  the  steers.  The  estimated  profit  was  $8.41, 
15.04,  and  $3.21,  respectively. 

"In  this  experiment  the  steers  of  the  approved  meat-producing  types  did  not 
show  any  superior  capacity  to  make  increase  over  those  possessed  of  more  or  less 
undesirable  form,  though  similarly  bred.  Notwithstanding  [this  fact],  there  is 
more  i)rofit  in  finishing  steers  of  the  approved  types,  owing  to  the  greater  value 
relatively  of  the  finished  product. 

"  It  is  extremely  i)robable  there  is  also  less  profit  in  growing  animals  of  undesirable 
types  up  to  the  fattening  period,  because  of  their  smaller  value  relatively  when  thus 
far  grown.  The  greater  value  of  steers  of  the  approved  type  as  compared  with 
those  opposite  in  character  and  possessed  of  essentially  similar  blood  is  owing  to  the 
superior  value  of  the  meat  in  the  carcass  rather  than  to  greater  power  to  make 
increase." 

In  the  second  test  a  lot  of  5  steers  was  fetl  for  84  days  (6  periods  of  2  weeks  each) 
what  the  author  regards  as  a  forcing  ration,  and  a  second  lot  of  5  steers  was  fed  for 
140  days  (5  periods  of  4  weeks  each)  a  ration  containing  the  same  kinds  of  feed  but 
in  different  proportions,  the  object  being  to  study  the  relative  merits  of  long  and 
short  feeding  periods.  The  grain  ration  of  both  lots  consisted  of  bran,  ground  corn, 
and  oil  cake,  the  proportion  varying  in  the  different  lots  and  in  the  different  periods. 
At  the  beginning  of  the  trial  it  was  planned  to  feed  10  lbs.  of  grain  per  head  daily  to 
the  steers  in  lot  1,  and  increase  the  amount  to  20  lbs.  during  the  last  period.  It  was 
further  planned  to  feed  8  lbs.  of  grain  at  the  beginning  to  lot  2  and  increase  the 
amount  to  12  lbs.  at  the  close.  All  the  steers  were  also  fed  as  much  timothy  hay 
and  clover  as  they  would  eat  and  in  addition  for  42  days  they  were  given  20  lbs.  of 
corn  silage  per  head  per  day.  It  was  found  that  the  steers  in  lot  1  could  not  con- 
sume the  full  allowance  of  grain.  On  the  other  hand,  the  animals  in  lot  2  ate  all  the 
grain  supplied,  but  "as  they  suffered  somewhat  from  scouring  while  the  silage  was 
being  fed  to  them,  this  of  course  hindered  the  gains  that  would  otherwise  have  been 
made." 

In  the  12  weeks  they  were  fed  the  steers  in  lot  1  consumed  14.2  lbs.  of  grain,  10.3 
lbs.  of  hay,  and  8.6  lbs.  of  silage  per  head  daily.  In  the  same  time  those  in  lot  2  ate 
N.9  U)s.  of  grain,  11.1  lbs.  of  hay,  and  8.4  lbs.  of  silage.  During  the  remainder  of  the 
time  they  were  fed  tlie  average  amount  of  grain  eaten  was  11.5  lbs.  iier  head  and  the 
hay  15.7  lbs.  At  the  beginning  of  the  trial  the  steers  in  lot  1  weighed  1,153  lbs.  on 
an  average  and  those  in  lot  2  weighed  1,212  l)>s.  The  average  daily  gain  per  head 
in  lot  1  was  1.3  lbs.  and  in  lot  2  it  was  1.4  lbs.  The  cost  of  a  pound  of  gain  in  lot 
1  (fed  the  forcing  ration  for  a  short  period)  was  8.9  cts.  In  the  case  of  lot  2  the 
cost  of  a  pound  of  gain  for  a  corresponding  period  was  5.82  cts.,  or  for  the  test  as  a 
whole  6.19  cts.  The  steers  were  sold  for  slaughtering,  th-e  profit  in  the  2  lots  being 
$3.25  and  $10.02  per  steer. 

According  to  the  author,  when  steers  were  fed  a  forcing  ration  of  grain  for  a  short 
period  the  increase  in  weight  was  not  proportional  to  the  amount  eaten  owing  to  the 
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fact  that  more  or  less  of  the  meal  fed  was  wasted.  It  was  observed  that  these  steers 
were  more  apt  to  be  off  their  fee<l  than  those  fed  a  lighter  grain  ration.  In  general 
the  author  considers  that  feeding  the  light  grain  ration  for  a  long  period  was  much 
more  satisfactory  than  feeding  the  forcing  ration  for  a  short  period. 

In  the  third  test,  which  covered  5  periods  of  28  days  each,  the  comparative  merits 
of  feeding  in  stables  and  open  sheds  were  studied  with  2  lots,  each  containing  7 
grade  Shorthorn  steers  of  good  quality,  weighing  on  an  average  1,583.3  and  1,503.9 
lbs.  each,  respectively.  Both  lots  were  fed  corn,  bran,  oats,  and  oil  cake  in  addition 
to  hay,  the  kind  and  amount  of  grain  varying  somewhat  in  the  different  periods.  In 
general  the  object  was  to  decrease  the  amount  of  bran  and  increase  the  amount  of 
corn  as  the  test  progressed.  The  amount  of  oats  fed  was  small  and  they  were  discon- 
tinued before  the  close  of  the  trial.  Oil  cake  was  introduced  in  the  second  period, 
and  the  amount  fed  was  increased  as  the  test  progressed.  The  steers  in  lot  1,  fed 
indoors,  gained  on  an  average  1.74  lbs.  per  head  daily  and  those  in  lot  2  (fed  in  a 
shed  with  a  yard)  gained  2.26  lbs.,  the  cost  of  a  pound  of  gain  being  respectively 
6.47  and  5.61  cts.  On  an  average  the  steers  in  lot  1  ate  11.31  lbs.  of  hay  and  13.36 
lbs.  of  grain  per  head  daily.  Similar  values  for  lot  2  were  10.74  lbs.  and  16.21  lbs. 
The  steers  were  sold  for  slaughtering,  the  average  profit  per  steer  in  lot  1  being  $8.38 
and  $10.10  in  lot  2.  Further  experiments  are  regarded  as  necessary  before  definite 
conclusions  can  be  drawn. 

Wheat  r.  corn  in  a  ration  for  fattening  steers,  K.  A.  Burnett  and  H.  R. 
Smith  {Nehruskd.  Sta.  Bui.  73,  pp.  10-18). — After  a  preliminary  period  of  4  weeks, 
wheat  V.  corn  was  studied  with  20  steers  used  in  a  test  above  reported  (p.  792),  divided 
into  4  lots  in  such  a  way  that  there  were  6  animls  in  lot  1  and  4  in  lot  4,  while  lots 
2  and  3  each  contained  5.  The  test  began  November  1,  and  covered  23  weeks,  being 
divided  into  2  periods  of  11  and  12  weeks,  respectively.  During  the  first  period  lots 
1  and  3  were  fed  wheat  and  bran,  4:1,  and  lots  2  and  4  corn  and  bran  in  the  same 
proportion,  all  the  lots  being  given  alfalfa  hay  in  addition.  In  the  second  period 
lots  1  and  3  were  fed  wheat,  corn,  and  oil  meal,  7:1.5:1.5,  and  lots  2  and  4  corn,  wheat, 
and  oil  meal  7:1.5:1.5,  all  receiving  in  addition  alfalfa  hay,  prairie  hay,  and'wheat 
straw  about  in  the  proportion  of  2: 1:1.  At  the  end  of  the  first  period  2  steers  in  lot 
1  and  1  in  lot  2  were  withdrawn  for  use  in  class  room  instruction.  Considering  the 
lest  as  a  whole  the  average  gain  per  steer  in  the  4  lots  was  294,  279,  349,  and  326  lbs., 
respectively;  the  total  grain  eaten  2,248,  2,248,  2,425,  and  2,424  lbs.,  respectively,  and 
the  total  coarse  fodder  1,397,  1,397,  1,392,  and  1,397  lbs.,  respectively.  On  an  aver- 
age it  was  calculated  the  steers  fed  wheat  required  11.85  lbs.  of  feed  per  pound  of 
grain,  and  those  fed  corn  12.48  lbs.  The  steers  were  sold  and  slaughtered,  the 
dressed  Aveight  of  lots  1  and  2  being  64.48  per  cent  of  their  live  weight  and  that  of 
lots  3  and  4  being  62.28  per  cent. 

"During  the  period  when  alfalfa  only  was  fed  as  roughness  the  steers  were  often 
in  too  laxative  a  condition  to  produce  the  best  results,  and  the  addition  of  jirairie 
hay  and  wheat  straw  in  the  ration  overcame  this  trouble  in  the  second  period  of  the 
experiment.  .  .  .  This  one  experiment  is  not  conclusive  evidence  that  wheat 
exceeds  corn  in  feeding  value,  but  indicates  that  the  feeding  values  of  wheat  is  5  per 
cent  greater  than  corn  for  cattle. 

"This  experiment  indicates  that  a  6-months'  feeding  period  in  this  case  is  more 
profitable  than  a  12-months'  feeding  period,  [and]  shows  a  profit  of  $10.14  per  head 
on  summer-fed  yearling  cattle  compared  with  $19.63  on  cattle  of  the  same  quality 
which  were  on  grass  only  during  the  summer  [p.  792].  Taking  the  statement  for  the 
year,  the  cattle  fed  12  months  show  a  profit  of  $15.49  against  a  profit  of  $21.64  on 
the  cattle  fed  grain  during  the  winter  only. 

"The  steers  were  followed  by  20  pigs  weighing  1,370  lbs.  at  the  beginning  of  the 
test.     In  addition  to  what  they  could  gather  they  were  fed  a  total  of  2,878  lbs.  of 
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shorts,  making  a  gain  of  1,340  ll)s.  Tlie  estimated  net  protit  ou  the  pigs  was  equal 
to  $72.17." 

Comparison  of  shelter  and  rations  in  feeding  steers,  1<1  A.  Burnett  (Xehrmka 
Sia.  Bui.  7-T,  irp-  19-23). — The  test  proper,  which  was  undertaken  to  study  the  im- 
portance of  shelter,  was  begun  after  a  preliminary  period  of  17  days,  with  18  steers 
divided  into  3  equal  lots.  The  animals  in  lot  1  were  each  kept  in  a  small  yard 
having  an  open  shed  facing  east,  those  in  lot  2  in  l)ox  stalls  opening  toward  the  south, 
and  those  in  lot  3  in  a  single  open  yard  with  an  open  shed  which  faced  south  and  with 
some  protection  on  the  north  also.  During  the  preliminary  period  the  steers  were 
all  fed  alfalfa  hay  and  corn  meal.  During  the  23  weeks  of  the  test  proper  they  were 
given  alfalfa  hay  and  grain,  the  steers  in  lots  1  and  2  receiving  8  lbs.  of  grain  and 
from  12  to  16  lbs.  of  alfalfa  hay  per  head  daily.  Those  in  lot  3  were  fed  first  6  lbs. 
of  grain  and  16  lbs.  of  alfalfa  hay  per  head  daily,  the  grain  ration  being  increased 
and  the  hay  ration  diminished  until  in  the  latter  part  of  the  feeding  period  the  grain 
amounted  to  from  16  to  20  lbs.  and  the  hay  to  from  5  to  10  lbs.  Two  of  the 
steers  in  lots  1  and  2  and  all  those  in  lot  3  were  fed  corn  meal  only,  the  grain  ration 
of  2  animals  each  in  lots  2  and  3  consisting  of  corn  meal  and  oats  3:1,  and  of  the 
remaining  2  animals  in  each  of  these  lots  of  corn  meal  and  bran  3:1.  At  the  beginning 
of  the  test  proper  the  average  weight  of  the  steers  in  lot  1  was  918  lbs.  and  of  those 
in  lots  2  and  3  it  was  860  lbs.  The  average  gain  of  the  steers  fed  in  ojjen  pens  and 
sheds  was  330  lbs.,  of  those  fed  in  open  box  stalls  400  lbs.  and  of  those  fed  in  a  large 
open  yard  with  a  shed  315  lbs.  Considering  the  gains  with  relation  to  the  rations, 
the  10  steers  on  corn  meal  made  an  average  gain  of  372  lbs.,  the  4  steers  on  corn  meal 
and  oats  327  lbs.,  and  the  4  on  corn  meal  and  bran  381  lbs.,  the  total  feed  consumed 
per  pound  of  gain  ranging  from  8.08  lbs.  in  the  case  of  one  of  the  steers  fed  corn  meal 
in  a  box  stall  to  13.8  in  the  case  of  a  steer  fed  in  a  shed  with  a  yard  on  a  corn-meal 
ration. 

The  steers  were  sold  for  slaughtering,  yielding  a  profit  of  $3.16. 

"  In  these  feeding  operations,  as  in  all  feeding,  the  large  gains  proved  to  be  the 
cheapest  gains,  and  these  were  not  made  by  any  one  ration.  All  the  extremely 
large  gains  were  made  by  steers  in  the  box  stalls  in  the  shed.  .  .  .  In  this  experi- 
ment corn  meal  and  alfalfa  in  the  box  stall  gave  the  largest  gain.  Corn  meal,  bran, 
and  alfalfa  in  the  box  stall  gave  the  second  largest  gain.  Corn  meal,  bran,  and 
alfalfa  in  the  open  shed  and  i:>en  gave  the  third  largest  gain." 

Dehorning-  fattening  steers,  G.  H.  True  [Arizona  Sta.  lipt.  1902,  pp.  259,  260). — 
Twenty-one  range  steers  and  6  heifers  were  dehorned  with  clii)pers.  The  average 
loss  of  weight  in  a  week  was  75  lbs.  per  head.  One  steer  which  had  not  been 
dehorned  lost  20  lbs.  in  the  same  time.  The  next  day  after  dehorning  cresylic  oint- 
ment and  pine  tar  were  applied  to  the  wounds  of  all  but  one  of  the  animals.  "A 
week  later  the  one  not  treated  had  worms  in  both  sides  of  her  head,  while  amongst 
those  treated  only  one  had  worms.  All  were  given  a  second  treatment  and  no  fur- 
ther trouble  was  had." 

Cattle,  H.  J.  JNIoNSON  [Jour.  Khedir.  Agr.  Soc.  and  School  Agr.,  4  (1902),  No.  2, 
pp.  69-74,  l>lx-  13) . — An  illustrated  description  of  some  Egyptian  cattle,  the  subject 
being  discussed  with  a  view  to  securing  improvement  in  local  stock. 

Fattening-  lambs,  T.  Shaw  [Mbmewta  Sta.  Bid.  75,  jjp.  193-224,  figs.  5).— Three 
experiments,  which  have  to  do  with  fattening  lambs  for  market,  are  reported.  In 
the  first  the  relative  merits  of  feeding  range  lambs  and  range  wethers  were  studied 
with  1  lot  of  20  wethers  and  4  lots  containing  30  lambs  each.  The  wethers  (lot  1 ) 
were  Merino  grades.  The  lambs  in  lots  2,  3,  and  4  were,  respectively,  Cots  wold, 
Oxford  Down,  and  Shropshire  grades.  Those  in  lot  5  were  essentially  of  Merino 
blood.  The  test  began  October  31  and  covered  18  weeks,  being  divided  into  5  periods, 
the  last  covei'ing  2  weeks  and  all  the  others  4  weeks  each.  Uncut  hay,  cut  sorghum, 
and  different  mixtures  of  bran,  unground  corn  and  oil  cake  were  fed.     Considering 
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the  test  as  a  whole,  the  wethers  consumed  2  lbs.  of  grain  and  1.5  l])s.  of  coarse  fodder 
per  head  per  day,  and  the  lambs  on  an  average  1.5  lbs.  of  grain  and  1  lb.  of  coarse 
fodder.  At  the  beginning  of  the  trial  the  wethers  weighed  on  an  average  100.8  lbs. 
and  the  lambs  66.4  lbs.  The  average  daily  gain  of  the  wethers  was  0.24  lb.  and  of 
the  lambs  0.23  lb.,  in  the  latter  case  the  amounts  ranging  from  0.2  with  lot  5  to  0.24 
with  lots  3  and  4.  In  the  case  of  the  wethers  the  cost  of  a  pound  of  gain  was  4.99 
cts.  and  in  the  case  of  the  lambs  the  amount  varied  from  3.6  cts.  with  the  Oxford 
grades  to  4.07  cts.  with  the  Merino  grades,  averaging  3.81  cts.  The  average  i)rofit 
per  lamb  was  38  cts.  and  per  wether  3  cts.  The  fact  is  pointed  out  that  although 
the  wethers  consumed  40  per  cent  more  feed  than  the  lambs  their  increase  in  weight 
was  but  3.4  i)er  cent  greater.  According  to  the  author,  while  the  <lifference  in  rela- 
tive adaptability  for  fattening  of  the  lambs  of  the  different  lots  "was  not  very  great, 
it  was  the  lowest  in  the  lambs  of  the  Merino  grades." 

In  the  second  test  the  value  of  a  ration  of  corn  and  bran  with  and  witlujut  oats  was 
tested  with  16  Dorset  lambs  divided  into  2  equal  lots,  the  lambs  in  the  2  lots  weigh- 
ing respectively  90  lbs.  and  88  lbs.  each.  The  test  covered  3  periods  of  28  days. 
Tliroughout  the  test  lot  1  was  fed  bran  and  corn  in  different  mixtures,  and  lot  2  bran, 
corn,  and  oats,  both  lots  receiving  clover  hay  in  addition.  The  average  amount  of 
grain  eaten  per  head  daily  by  all  the  lambs  in  both  lots  was  1.5  lbs.  and  the  hay  0.8 
lb.  The  average  daily  gain  per  head  of  the  lambs  fed  bran  and  corn  was  0.1,  and  of 
those  fed  oats  in  addition  1.5  lbs.,  the  cost  of  a  pound  of  gain  in  the  2  cases  being 
8.62  and  6.28  cts.  At  the  close  of  the  test  the  lambs  were  sold  for  slaughter,  the 
net  profit  per  lamb  in  the  2  lots  being  §1.83  and  $1.97,  respectively.  As  pointed  out 
by  the  author,  the  lambs  fed  oats  in  addition  to  corn  and  bran  gained  36  per  cent 
more  in  weight  during  the  test  than  the  others,  although  they  consumed  practically 
the  same  amount  of  feed.  The  profit  on  these  lambs  was  also  greater,  although  their 
ration  was  somewhat  more  expensive.  The  conclusion  is  therefore  drawn  that  "with 
prices  in  reasonable  balance,  bran,  corn,  oats,  and  hay  make  a  more  satisfactory 
ration  for  lambs  that  are  being  fattened  than  bran,  corn,  and  hay." 

Sixteen  Dorset  grade  lambs,  divided  into  2  equal  lots,  were  used  for  the  third  test, 
which  was  undertaken  to  study  the  comparative  merits  of  well-balanced  and  badly 
balanced  rations.  The  test  was  divided  into  3  periods  of  4  weeks  each.  The  grain 
ration  of  lot  1  consisted  of  unground  corn  and  bran,  and  that  of  lot  2  of  unground 
corn,  oats  and  barley,  and  bran,  the  proportion  in  each  case  varying  in  the  different 
periods.  Both  lots  were  fed  corn  fodder,  and  in  addition  lot  2  was  fed  sliced  mangel- 
wurzels  and  carrots  on  alternate  days.  At  the  beginning  of  the  trial  the  average 
weight  of  the  lambs  in  the  2  lots  was  93  and  96.9  lbs.,  respectively.  The  average 
daily  gain  of  the  lambs  in  lot  1  w^as  14.8  lbs.  and  of  those  in  lot  2  (fed  the  better  bal- 
anced ration),  25.1  lbs.,  the  cost  of  a  pound  of  gain  being  7.17  cts.  and  6.92  cts., 
respectively.  On  an  average  the  lambs  in  lot  1  ate  1.9  lbs.  of  grain  and  1.8  lbs.  of 
corn  fodder  per  head  per  day,  while  those  in  lot  2  ate  2.1  lbs.  of  grain,  1.7  lbs.  of  corn 
fodder,  and  4.9  lbs.  of  roots.  Shortly  after  the  test  the  lambs  were  slaughtered,  the 
average  net  profit  in  the  2  lots  being  34  cts.  and  49  cts.,  respectively.  The  author 
believes  that  "the  finished  product  resulting  from  feeding  mixed  grain  and  roots  was 
superior  to  that  from  feeding  corn  and  bran  without  roots.  A  diet  of  grains  with 
roots  added,  notwithstanding  its  greater  cost,  may  be  more  economical  when  fatten- 
ing lambs  than  a  diet  more  restricted  as  to  the  grain  factors  composing  it,  in  spite 
of  the  greater  relative  cheapness  of  the  latter. 

"In  this  experiment  the  ration  composed  of  bran,  corn,  oats  and  barley,  field  roots 
and  corn  fodder,  was  more  satisfactory  than  one  composed  of  l^ran,  corn,  and  corn 
fodder  only." 

Hand-feeding  sheep,  F.  B.  Guthrie  (Ayr.  Gaz.  New  South.  Wales,  IS  {1902),  Xo. 
10,  pp.  1049-1051)  .—Dei&\\ex\  statements  are  made  concerning  the  rations  fed  to 
ewes,  rams,  and  lambs  during  the  recent  local  drought,  and  concerning  the  cost  of 
feeding. 
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Hand-feeding  stock  in  tlie  Moree  District,  E.  R.  Scott  {A</r.  (juz.  New  SuuOi 
Wales,  IS  {lyO'^),  Nu.  10,  j^P-  1051-1053). — The  experience  of  a  numlter  of  sheep 
feeders  is  reported.  Among  the  feeding  stuffs  tested  during  the  drought  were  molas- 
sses  and  prickly  pear.  It  was  found  that  when  steamed  sufficiently  to  destroy  the 
spines  the  latter  would  sustain  life,  but  would  not  cause  animals  to  put  on  flesh. 

Ho^v  far  should  sheep  be  hand-fed  in  times  of  drought  before  their  value 
is  exceeded?  W.  L\  Dowlinc;  {A<jr.  Gaz.  New  South.  ]V(tlc!<,  h!  {1903),  No.  9,  pp. 
923,  924) ■ — The  problem  of  successfully  feeding  sheep  under  local  conditions  in  times 
of  drought  when  they  can  not  get  their  feed  on  the  range  is  discussed. 

Salt  for  sheep  (ylte.  in  Agr.  Jour,  and  Min.  Rec.  \_Natal'],5  {1902) ,  No.  II,  p.  361).~ 
The  value  of  salt  for  sheep  is  indicated  by  a  feeding  experiment  made  in  France 
with  3  lots  fed  alike  on  a  ration  of  hay,  straw,  potatoes,  and  l)eans  for  124  days. 
Lot  1  was  given  no  salt.  One-half  ounce  per  head  daily  was  fed  to  lot  2,  and  0.75 
oz.  per  head  daily  to  lot  3.  The  sheep  in  lot  2  gained  4.5  D^s.  per  head  more  than 
those  in  lot  1,  and  1.25  lbs.  more  than  those  in  lot  3.  The  conclusion  was  drawn 
that  too  much  salt  can  be  given  as  well  as  too  little.  The  sheep  fed  salt  produced 
1.75  lbs.  more  wool  and  had  a  better  Heece  than  those  given  no  salt. 

The  improvement  of  pasture  as  tested  by  sheep  ( Dept.  Agr.  Cainbrldge  Univ. 
Rpt.  1902,  pp.  28-38). — Continuing  previous  investigations  (E.  8.  R.,  13,  p.  483), 
experiments  are  rei)orted  in  which  the  value  of  different  manures  for  pastures  was 
studied  by  the  gains  made  l)y  sheep  pastured  an  test  plats.  In  the  experiment  in 
Cambridgeshire  the  sheep  receiving  0.95  lb.  per  head  daily  of  linseed  cake  pastured 
on  a  i^lat  not  manured  jnade  an  average  weekly  gain  of  2.37  lbs.  Those  pastured  on 
plats  which  the  previous  year  were  manured  with  0.5  ton  basic  slag,  with  0.25  ton 
basic  slag,  and  with  7  cwt.  superphosphate  per  acre  gained  per  head  per  week, 
respectively,  1.35,  2.34,  and  2.41  lbs.  The  corresponding  gain  of  sheep  on  an  unma- 
nured  plat  was  1.35  lbs. 

In  the  experiment  carried  on  in  Essex,  one  plat  was  unmanured;  another  was 
unmanured,  but  the  sheep  pastured  on  it  were  fed  1.75  lbs.  linseed  cake  per  head  per 
day.  The  other  plats  were  manured  respectively  with  10  cwt.  basic  slag,  with  5  cwt. 
basic  slag,  with  7  cwt.  superphosphate,  and  with  7  cwt.  superphosphate  plus  100  lbs. 
of  sulphate  of  ammonia  per  acre.  Eight  sheep  were  pastured  on  all  the  plats  except 
the  last,  and  on  this  there  were  only  6.  The  average  monthly  gains  per  lot  during 
the  4  months'  test  were  4.25,  21.75,  15.25,  6.25,  8.5,  and  11.75  lbs.,  respectively. 

In  the  experiment  in  Norfolk,  one  plat  was  unmanured.  Another  was  also  unma- 
nured, but  the  sheep  pastured  on  it  were  fed  per  head  daily  1  lb.  of  linseed  cake  and 
rough  cotton-seed  cake,  1:1.  The  other  plats  were  manured  with  0.5  ton  basic  slag, 
with  14  cwt.  superphosphate,  with  14  cwt.  superphosphate  and  3.5  cwt.  kainit,  and 
with  the  same  amount  of  superphosphate  and  1  cwt.  nitrate  of  soda  per  acre,  respec- 
tively. In  3  months  the  sheep  pastured  on  the  plats  gained  per  head  per  week  1.9, 
2.7,  2,  1.6,  1.7,  and  1.7  lbs.,  respectively. 

The  yield  and  character  of  the  hay  grown  on  the  different  2)lats  is  discussed  and 
experiments  in  Northamptonshire  briefly  mentioned. 

Experiments  on  farming  pasture  at  Waresley  [Dept.  Agr.  Cambridge  Univ. 
BjH.  1902,  pp.  39-49). — The  effect  of  different  manures  on  the  yield  of  hay,  as  shown 
by  the  gains  made  by  sheep  pastured  on  sample  plats,  was  studied,  the  experiment 
being  a  continuation  of  work  previously  reported  on  the  value  of  different  mixtures 
for  seeding  poor  clay  land  formerly  under  tillage  (E.  S.  R.,  13,  p.  638).  In  one  case 
the  land  received  no  manure.  In  another  no  manure  was  added,  but  the  sheep  were 
fed  0.89  lb.  per  head  daily  of  linseed  cake.  Two  other  plats  were  manured  respec- 
tively with  10  cwt.  of  basic  slag  an<l  10  tons  of  manure  per  acre.  The  average  gain 
per  sheep  per  week  on  each  of  these  2  plats  was  2.3  lbs.  and  on  the  remaining  2  plats 
2.4  lbs. 
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The  yit'M  and  diameter  of  tile  Iiay  (III  tlie  jjlats  were  also  studied.  Aecording  to 
the  author  "the  yield  of  hay  has  been  considerably  influenced  by  the  seeding,  but 
neither  the  yield  of  hay  nor  the  growth  of  the  sheep  has  l)een  affected  by  the 
manures." 

Sheep-shearing- test  at  Halle  in  1901,  C.  Lehmanx  {Ar!>.  Deal.  Laudu:  GeselL, 
1902,  No.  75,  pp.  99,  figs.  72). — Detailed  results  are  given  of  a  sheep-shearing  test. 
The  average  live  weight  of  the  72  animals  included  was  57.2  kg.  and  that  of  the 
unwashed  fleece  5.06  kg. 

Maltese  goats,  J.  H.  Grout  {U.  S.  Consular  lipt.^.,  71  {1903),  Xo.  2GS,  pp.  103, 
104). — The  milch  goats  which  furnish  the  greater  part  of  the  milk  supply  of  Malta 
aredescril)cd  and  brief  notes  given  on  the  methods  followed  in  the  local  goat  industry. 

Wheat  compared  with  other  grains  for  pigs,  H.  R.  Smitif  {Xrhmi^lca  Sta.  BuL 
75,}>p.  3S-SG,fig.  1). — Wheat  was  compared  with  other  grains  in  a  test  made  with  8 
lots,  each  containing  4  Tamworths  and  Yorkshires,  the  so-called  bacon  type,  and  2 
I )uroc- Jerseys  and  Berkshires,  the  so-called  block  type.  Lot  1  was  fed  whole  wheat 
dry,  lot  2  whole  wheat  soaked  18  to  24  hours,  lot  3  ground  wheat,  lot  4  ground  wheat 
and  corn,  1:1;  lot  5  ground  wheat  and  rye,  1:1;  lot  6  ground  wheat  and  shorts,  1:1; 
lot  7  ground  corn,  and  lot  8  ground  rye.  The  average  weight  of  the  pigs  at  the 
beginning  of  the  trial  was  about  170  lbs.  The  average  daily  gain  in  the  8  lots  was 
0.08,  0.70,  0.76,  0.74,  0.70,  0.71,  0.71,  and  0.67  lb.,  respectively,  the  feed  eaten  per 
pound  of  gain  being  6.37,  5.75,  5.59,  5.86,  6.21,  6.12,  6.09,  and  6.24  lbs.,  respectively. 
The  pigs  were  sold  at  ?5.525  per  100,  the  profits  ranging  from  |3.60  with  lot  7  to  $7.81 
witli  lot  2,  the  total  profit  for  the  8  lots  t)eing  $44.13.  One  of  the  pigs  of  each  type 
fattened  on  corn  and  1  of  each  type  fattened  on  wheat  were  slaughtered  at  the  station. 

"Little  difference  was  observed  between  carcasses  of  wheat-fed  and  carcasses  of 
corn-fed  hogs  except  that  perhaps  a  little  more  lean  meat  was  noticeable  on  the 
wheat  hogs. 

"The  larger  proportion  of  lean  meat  on  the  bacon  hogs  was  very  apparent." 

The  author's  conclusions  follow: 

"Wheat  can  be  profitably  substituted  for  corn  in  feeding  pigs  so  long  as  the  price 
of  wheat  is  not  more  than  9  per  cent  higher  than  corn.  In  feeding  wheat  to  hogs  it 
should  first  be  soaked  or  ground.  Of  the  two,  soaking  is  mon^  economical  unless 
the  grinding  can  be  done  for  about  2  cts.  per  hundred  pounds." 

Corn  r.  wheat  for  pigs  on  alfalfa  pasture,  E.  A.  Burnett  and  II.  E..  Smith 
{Nebraska  Sta.  Bui.  75,  pp.  37,  38). — The  18  cross-bred  Tamworth  and  Duroc  pigs, 
which  had  followed  steers  in  a  test  noted  above,  were  divided  into  3  equal  lots, 
lot  1  being  fed  corn,  lot  2  corn  with  5  per  cent  of  dried  blood  added,  and  lot  3 
wheat.  In  addition  all  the  pigs  were  pastured  on  alfalfa  and  turned  on  rape  once  a 
week.  At  the  beginning  of  the  trial,  which  covered  6  weeks,  the  average  weight  of 
the  pigs  in  the  3  lots  was  146,  145,  and  147  lbs.,  respectively,  the  average  daily  gain 
being  1.22,  1.3,  and  1.3  lbs.,  respectively.  The  feed  consumed  per  pound  of  gani  was 
4,  3.76,  and  3.76  lbs.,  while  the  cost  of  the  feed  per  pound  of  gain  was  4,  4.04,  and 
4.13  cts.,  respectively.  Not  counting  pasturage  and  labor  the  greatest  profit,  $3.88, 
was  obtained  with  lot  2,  and  the  smallest,  $3.77,  with  lot  1.  According  to  the  author, 
"The  addition  of  5  per  cent  dried  blood  to  corn  makes  a  ration  containing  the  same 
amount  of  digestible  protein  and  the  same  nutritive  ratio  as  the  ration  of  wheat.  It 
is  significant  that  the  gains  on  these  2  lots  were  the  same." 

Egg-laying  competition  conducted  at  the  Hawkesbury  Agricultural  Col- 
lege, D.  ,S.  Tiio.MPSON  {A(jr.  Gaz.  Neir  South  Wale.%  13  {1902),  No.  2,  pp.  1139-1145). — 
Detailed  statements  are  given  of  the  number  of  eggs  laid  by  different  breeds  and 
Hocks. 

Statistics  of  farm  animals  {Tu-elfth  Census  of  the  United  Slates,  Cen.^ns  Bpls.,  rol.  . 
.5  {Agriculture,  pt.  1 ),  pp.  CXLIII-CLXV,  CLA'A'A'rZ-CCA'A'A//).— Statistics,  rep- 
resenting conditions  on  June  1,  1900,  are  given  of  the  different  farm  animals  kept  in 
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the  United  States,  their  vahie,  distribution,  and  related  topics.  In  addition,  under 
each  class,  such  subjects  are  discussed  as  the  growth  of  the  industry,  markets  and 
marketing,  and  in  some  cases  feeds  and  feeding  are  also  briefly  spoken  of. 

Domestic  animals. — The  total  number  of  farm  animals  on  farms  and  ranges  was 
215,822,238,  the  total  value  being  12,981,722,945,  of  which  sum  the  neat  cattle  con- 
stituted 49.5  per  cent;  horses,  30.1  per  cent;  mules,  6.6  per  cent;  asses  and  burros, 
0.2  per  cent;  sheep,  5.7  per  cent;  swine,  7.8  per  cent;  and  goats,  0.1  per  cent.  Of 
the  value  of  neat  cattle,  over  one-half  is  represented  by  the  two  classes  of  cows, 
those  "kept  for  milk"  and  those  kei)t  for  breeding  and  designated  as  "not  kept  for 
milk." 

Neat  cattle. — The  total  number  of  neat  cattle  was  69,438,758,  of  which  97.7  per  cent 
were  on  farms  and  ranges  and  2.3  per  cent  in  barns  and  inclosures  elsewhere.  The 
estimated  total  value  of  neat  cattle  was  $1,517,602,351.  "Of  the  53,843,513  neat  cattle 
1  year  old  and  over  28.7  percent  were  steers,  of  which  the  great  majority  were  raised 
for  beef,  only  a  few  being  work  oxen. 

Horses. — ^According  to  the  estimates  there  were  in  the  I'nited  States  18,390,441 
work  horses  and  2,826,447  too  young  for  work,  making  a  grand  total  of  21,216,888 
horses,  of  which  86.2  per  cent  were  on  farms  and  ranges  and  13.8  per  cent  in  barns 
and  inclosures  elsewhere.     The  total  value  of  all  the  horses  was  11,050,969,093. 

Asses  and  burros. — On  farms  95,603  asses  and  burros  were  kept  and  15,847  elsewhere, 
the  total  value  of  all  being  $6,789,938. 

Mules. — The  total  number  of  work  mules  2  years  old  and  over  was  2,925,923,  and 
the  number  of  growing  mules  under  2  years  was  519,106,  making  a  grand  total  of 
3,445,029  mules,  of  which  95  per  cent  were  on  farms  and  ranges. 

Sheep  andivool. — According  to  the  reports  received  there  were  61,837,112  sheep,  of 
which  21,719,939  were  lambs  under  1  year,  32,058,920  ewes  1  year  and  over,  and 
8,058,253  rams  and  wethers  1  year  and  over.  All  but  0  4  per  cent  of  this  number 
were  on  farms  and  ranges.  The  total  valueof  all  thesheepon  farms  wasS170,337,002, 
the  lambs  having  an  average  value  of  $1.94,  the  ewes  of  $3.18,  and  the  rams  and 
wethers  of  $3.36,  the  general  average  for  sheep  of  all  ages  l)eing  $2.76.  The  total 
number  of  fleeces  shorn  on  farms  ami  ranges  was  44,092,948,  having  a  total  weight 
of  276,991,812  ll)s.  In  addition  it  was  estimated  that  the  amount  of  wool  from  slaugh- 
tered sheep,  i.  e.,  pulled  woo!  was  33,000,000  lbs.,  making  the  total  amount  of  wool 
309,991,812  lbs. 

Goats  and  mohair. — The  total  number  ot  goats  reported  was  1,949,605,  all  l)ut  4  i)er 
cent  being  on  farms  and  ranges.  The  total  value  of  the  goats  on  farms  and  ranges 
was  $3,266,080.  The  total  weight  of  the  mohair  fleeces  produced  m  1899  (the  last 
figures  given)  was  961,328  lbs  ,  the  value  being  $267,864. 

Swine. — The  total  number  of  swine  reported  was  64,694,222,  of  which  62,876,108, 
or  97.2  per  cent,  were  on  farms  and  ranges,  and  1,818,114,  or  2.8  per  cent,  were  in 
barns  and  inclosures  elsewhere,  the  total  value  of  all  the  swine  in  the  country  being 
$238,736,548,  which  is  equivalent  to  an  average  value  of  $3.69  each. 

Income  from  .sales  of  lire  stock. — Estimates  are  given  of  the  numl)er  of  farm  animals 
sold  for  slaughter  and  other  purposes,  the  aggregate  value,  including  horses  and  mules, 
being  estimated  at  approximately  $1,000,000,000. 

Povllri/  and  eggs. — The  total  number  of  chickens,  including  guinea  fowls,  on  farms 
and  ranges  was  233,598,085;  the  total  number  of  turkeys,  6,599,367;  geese,  5,676,863; 
and  ducks,  4,807,358.  According  to  the  returns  received  poultry  was  kept  on  88.8 
per  cent  of  the  farms  in  the  United  States.  The  total  value  of  the  poultry  raised  on 
farms  and  ranges  in  1899  was  $136,891,877.  "The  production  of  eggs  in  1899  was 
1,293,819, 186  dozens,  an  average  of  5.5  dozens  per  chicken.  No  consideration  was 
given  to  turkeys,  geese,  or  ducks  in  calculating  this  average,  as  eggs  from  those  fowls 
are  used  mainly  for  breeding  purposes."  The  total  valueof  the  eggs  was  $144,286, 158, 
or  an  average  value  of  11.2  cts.  per  dozen. 
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Feeding-  experiments  with  milch  cows,  1900-1901,  F.  Friis  {53.  Ber.  Kgl. 
Yd.  Landho}u>jskol('s  LaJi.  Landokon.  Furtiijg  \_Cupenhageii],  190J,  pp.  30). — This  is  a 
l)reliiiiinary  report  on  the  results  of  the  cooperative  feeding  experiments  with  niil(;li 
cows  conducted  by  the  Copenhagen  experiment  station  during  the  year  1900-1901. 
The  plan  of  the  experiments  was  similar  to  that  of  earlier  work  (E.  >S.  R.,  II,  p. 
780).  The  subject  studied  was  the  value  of  I'oots  in  comparison  with  grain.  Four 
lots  of  10  to  12  cows  each  were  formed  on  6  different  dairy  farms,  and  these  were  fed 
similar  rations  during  a  preparatory  feeding  period  of  40  to  50  days.  During  the 
experimental  period  proper  lot  A  received  7  lbs.  grain  (barley,  rye,  or  oats,  mixed) 
and  1.T  lbs.  cotton-seed  meal;  lot  B,  4  lbs.  grain  and  A\  lbs.  cotton-seed  meal;  lot  C, 
4  lbs.  grain  and  I2-  lbs.  cotton-seed  meal;  and  lot  D,  1  lb.  grain  and  4^  lbs.  cotton- 
seed meal.  In  addition  lots  A  and  B  were  fed  4^  lbs.  dry  matter  in  mangel-wurzels 
and  lots  C  and  D  Ih  lbs.,  all  4  lots  receiving  65  lbs.  hay  and  10  lbs.  straw.  The 
nutritive  ratios  of  the  rations  fed  to  lots  A  and  C  were  between  1:8  and  1:9,  and  those 
of  the  rations  fed  to  lots  B  and  D  between  1:5  and  1 :5.5. 

The  average  daily  yield  of  milk  per  head  for  the  different  lots  was  as  follows:  Lot 
A,  22.4  lbs.;  lot  B,  23.7  lbs.;  lot  C,  22.5  lbs.;  and  lot  D,  24.2  lbs.  The  average  per- 
centage of  fat  in  the  milk  produced  by  the  different  lots  during  the  experimental 
period  proper  was  as  follows:  Lot  A,  3.11;  lot  B,  3.16;  lot  C,  3.11;  and  lot  D,  3.10 
per  cent.  The  fat  content  of  the  milk  was  not  therefore  appreciably  influenced  by 
the  character  of  the  rations  fed. 

The  results  show  that  3  lbs.  of  grain  and  3  lbs.  of  dry  matter  in  roots  had  very 
nearly  the  same  feeding  value  undei-  the  conditions  of  the  experiments.  Lots  B  and 
D  were  fed  richer  rations  than  lots  A  and  C.  In  either  case,  however,  grain  and 
dry  matter  in  roots  were  found  to  possess  a  similar  feeding  value  whether  the  nutri- 
tive ratio  was  1:5  or  1:9. 

In  the  comparison  of  oil  meals  and  grain  feed  the  results  of  a  series  of  experiments 
with  milch  cows  conducted  during  1891-92  (E.  S.  R.,  4,  p.  601)  showed  that  oil-cake 
meal  (rape  seed,  palm  nut,  and  sunflower-seed  meal  mixed  in  equal  parts)  possessed 
an  appreciably  higher  feeding  value  than  similar  amounts  of  mixed  grains.  By 
methods  of  calculations  it  was  found  that  the  feeding  value  of  1  lb.  of  grain  was 
e(|uivalent  in  feeding  value  to  ;i  lb.  of  oil  meals.  In  the  same  way  the  experiments 
of  1900-1901  furnished  data  showing  that  |  lb.  of  cotton-seed  meal  was  equivalent 
to  1  lb.  of  grain.  This  ratio  appeared  to  hold  good  whether  a  heavy  or  a  light  root 
feeding  was  practiced.  Lots  B  and  D  therefore  received  |  lb.  more  cotton-seed  meal 
than  the  equivalent  of  3  lbs.  of  grain;  hence  the  increased  production  of  these  lots. 

The  position  of  the  experiment  station  on  certain  mooted  questions  in  animal 
nutrition,  particularly  as  to  the  value  and  applicability  of  the  results  of  the  coopera- 
tive Danish  cow-feedingexperiments  to  everyday  conditions  on  the  farm  is  explained 
and  the  practical  value  of  the  experiments  maintained.  The  value  of  calculations  of 
food  eijuivalents,  the  use  of  data  obtained  by  averaging  the  results  for  different  farms, 
chemical  analysis  of  feeding  stuffs,  and  nutritive  ratios  are  among  the  subjects  dis- 
cussed. It  is  argued  that  the  feeding  value  of  a  fodder  can  not  be  establislied  by 
means  of  chemical  analysis  with  even  approximate  certainty.  In  practice,  moreover, 
it  is  not  possible  to  have  chemical  analyses  made  of  the  feeding  stuffs  employed,  and 
the  farmer  must  content  himself  by  using  figures  for  the  average  composition  of  feed- 
ing stuffs.  Chemical  analyses  and  nutritive  ratios  are  looked  upon  as  useful  aids  in 
contiolling  the  composition  of  the  feed  rations  rather  than  as  means  of  determining 
their  value.  The  relative  valuation  of  food  materials  must  be  made  by  the  farm  ani- 
mals themselves,  and  this  finds  expression  in  the  figures  of  food  equivalents,  as  sug- 
gested liy  Fjord.     For  ('(mditions  similar  to  those  under  which  the  exijeriments  were 
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conducted  the  figures  obtained  for  the  "  replacement  vakie  "  (the  equivalent  figures) 
of  the  feed  stuffs  experimented  with  are  therefore  believed  to  give  important  infor- 
mation and  to  be  of  greater  value  to  the  farmer  than  calculations  from  an  assumed 
average  c-omposition  of  feeding  stuffs  and  assumed  nutritive  ratios.  The  equivalent 
figures  for  the  following  feeds  have  been  determined  in  the  feeding  experiments 
with  milch  cows  conducted  by  the  station:  One  pound  mixed  grain  (barley,  oats,  or 
rye)  =  l  lb.  Indian  corn  =  l  lb.  wheat  bran  =  l  lb.  molasses  feeil  =  1  lb.  dry  matter 
in  roots  =  I  lb.  cotton-seed  meal.  These  figures  are  averages  only.  Corn,  bran,  and 
dry  matter  in  roots  may  often  be  found  to  be  somewhat  more  valuable  than  the 
small  grains,  pound  for  pound,  so  that  their  replacement  value  may  lie  between  0.95 
and  1,  and  that  of  molasses  feed  may  vary  l)etween  1  and  1.05. — f.  w.  woll. 

Feeding:  experim.ents  with  gluten  feed,  N.  Ritland  {Norsk  Landmandshlad,  21 
{190J),  No.  41,  pp-  4SS-490). — An  experiment  with  8  cows  is  reported,  the  result  of 
■which  indicated  that  1  lb.  of  gluten  feed  has  a  somewhat  higher  feeding  value  than 
J  11).  rye  bran  and  I  lb.  cotton-seed  meal. — f.  w.  woll. 

Feeding  experiments  with  corn-molasses  feed  for  milch  cow^s  ( Ber.  Norges 
LitiuVn-.  Iltn^kolof  Mrks.,  1901-:?, pp.  190-19,.'). 

The  Hegelund  method  of  milking-,  C.  W.  Aarhus  {Den  Jlegelundske  Malkeme- 
tode.  Denmark,  190'^,  jjj).  49,  ill.). — This  is  a  popular  treatise  on  the  subject  of  milk- 
ing, particularly  on  the  Hegelund  method  (E.  S.  R.,  14,  p.  286).  The  various 
maniimlations  are  illustrated.  The  gain  in  production  obtained  by  the  use  of  this 
method  is  shown  by  a  number  of  cases.  The  author  states  that  by  the  adoption  of 
the  Hegelund  method  the  product  of  the  dairy  may  on  the  average  be  increased  12 
per  cent,  partly  through  the  production  of  more  and  richer  milk,  and  partly  through 
the  resulting  improvement  in  the  dairy  qualities  of  the  cows.  The  effect  of  a  care- 
ful and  exhaustive  system  of  milking  on  the  dairy  herd  and  in  preventing  diseases 
of  the  udder  is  discussed  at  some  length. — f.  w.  woll. 

Milking  according  to  Dr.  Hegelund's  method,  L.  Steen  {Christiania,  1902,  pp. 
IS;  y'/V/.s.s/.r.  lYoc.s/.v'  Ldiidbr.,  190.?,  No.  9,  .^iip.). — A  popular  discussion  published  by 
the  Royal  Society  for  Norway's  Weal. — f.  \v.  woll. 

On  milking,  with  special  reference  to  clean  milking,  K.  W.  Aaderman 
{Landtmannen,  IS  [1902),  No.  42,  pp.  668-676). 

Dairy  herd  record  and  creamery  notes,  R.  W.  Clark  {Alabama  College  Sta. 
Bui.  121,  pp.  183-203). — A  summary  is  given  of  the  record  (jf  the  station  lierd  of 
about  8  cows  foi;  2  years.  The  average  annual  production  per  cow  was  3,954.6  lbs. 
of  milk  and  226  lbs.  of  butter.  The  cost  of  keeping  was  $24.07,  and  the  average  cost 
of  producing  milk  5.5  cts.  per  gallon,  and  butter  11  cts.  per  pound.  Data  are  given 
on  the  cost  of  raising  6  heifer  calves.  The  average  cost  the  first  year  was  $11.77,  and 
the  average  cost  to  the  time  of  calving  was  $19.47.  Methods  suggested  for  the 
removal  of  the  odor  and  taste  of  bitterweed  and  wild  onion  from  milk  and  cream 
were  tested.  The  compound  in  bitterweed  responsible  for  the  bad  flavor  was  thought 
to  be  held  largely  or  entirely  by  the  milk  serum  and  that  in  wild  onion  by  the  fat. 
The  bitterweed  taste  was  entirely  removed  from  cream  by  washing.  This  was  done 
by  mixing  the  cream  with  2  or  more  parts  of  water,  at  temjieratures  of  70°  F. 
or  above,  and  running  the  mixture  through  the  separator.  The  other  methods  tested, 
such  as  feeding  cows  cooking  soda  and  the  addition  of  saltpeter  to  the  cream,  were 
unsatisfactory.  In  comparative  tests  of  different  systems  of  creaming  the  separator 
left  on  an  average  0.0.3  per  cent  of  fat  in  the  skim  milk,  deep  setting  1.3,  and  shallow 
pans  0.6  i)er  cent,  the  temperatures  being  from  81  to  85°  F. 

In  an  experiment  lasting  4  weeks  3  cows  were  fed  a  ration  consisting  of  9  lbs.  of 
cotton  seed,  3  lbs.  of  bran,  and  10  lbs.  of  sorghum  hay,  and  3  were  fed  a  ration  con- 
sisting of  5i  lbs.  of  cotton-seed  meal,  3  lbs.  of  bran,  and  10  lbs.  of  cotton-seed  hulls. 
There  was  practically  no  difference  in  the  melting  point  and  content  of  volatile  fatty 
acids  of  the  butter  made  from  the  2  rations.     During  2  months  9  cows  on  pasture 
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wei'e  fed  different  ('oinl)inatioiis  of  cotton  .seed,  cotton-seed  meal,  and  bran.  Feeding 
cotton  seed  and  cotton-seetl  meal,  as  (compared  with  bran  alone,  ajiparently  increased 
the  melting  point  of  the  butter  1  to  3°  C.  The  content  of  volatile  fatty  acids  was 
not  materially  affected  by  the  different  rations.  Tests  were  made  of  potassium 
bichromate,  mercuric^  chlorid,  and  formalin  for  preserving  composite  milk  samples. 
The  author  considers  that  the  best  results  were  obtained  with  formalin,  h  teaspoon- 
ful  being  added  to  1  pint  of  milk.  Cream  containing  0.25  per  cent  of  acid  and 
churned  at  a  temperature  of  63°  F.  gave  a  more  exhaustive  churning  than  cream 
containing  0.37  per  cent  of  acid  and  churned  at  a  temperature  of  70°.  Cream  con- 
taining over  50  per  cent  of  fat  or  less  than  25  per  cent  did  not  churn  well.  The  best 
results  were  obtained  with  cream  containing  33  per  cent  of  fat.  In  churning  experi- 
ments with  whole  milk  a  12-gal.  barrel  churn  was  compared  with  a  3-gal.  dash  churn. 
The  results  of  5  trials  showed  little  difference  in  the  2  methods. 

The  dairy  herd,  G.  H.  True  {Arizoiin  >S'^^  Rpt.  I'JO.i,  pp.  256-25S).—J^  monthly 
record  is  given  for  (>  cows  for  1  year,  with  notes  on  the  care  and  management  of  the 
herd.  The  yield  of  mill:  ranged  from  3,931.5  lbs.  to  7,319.7  lbs.,  and  the  yield  of  fat 
from  210.42  lbs.  to  377.47  lbs.    The  record  is  compared  with  that  of  the  previous  year. 

Feeding  hay  to  cows  on  pasture,  G.  H.  True  {Arizona  Sta.  Rpt.  1902,  pp.  258, 
259). — The  experiment  included  2  lots  of  3  cows  each  and  lasted  from  September  16 
to  January  6.  From  November  12  to  January  6  one  lot  was  fed  2,125  lbs.  of  mixed 
barley  and  alfalfa  hay.  The  yiel<l  of  butter  fat  from  the  cows  pastured  during  the 
whole  experiment  was  16.5  lbs.  less  during  the  last  2  months  than  during  the  first  2 
months  of  the  experiment,  while  the  cows  fed  hay  showed  a  decrease  of  only  11.06 
lbs.  The  difference  in  yield  was  not  sufiicient  to  pay  for  the  hay  fed.  "  The  results 
of  this  trial  should  not  be  taken  for  more  than  they  are  worth,  and  on  the  strength 
of  it  the  writer  would  not  argue  against  the  feeding  of  hay  to  cows  on  i^asture  during 
the  colder  months." 

Report  of  the  Milk  Control  Station  in  Christiania,  Norway,  1901,  H. 
Olsen  {Aarsher.  Offent.  ForanstaJt.  Landbr.  Frcnnne,  1901,  pp.  S11-31S). — During  the 
year  44,817  samples  of  dairy  products  were  tested.  The  average  fat  content  of  the 
40,049  samples  of  milk  w'as  3.46  per  cent.  The  average  fat  content  of  the  4,409  sam- 
ples of  cream  was  17.67  per  cent. — f.  w.  woll. 

Report  of  the  Milk  Control  Station,  Trondhjem,  Norway,  1901,  T.  Solberg 
[Anr.^her.  <')ffi'nt.  ForanstaJt.  Lmi>Jhr.  Frcinriic,  1901,  ptp.  316-319). — During  the  year 
53,436  samples  were  examined.  The  average  fat  content  of  53,283  samples  of  milk 
was  3.52  per  cent.  Attention  is  called  to  the  usual  rise  in  the  fat  content  of  the  milk 
when  the  cows  are  let  out  in  the  spring,  from  3.36  per  cent  in  May  to  3.54  per  cent  in 
June. — F.  w.  WOLL. 

Report  of  the  Milk  Control  Station,  Bergen,  Norway,  1901,  K.  Seielst.^d 
{Aarshev.  Offent.  FonuiMalt.  Landbr.  Fremme,  1901,  pp.  319-323). — Similar  data  are 
given  as  indicated  under  the  reports  of  the  similar  stations  in  Christiania  and 
Trondhjem. — f.  w.  woll. 

The  cause  of  ropy  and  slimy  milk,  J.  Tillmans,  J.  Koxk;,  and  A.  Spiecker- 
MANN  {Zt..^chr.  Untersuch.  Nahr.  u.  Genmsmtl.,  5  {1902),  Nos.  19,  pp.  897-913;  :.'0,  pp. 
945-961). — The  literature  of  this  subject  is  reviewed  and  several  investigations  are 
reported.  The  behavior  of  several  species  of  bacteria  in  sterilized  and  unsterilized 
milk  was  studied.  The  results  showed  marked  differences  in  the  earliness  with 
which  ropiness  appeared  and  in  its  duration  and  intensity  in  sterilized  milk  inocu- 
lated with  different  species.  The  disappearance  of  ropiness  in  some  cases  was  coinci- 
dent with  the  ajipearance  of  a  gassy  fermentation.  In  unsterilized  milk,  with  which 
similar  results  were  obtained,  the  bacteria  causing  ropiness  restrained  the  develop- 
ment of  the  lactic-acid  ))acteria.  A  study  was  made  of  the  chemical  changes  taking 
place  in  milk  inoculated  with  such  bacteria.  The  solids  were  diminished  largely 
through  the  decomposition  of  the  sugar.  The  acidity  was  increased.  The  fat  in 
some  cases  was  acted  upon  and  the  casein  was  peptonized  to  some  extent.     Definite 
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conclusions  were  not  reached  in  investigations  concerning  the  formation  and  chemical 
nature  of  the  viscous  material. 

Contribution  to  tlie  study  of  the  cause  of  slimy  and  ropy  milk,  T.  Gruber 
{Rev.  Ghi.  Lait,  2  {1902),  No.  5,  pp.  97-100). — The  author  notes  that  16  micro-organ- 
isms— 10  bacilli  and  6  micrococci — causing  viscous  and  ropy  milk  have  been  isolated. 
The  biological  characteristics  of  a  micrococcus  isolated  by  the  author  from  milk  and 
designated  (Joccia^  larfis  viscoci  are  reported.  The  organism  when  inoculated  into 
milk  rapidly  produced  ropiness  and  coagulated  and  i)eptonized  the  casein. 

Milk  powder,  M.  Ekenberg  (A'.  Landf.  Akud.  Hand!.  Tidskr.,  41  {1902),  No.  1, 
pp.  88-92). — By  evaporation  of  whole  or  skim  milk  in  vacuo  at  a  low  temperature 
(below  the  point  of  coagulation  of  albumin),  the  author  succeeded  in  preparing  a 
fine  white  powder  which  will  dissolve  to  a  milk-like  solution  with  water  of  a  tem- 
perature of  60  to  70°  C.  The  powder  has  the  flavor  of  milk,  and  its  solution  in  water 
resembles  milk  perfectlj^  in  appearance,  flavor,  and  taste,  and  in  the  fact  that  the 
casein  in  this  solution  is  precipitated  by  rennet.  The  keeping  qualities  of  the  milk 
powder  are  stated  to  be  good.  It  does  not  mold,  ferment,  tun;  acid  or  rancid,  and 
is  not  hygroscopic.  According  to  the  figures  given  the  expense  of  the  manufacture 
of  the  powder  is  slightly  over  one-third  of  a  cent  per  liter  of  milk.  One  kilogram  of 
the  powder  will  make  about  10  liters  of  milk  of  the  original  concentration.  The 
apparatus  for  the  manufacture  of  the  powder  is  simple,  so  that  it  can  easily  be 
attended  to  by  the  ordinary  help  in  creameries.  It  can  also  be  used  for  the  evapora- 
tion of  whey.  Important  results  are  anticipated  from  the  utilization  of  skim  milk 
for  the  manufacture  of  this  powder,  which  can  be  used  as  a  human  food,  in  bread 
making,  for  puddings,  and  numerous  other  household  purposes.  Considerable 
advantage  is  claimed  for  the  powder  over  protein  foods  manufactured  from  milk,  like 
protene,  })roton,  etc.,  both  on  account  of  lower  cost  of  manufacture,  and  because  the 
albuminoids  of  the  milk  are  present  in  the  powder  in  the  right  physiological  condi- 
tion for  use  as  a  food  material. — f.  w.  woll. 

The  refractometer  testing  of  butter  and  a  new  form  of  thermom.eter  for  the 
butter  refractometer,  E.  Raier  {Ztf<chr.  Untersuch.  Nahr.  u.  Gennssmtl.,  5  {1902), 
No.  23,  pp.  114-5-1150,  Jig.  1). — Determinations  of  the  refractometer  number  of  10,487 
samples  of  butter  during  a  period  of  6  years  are  summarized.  Of  the  samples  of 
butter  examined  from  November  to  May,  2  per  cent  showed  a  refractometer  number 
at  35°  C.  of  43,  26  per  cent  44,  57  per  cent  45,  11  per  cent  46,  and  4  per  cent  47;  and 
of  the  samples  examined  from  June  to  October,  6  per  cent  showed  a  refractometer 
number  of  45,  27  per  cent  46,  43  per  cent  47,  and  23  per  cent  48.  The  variation  was 
less  in  the  winter  butter.  Instead  of  an  average  number  of  47  at  35°  C,  the  author 
believes  that  standards  of  45.7  for  butter  from  November  to  May,  and  47.7  for  Ijutter 
from  June  to  October  would  be  better. 

Denmark's  butter  exports,  1901-2,  B.  Boggild  {Ttd.'^skr.  Landokon.,  21 
{1902),  No.  12,  pp.  593-G02).— The  total  imports  of  butter  during  the  year  ended 
Octol)er  30,  1902,  were  49,217,101  Danish  pounds  (1.1  lbs  avoirdupois),  and  the 
exports  175,510,907  lbs.,  leaving  a  net  exportation  of  126,300,000  lbs  ,  an  increase 
over  that  of  the  preceding  year  of  about  7,400,000  lbs.  01  the  exports  168,300,000 
lbs.  were  sent  to  Great  Britain,  or  over  10.000,000  lbs.  more  than  during  the  year 
1900-1901.  The  average  quotation  for  high-grade  butter  for  the  year  was  95.1  ore  per 
pound  (equivalent  to  23.4  cts.  per  pound  avoirdupoi.^). — f.  \v.  woll. 

Swedish  butter  exhibits  {Landtmannni,  L!  (190.'],  No.  ,50,  pp.  798-803). 

Danish  cooperative  creameries  during  the  past  twenty  years,  B.  Boggilp 
{Tidsskr.  Landokon.,  21  {1902),  No.  4,  pp.  249-291).— A  sketch  of  the  development 
and  present  condition  of  the  Danish  cooperative  creameries.  —  f.  w.  woll. 

Trials  with  different  systems  of  illumination  for  creameries,  P  V.  F.  Peter- 
sex  and  K.  S.  Kristensex  {54.  Ber.  Kgl.  Vet.  Lnndliohoj.'iko/cK  Lab.  Londokon.  Fursoij 
ICopeiihagen],  1902,  pp.  94). — In  a  comparative  study  of  electric  and  acetylene  light 
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for  use  in  creameries,  the  authors  lind  that  considering  first  cost  anv^  ^ne  cost  of  main- 
tenance there  is  l^ut  little  difference  in  expense  between  the  2  systems.  The  cost 
of  either  of  the  systems  of  illumination  will  l)e  found  considerably  higher  than  kero- 
sene lamps,  but  more  and  better  light  is  obtained.  Discussing  the  objections  raised 
against  acetylene  light,  it  is  stated  that  the  danger  of  explosion  with  a  well-l)uilt 
apparatus  which  is  not  handled  recklessly  is  small,  and  that  the  odor  of  acetylene 
gas  does  not  come  into  consideration  when  the  generator  is  properly  constructed  and 
the  piping  well  done.  Acetylene  light  had  been  used  in  Hedelykke  creamery  (Den- 
mark) for  a  year  and  a  half  at  the  writing  of  this  report,  during  which  time  no  criti- 
cism of  the  butter  had  been  made  on  the  part  of  the  commission  men  or  judges, 
which  were  traceable  to  the  system  of  illumination  used. — f.  w.  woll. 

Some  of  the  compounds  present  in  American  Cheddar  cheese,  L.  L.  Vax 
SLYKEand  E.  B.  Hart  {Xeiv  York  State  Sta.  Bui.  219, j)}).  i'OJ-i'/fi).— Introductory  notes 
are  given  on  the  different  compounds  formed  in  cheese  during  the  jirocess  -jf  ripening, 
and  experimental  work  covering  a  number  of  years  is  reported.  Paranuclein  or  pseu- 
donuclein  was  found  in  all  the  cheeses  examined.  Preparations  were  obtained  )jy 
extraction  with  water  and  precipitation  with  0.2  per  cent  hydrochloric  acid. 
Methods  of  purification  further  employed  were  not  satisfactory  in  removing  all  the 
impurities.  Elementary  analyses  are  also  given  of  preparations  of  lysatin,  histidin, 
lysin,  and  putrescin  (tetramethylenediamin),  and  the  methods  employed  in  the 
separation  of  these  compounds  are  described.  In  cheese  4J  months  old  the  authors 
found  3  basic  products,  lysatin,  histidin,  and  lysin,  and  in  cheese  15  months  old 
putrescin  and  lysin  were  found.  A  high  content  of  ammonia  is  noted  as  a  marked 
characteristic  of  cheese  ripened  at  temperatures  above  16  to  18°  C,  and  a  tisual 
accompaniment  of  a  pungent  flavor.  The  presence  of  free  hydrogen  in  gassy  cheese 
is  considered  easily  capable  of  favoring  the  early  formation  of  the  reduction  })roducts 
putrescin,  cadaverin,  and  ammonia. 

"There  appears  to  be  good  evidence  that  there  is  regularly  in  the  cheese-ripening 
process,  in  the  case  of  hard  cheeses  like  Emmenthaler  and  American  Cheddar,  a 
conversion  of  primary  into  secondary  amido  compounds,  and  these  chemical  changes 
may  explain,  perhaps,  the  gradual  development  of  flavor  in  normal  cheese;  in  other 
words,  we  may  find  that  the  changing  flavor  of  cheese,  as  it  ages,  is  due,  to  some 
extent,  to  increasing  quantities  of  secondary  amido  compounds.   .   .   . 

Tlie  sul)ject  of  cheese  flavors  is  one  of  complex  difliculties,  but  it  is  safe  to  say  that 
tliese  flavors  are  due  to  the  presence  of  specific  compounds,  and  any  work  that  shows 
in  cheese  the  formation  and  presence  of  compounds  capable  of  imparting  flavors  will 
contribute  to  the  solution  of  a  problem  whose  details  are  now  little  understood." 

Statistics  of  dairy  cows  and  the  dairy  industry  {Twelfth  Census  United  States, 
Census  lipts. ,  vol.  5  ( Agriculture,  pt.l),  pp.  CLXV-CLXXXVI) . — The  early  history  of 
dairying  in  the  United  States  is  brieflj'  reviewed,  and  statistics  are  given  showing  the 
condition  of  the  dairy  industry  on  June  1,  1900.  The  total  number  of  dairy  cows  on 
that  date  was  18,112,707,  valued  at  $537,232,246.  Of  this  number  17,139,674  cows 
were  on  farms  and  ranges,  and  valued  at  $29.68  each.  The  milk  produced  on  farms 
and  ranges  in  1899  was  reported  as  7,266,392,674  gal.,  and  that  not  produced  on 
farms  and  ranges  was  estimated  as  462,190,676  gal.,  making  a  total  production  of 
7,728,583,350  gal.  The  total  production  of  butter  was  1,574,471,673  lbs.,  cheese 
298,344,654  lbs.,  and  condensed  milk  186,921,787  lbs.  The  10  most  important  States 
as  regards  the  number  of  cows  were  in  order  of  rank  New  York,  Iowa,  Illinois,  Wis- 
consin, Pennsylvania,  Texas,  Ohio,  Missouri,  Minnesota,  and  Kansas.  As  regards  the 
number  of  gallons  of  milk  produced  in  1899  the  rank  was  as  follows:  New  York, 
Iowa,  Pennsylvania,  Wisconsin,  Illinois,  Ohio,  Michigan,  IVIinncsota,  Missouri,  and 
Texas.  With  respect  to  the  farm  value  of  dairy  produce  the  order  was:  New  Y'ork, 
Pennsylvania,  Illinois,  Iowa,  Wisconsin,  Ohio,  Michigan,  IMinnesota,  Texas,  and 
Missouri.     With  respect  to  the  number  ( if  fai'ins  which  derived  their  principal  income 
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from  dairy  produce  the  order  was:  New  York,  Pennsylvania,  Wisconsin,  Maine, 
Vermont,  Illinois,  Massachusetts,  Michigan,  Ohio,  and  Arkansas.  "From  every 
point  of  view  New  York  ranked  as  the  leading  dairy  State."  It  is  considered  as 
proved  that  butter  and  cheese  can  be  made  with  profit  in  most  parts  of  North  America. 
"Generally  speaking,  good  butter  can  be  made  wherever  good  beef  can  l>e  raised." 


VETERINARY  SCIENCE  AND  PRACTICE. 

Studies  on  the  phenomenon  of  agglutination,  C.  Nicolle  and  M.  Trexel 
{Ann.  JiihI.  J'aMexr,  16  {190.?),  Xo.  S,  pp.  r>G2-5Si;). — A  critical  review  of  the  exten- 
sive literature  of  this  subject  is  presented.  The  species  of  bacteria  most  studied  with 
regard  to  the  phenomenon  of  agglutination  are  typhoid  and  tubercle  bacilli.  The 
auth(jrs  found  as  a  result  of  their  extensive  experiments  that  the  suscepti])ility  to 
agglutination  and  the  power  of  agglutinating  are  apparently  properties  which  are 
inherent  in  all  free  cells,  especially  bacteria.  Such  differences  in  these  properties, 
however,  are  to  be  observed  that  bacteria  may  for  practical  jjurposes  be  divided  into 
species  which  are  agglutinable  and  agglutinogenic,  and  those  M'hich  are  nonagglutin- 
able  and  nonagglutinogenic.  Both  these  properties  appear  to  e'xist  together  in  about 
the  same  relative  proportions  in  different  si^ecies  of  bacteria.  The  motile  bacteria 
are  much  more  susceptible  to  agglutination  than  nonmotile  forms,  and  it  appears 
probable  that  motility  is  almost  necessary  to  the  existence  of  jironounced  power  of 
agglutination.  Another  important  conclusion  mentioned  by  the  authors  is  that  the 
agglutinating  power  apjiears  to  be  associated  with  the  presence  of  a  meml)rane  upon 
the  bacteria.  The  more  marked  the  membrane  of  a  given  si)ecies  of  bacteria  the 
more  pronounced  is  the  susceptibility  to  agglutination  and  the  power  of  causing 
agglutination. 

The  dissociation  of  the  agglutinating  and  sensibilizing  properties  of 
specific  sera,  A.  DrBois  {Ann.  Inst.  Puxteur,  16  {1902),  No.  9,  pp.  690-693). — The 
author  conducted  experiments  with  the  blood  of  the  common  fowl.  The  blood  when 
defibrinated  and  subjected  to  a  temperature  of  115°  C.  forms  a  mass  which  can  not  be 
injected.  If,  however,  the  red  corpuscles  are  j^reviously  washed  with  normal  salt 
solution  for  the  purpose  of  removing  other  elements  of  the  serum,  the  emulsion  may 
then  be  heated  in  steam  to  a  temperature  of  115°  for  a  quarter  of  an  hour,  with  the 
result  that  a  somewhat  cloudy  liquid  is  obtained,  but  one  which  can  be  used  in 
making  injections.  During  the  author's  experiments  it  was  found  that  the  serum  of 
rabbits  treated  with  red  corpuscles  from  fowls  after  heating  to  a  temperature  of  115°  C. 
did  not  contain  the  sensibilizing  substance,  but  that  the  agglutinins  were  present  in 
considerable  number.  It  is  believed,  therefore,  that  these  substances  are  distinct 
and  that  one  may  exist  without  tlie  presence  of  the  other. 

The  effect  of  absorption  upon  the  action  of  alexin,  M.  Wilde  {Arch.  Hiig., 
44  {190..'),  Xi>.  l,2>p.  1-74)- — This  jtaper  contains  an  account  of  experiments  insti- 
tuted for  tlie  i)urpose  of  determining  the  extent  to  which  alexins  are  al)sorbed  by 
various  sul)stances,  and  the  effect  of  this  absorption  upon  the  bactericide  action  of 
serum.  The  literature  of  the  subject  is  carefully  reviewed  in  connection  with  a 
bibliography.  The  experiments  conducted  by  the  author  included  a  test  of  the 
extent  of  absorption  of  alexin  by  dead  bacteria,  living  bacteria,  organic  cells,  and 
insoluble  proteids.  The  serum  for  use  in  these  experiments  came  from  various 
species  of  animals,  including  cattle,  dogs,  and  rabbits.  The  bacterial  organisms 
which  were  employed  were  chiefly  cholera  vibrio  and  anthrax  bacilli.  During 
these  experiments  it  was  found  that  various  substances,  esjiecially  living  and  dead 
bacteria,  yeast  cells,  red  blood  corpuscles,  disintegrated  tissue  cells,  and  insolul)le 
proteids,  particularly  aleuronat,  may  entirely  destroy  the  bactericide  and  hemolytic 
action  of  alexin  from  the  serum  of  cattle,  dogs,  and  rabbits.     The  disappearance  of 
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the  active  properties  of  these  sera  occurs  as  a  consequence  of  the  coiiilnnation  of  the 
alexin  with  the  other  bodies  mentioned  and  is  in  the  nature  of  a  (•hemicul  rather 
than  a  purely  physical  absorption.  The  absorption  of  the  alexins  does  not  depend 
entirely  upon  the  quantity  of  the  substances  and  the  time  of  exposure,  but  also  upon 
the  temperature  at  which  the  mixtures  are  maintained.  At  a  temperature  of  0°  C. 
no  absorption  of  the  alexin  took  place.  No  regeneration  of  alexin  occurs  after  it  has 
once  become  fixed.  The  absorptive  power  of  the  various  su1>stances  already 
mentioned  is  not  removed  l)y  heating  to  the  l)oiling  temperature.  The  experiments 
of  the  author  give  nosupi)ort  to  the  as.^umption  of  a  plurality  of  alexins  in  the  serum 
of  one  species  of  animal.  The  alexin  may  also  be  fixed  inside  of  the  animal  body  so 
that  guinea  pigs  are  destroyed  by  an  intraperitoneal  injection  of  a  nonfatal  dose  of 
cholera  or  typhoid  bacilli  if  a  certain  (luautity  of  absorlnng  material  is  injected  at 
the  same  time. 

The  role  of  the  membrane  of  bacteria  in  agglutination,  W.  Dkkai.i.e  {Ann. 
Ltd.  Paxteur,  16  {1902),  No.  8,  j>]>.  r><)5-613).—ln  the  author's  experiments  a  large 
number  of  the  more  common  species  of  bacilli  were  employed.  As  a  result  of  the 
experiments  and  observations  made  by  the  author  it  is  conclude<l  that  the  antibodies 
as  well  as  the  agglutinins,  and  to  a  certain  extent  the  sensibilizing  substances  appear 
to  be  products  formed  in  the  organism  as  a  result  of  resorption  of  the  l)acterial  mem- 
branes. The  author  found  that,  other  things  ])eing  ecpial,  the  better  developed  the 
membrane  an  lund  a  given  species  of  bacteria  the  richer  it  was  in  substance  capable 
of  i)roducing  an  organic  reaction  and  the  more  abundant  was  the  production  of  anti- 
bodies. The  bacterial  organism  was  also  more  susceptible  to  these  substances  than 
bacteria  in  which  the  membrane  was  less  well  developed. 

Variations  in  the  effects  and  nature  of  the  secretions  of  a  pathogenic 
organism,  Charrix  and  Guillemonat  {Coinpt.  Rend.  Acad.  Scl.  Paris,  134  {l^>0:j), 
Xo.  ^I,  p]>-  1240-1343) .—Attention  is  called  to  the  fact  that  inoculations  with  the 
soluble  products  of  different  pathogenic  organisms  vary  extremely  in  the  rapidity 
and  intensity  of  their  action.  In  the  case  of  some  organisms  the  effect  is  shown  only 
after  a  period  of  considerable  length,  while  with  Baeillm  jniocyanrm  injurious  effects 
may  be  produced  within  a  few  minutes  or  almost  instantaneously.  A  study  of  the 
secretions  of  this  organism  shows  that  death  may  be  produced  by  inoculation  of  its 
soluble  products  without  any  intervening  period  of  incubation.  The  toxicity  of 
these  products  is  shown  not  to  be  due  to  the  coloring  matter,  since  the  latter  is  even 
less  toxic  than  certain  organic  coloring  matters,  such  as  bilirubin. 

The  differentiation  of  anaerobic  bacilli,  P.  Achalme  {Ann.  Inst.  Pasteur,  16 
{ 1903),  Xo.  9,  pp.  641-663). — A  variety  of  bacterial  organisms  were  studied,  including 
the  l)acillus  of  tetanus,  blackleg,  l)otulism,  as  well  as  B.  enteriiidh  sporogenes.  The 
author  concludes  from  his  studies  that  the  morphology  of  bacteria  can  not  lie  used 
as  a  basis  for  differentiating  the  species.  The  motility  of  bacterial  organisms  is  also 
of  little  diagnostic  value.  A  large  number  of  bacteria  are  motile  at  times,  and  those 
which  are  most  actively  motile  are  sometimes  comparatively  motionless.  The  reac- 
tion of  bacteria  to  stains  is  of  more  value  in  diagnosis.  Similar  statements  are  made 
for  the  aspect  of  colonies  of  bacteria  on  solid  media,  sporulation,  and  especially  for 
the  assimilative  functions  of  bacteria.  The  growth,  absorption  of  material,  and 
excretion  of  bacteria  on  various  nutrient  media  form,  according  to  the  author,  the 
most  important  criteria  for  differentiating  species. 

The  physiology  of  spore  formation  in  bacilli,  and  notes  on  the  growth  of 
certain  anaerobic  bacteria,  T.  Matzuschita  (Arch.  Hijg.,  4-i  {1903),  Xo.  .3-4,  pp- 
367-376,  pis.  :?).— An  elaborate  review  of  the  literature  of  this  subject  is  presented 
and  detailed  notes  are  given  on  the  various  methods  which  have  thus  far  been 
employed  for  producing  anaerobic  conditions  for  the  development  of  bacteria.  The 
author's  experiments  involved  tests  of  all  the  original  methods,  and  the  organisms 
experimented  with  include  the  bacillus  of  malignant  edema,  blackleg,  anthrax,  Bacil- 
lus botulinus,  B.  sporogenes,  B.  subtilis,  and  Clostridium  butijricum. 
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In  these  experiments  it  was  found  that  anaerobic  bacteria  developed  abundantly 
on  slant  agar  preparations  and  on  the  surface  of  plate  cultures  in  the  presence  of 
hydrogen  or  any  space  which  is  free  from  oxygen.  In  the  presence  of  oxygen  anaero- 
bic bacteria  develop  in  mixed  cultures  with  aerobic  bacteria,  but  are  notable  to  develop 
in  the  presence  of  dead  aerobic  bacteria  or  any  liltrate  from  a  bouillon  culture  of 
aerobic  organisms.  The  maximum  quantity  of  oxygen  in  which  the  growth  of  obli- 
gate anaerobic  bacteria  takes  place  is  about  0.0031  per  cent,  and  the  minimum  air 
pressure  suitable  for  the  growth  of  obligate  aerobic  forms  ajipears  to  be  exceedingly 
low.  Bacterial  organisms  multiply  rapidly  in  nutrient  media.  The  media  then 
becomes  impoverished  and  finally  spore  formation  occurs.  Continued  active  growth 
under  favorable  conditions  never  brings  about  the  formation  of  spores.  The  primary 
cause  of  spore  formation  is  lack  of  nutritive  material.  In  addition  to  this  lack  of 
nutritive  matei'ial,  oxygen  plays  an  important  part  in  the  spore  formation  in  bacteria. 
Facultative  and  obligate  anaerobic  bacteria  produce  spores  rapidly  in  the  presence  of 
oxygen.  The  S[)ore  formation  of  anaerobic  bacteria  after  the  admission  of  air  takes 
place  rapidly  under  otherwise  favorable  conditions,  even  when  an  abundani'e  of 
nutritive  material  is  still  present.  Aerobic;  bacteria  never  produce  spores  in  an  atmos- 
phere of  hydrogen  and  under  an  air  pressure  of  less  than  30  mm.  The  formation 
of  spores  takes  place  most  rapidly  in  nutrient  media  which  are  unfavorable  to  the 
growth  of  the  bacteria  in  (juestion.  The  optimum  amount  of  common  salt  for  spore 
formation  in  anaerobic  bacteria  is  about  0.25  to  0.5  per  cent,  and  of  grape  sugar  5  to 
10  per  cent,  while  the  optimum  temperature  varies  from  34  to  38°  C.  During  the 
author's  experiments  it  was  found  that  anaerobic  bacteria  possess  a  much  lower  resist- 
ing power  against  acids  than  against  alkalis.  The  formation  of  spores  takes  j^lace 
more  readily  in  a  dark  room  than  in  diffuse  sunlight. 

Differential  diagnosis  of  various  micro-organisms  belonging  to  the  group  of 
hemorrhagic  septicemia  Avith  the  help  of  specific  serum  reactions,  O.  Vcxjes 
{Centbl.  Bakt.  u.  Par.,  1.  Abt.,  31  {1902),  No.  IS,  Orig.,  pp.  645-650).— The  diseases 
belonging  to  the  general  group  of  hemorrhagic  septicemia  are  classified  by  the  author 
into  4  sections,  viz.,  Schweinepest,  hog  cholera,  swine  plague,  fowl'cholera,  and  rab- 
bet septicemia.  It  is  maintained  by  the  author  that  the  serum  reaction  is  normally 
specific  for  each  of  these  diseases.  It  was  found  that  no  serum  could  be  obtained 
which  was  specific  for  hog  t-holera  and  swine  plague  at  the  same  time. 

Unknown  infection  material,  E.  Joest  {(Anitbl.  Bali.  n.  Par.,  1.  Aht.,  31  {1902), 
Nus.  8,  CJrig.,  pp.  361-384;  9,  pp.  410-422). — The  author  reviews  the  literature  of  the 
subject  in  a  critical  manner,  in  connection  with  an  extensive  bibliography.  Esjiecial 
attention  is  given  to  a  discussion  of  those  diseases  of  which  tlie  nature  of  the  virus  is 
not  understood.  These  include  smallpox,  foot-and-mouth  disease,  rinderpest,  rabies, 
mosaic  disease  of  tobacco,  etc.  A  classification  of  infectious  itaterial  is  adopted  in 
which  different  kinds  of  virus  are  arranged  as  follows:  Living  infectious  material, 
including  micro-organisms  which  may  in  turn  be  morphologically  demonstrable  and 
inay  be  cultivated;  these  include  bacteria,  protozoa,  and  other  vegetable  and  animal 
microparasites.  This  general  group  of  micro-organisms  also  includes  those  wliich 
are  not  known  morphologically  and  can  not  be  cidtivated;  this  subgroup  includes 
micro-organisms  which  can  be  seen  by  the  aid  of  the  microscope,  but  have  not  yet 
been  identified  definitely  as  a  cause  of  disease,  and  also  micro-organisms  which  are  so 
minute  as  to  be  beyond  the  limits  of  visibility  under  the  microscope.  Besides  micro- 
organisms, the  group  of  living  infectious  material  includes  the  so-called  living,  fluid 
contagium.  Chemical  infectious  materials  are  considered  by  the  author  under  the 
head  of  intoxication  material.  It  is  argued  that  a  strictly  infection  material  and 
intoxication  material  are  fundamentally  different  substances  and  that  no  mere  toxin 
is  capable  of  producing  disease  which  can  be  communicated  from  one  animal  or  plant 
to  another. 
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Experiments  in  tlie  infection  of  animals  by  means  of  cutaneous  inocu- 
lation, E.  Fkitsche  {Arb.  K.  Gesimdheitsamte,  18  {190^),  Nu.  3,  pp.  4oo-474). — A 
c-ritical  review  of  the  literature  of  this  subject  is  presented  by  the  author.  The 
experiments  reported  in  this  paper  were  made  on  guinea  pigs,  rabbits,  and  mice, 
and  the  organisms  used  in  the  experiments  included  those  of  anthrax,  diphtheria, 
plague,  swine  erysipelas,  swine  plague,  fowl  cholera,  glanders,  human  and  bovine 
tuberculosis,  as  well  as  Streptococcus  pyogenes,  Diplococcus  lanceulatus,  and  Staphylococ- 
cus pyogenes  aureus.  In  all  the  experiments  a  portion  of  the  skin  of  the  abdomen  of 
the  experimental  animals  was  shaved  so  as  to  remove  the  hair  and  a  part  of  outer 
layers  of  the  cuticle.  Care  was  taken  not  to  scrape  the  skin  to  such  an  extent  as  to 
cause  bleeding.  The  cultures  of  the  pathogenic  bacteria  were  then  rubbed  on  the 
shaved  areas.     The  general  results  of  these  experiments  may  be  stated  as  follows: 

All  of  the  organisms  with  which  exjaerinients  were  made  were  found  to  be  capable 
of  infecting  the  experimental  animals  through  the  skin  when  treated  in  the  manner 
just  mentioned,  and  causing  death.  The  course  of  the  disease  was  in  general  longer 
in  cutaneous  than  in  subcutaneous  inoculation.  In  the  case  of  tuberculosis  the  course 
of  the  disease  was  twice  as  long  in  the  first-mentioned  as  in  the  second-mentioned 
method  of  inoculation.  The  course  traveled  by  the  bacteria  in  gaining  entrance  to 
the  experimental  animals  varied  consideral^ly.  The  bacilli  of  anthrax  and  swine 
erysipelas  penetrated  through  the  hair  follicles.  Some  of  the  species  of  jiathogenic 
bacteria,  such  as  the  diphtheria  bacilli,  did  not  penetrate  very  deejaly  into  the  skin. 
The  organisms  of  plague  and  glanders,  as  well  as  the  Streptococcus,  gained  entrance 
by  means  of  the  lymphatic  vessels,  while  tlie  organisms  of  swine  plague  and  hog 
cholera,  as  well  as  Diplococcus  kinceolatus,  entered  the  experimental  animals  through 
the  capillaries  and  the  blood  vessels. 

A  bibliography  of  the  subject  is  apjiended  to  the  article. 

The  acid-proof  and  alcohol-proof  properties  of  Streptothrix  farcinica,  and 
the  relationship  of  species  of  Streptothrix  to  the  acid-proof  fungi,  C.  Feist- 
M.VNTEL  {Centbl.  Bakt.  u.  Far.,  1.  Aht.,  31  {190J),  Ao.  10,  Or[g.,pp.  433-445).— h\^h& 
study  of  aS'.  farcinica  on  material  obtained  from  diseased  cattle,  the  author  observed 
that  the  filaments  of  these  organs  in  streaked  cultures  were  proof  against  acids  and 
alcohol,  whether  the  original  material  came  from  pus,  pure  cultures  on  various 
nutrient  media,  or  from  sections  of  pathological  material.  The  organisms  Avere 
readily  stained  by  the  Gram  method  and  retained  some  of  tlie  stain  even  after  a  long 
decoloration  in  alcohol.  The  formation  of  tubercles  was  observed  in  the  lungs  of 
guinea  pigs  which  were  inoculated  by  the  intravenous  method,  within  about  3  weeks 
after  inoculation.  The  author  discusses  the  behavior  of  this  organism  upon  various 
nutrient  media,  in"  connection  with  a  review  of  the  literature  of  the  subject.  A  bib- 
liography of  19  titles  is  added  to  the  article. 

Accidents  following  upon  vaccination,  their  pathogeny  and  prophylaxis, 
E.  Leclainche  and  II.  Vallee  {Ann.  Ind.  Pasteur,  16  {190J),  Xo.  S,  jjj).  614-6J4)-  — 
The  authors  briefly  review  the  history  of  cases  in  which  mfection  has  taken  place  as 
a  result  of  vaccmation  against  diseases,  such  as  anthrax,  blackleg,  and  swine  erysip- 
elas. It  is  argued  that  the  process  ior  manufacturing  vaccines  has  been  so  per- 
fected that  these  substances  can  hardly  be  considered  dangerous  or  as  responsible  for 
mfection  in  the  cases  which  have  been  recorded.  The  greatest  danger  appears  to  lie 
in  the  careless  use  of  virus  in  connection  with  these  vaccines  for  the  purpose  of 
increasing  the  resisting  power  of  the  animal  and  the  consequent  immunity. 

Report  of  the  stock  and  brands  branch  for  the  year  1901,  A.  Salwey,  R.  D. 
Jones,  and  J.  I).  Stewart  {Xeu:  South.  Wales,  Dept.  Mines  and  Agr.,  Slock  and  Brands 
Bravcli  lipt.  1901,  pp.  29). — In  this  report  notes  are  given  on  the  inspection  work, 
number  of  horses,  cattle,  sheep,  pigs,  and  dogs,  and  on  the  most  prevalent  diseases 
in  New  South  Wales  during  the  year  covered  by  the  report.     The  chief  diseases  of 
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horses  were  ophthalmia,  influenza,  and  AustraUan  stringhalt.  The  most  important 
diseases  of  cattle  were  pleuro-pneumonia,  blackleg,  actinomycosis,  tuberculosis,  and 
Texas  fever.  The  chief  diseases  observed  in  sheep  were  scab,  anthrax,  foot  rot,  fluke 
worms,  and  lung  and  stomach  worms.  The  best  results  in  the  treatment  of  lung  and 
stomach  worms  were  obtained  from  the  use  of  arsenic  and  acid  drench  and  turpen- 
tine. A  special  station  has  been  established,  in  which  many  cattle  are  maintained 
for  the  purpose  of  furnisljing  blood  for  inoculating  cattle  which  are  susceptible  to 
Texas  fever. 

Annual  report  of  the  imperial  bacteriologist  for  the  year  1901-2,  A. 
LiNGARD  {Calcutta:  Supt.  Govt.  Printing,  India,  1902,  2>P-  15). — During  the  year  cov- 
ered by  this  report  50,000  doses  of  anti-rinderi)est  serum  were  prepared  by  a  veteri- 
narian. The  serum  was  prepared  by  both  the  slow  and  rapid  methods.  By  the  lat- 
ter method  the  serum  may  be  ready  for  use  in  21  days,  while  by  the  slow  method  80 
days  are  required.  It  is  recommended  that  cattle  under  3  years  of  age  should  not  be 
utilized  in  the  preparation  of  serum,  since  they  yield  a  serum  of  much  lower  protec- 
tive power  than  older  animals.  Detailed  notes  are  given  on  the  results  obtained 
from  the  use  of  this  serum  in  different  parts  of  India.  Experiments  with  this  serum 
in  protection  of  buffaloes  showed  that  5  cc.  of  the  serum  per  600  lbs.  live  weight  was 
sufficient  to  render  the  animals  innnune. 

Notes  are  also  given  on  the  prevalence  of  autlirax  in  India.  In  tlie  preparation  of 
protective  anthrax  serum  the  author's  experiments  showed  that  the  inoculation  dis- 
ease runs  a  course  of  from  70  to  144  hours  in  plains  cattle  and  one  of  from  35  to  120 
hours  in  hill  cattle.  The  hill  cattle  are  much  more  susceptible  to  anthrax  than  those 
of  the  plains.  Brief  descriptive  notes  are  also  given  on  the  occurrence  of  epizootic 
lymphangitis,  surra,  strangles,  paralysis,  and  influenza. 

Annual  report  of  the  veterinary  service  for  the  year  1901  {Jour.  Khediv. 
Agr.  Soc.  and  School  Agr.,  4  {1902),  No.  S,  pp.  112-116). — Brief  notes  are  given  on 
the  occurrence  of  foot-and-mouth  disease,  anthrax,  sheep  pox,  rabies,  glanders,  con- 
tagious pleuro-pneumonia,  barbone,  and  cattle  i)lague.  It  is  said  that  barbone  is  a 
rapidly  fatal  disease  which  occurs  chiefly  during  the  low  and  rising  period  of  the 
Nile;  most  cases  have  apparently  been  traced  to  animals  drinking  water  from  stag- 
nant pools. 

A  discussion  of  the  relationship  of  human  and  bovine  tuberculosis,  J.  D. 
Hamilton  et  al.  {Britisli  Mid.  Jour.,  1902,  No.  2178,  pp.  944-948) .—A.  Qr'\{\c:a\.  review 
is  given  of  the  experimental  facts  upon  which  Koch  based  his  conclusions,  in  which 
the  identity  of  human  and  bovine  tuberculosis  was  denied.  It  is  argued  that  in 
some  of  Koch's  experiments  where  the  issue  was  considered  doubtful  other  investi- 
gators might  have  considered  the  cases  as  positive  infections  with  tuberculosis. 
Attention  is  called  to  the  great  variation  in  the  virulence  of  tubercle  bacilli  under 
different  conditions.  The  authors  propose  the  following  criterion  for  determining 
whether  or  not  an  infection  has  taken  place:  If  it  is  found  that  inoculated  virus  has 
died  at  the  point  of  inoculation  and  failed  to  i)roduce  tubercles  in  other  parts  of  the 
body,  the  result  must  be  considered  negative.  If  the  bacillus  is  found  only  m  the 
local  lesion  at  the  point  of  inoculation  and  has  increased  some  in  numbers  the  case 
may  be  considered  doubtful.  If,  however,  the  I)acillus  is  found  in  the  local  lesion  in 
a  cheesy  abscess  and  if  the  adjacent  lymphatic  glands  show  a  tuberculous  structure, 
the  case  must  be  considered  as  proving  the  fact  of  infection. 

The  question  of  the  identity  of  human  and  bovine  tuberculosis,  A.  von 
SzEKELY  {Centbl.  Baki.  u.  Par.,  1.  Abt.,  3'2  {1902),  Nos.  6,  ReJ.,  pp  167-173;  7,  pp. 
193-293;  8,  pp.  225-237).— Thi^  author  presents  a  review  of  the  literature  bearing  on 
this  subject  which  has  been  published  since  Koch's  address  before  the  congress  on 
tuberculosis  in  London.  The  experiments  and  conclusions  of  Koch  are  outlined  and 
explained  in  detail  and  especial  attention  is  given,  in  a  review  ot  the  literature  of 
the  subject  since  Koch's  address,  to  classification  of  the  various  articles  with  refer- 
ence to  their  bearing  on  this  question.     The  literature  of  German,  French,  English, 
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American,  and  Italian  authors  is  reviewed  with  considerable  detail  and  with  apparent 
fairness.  At  the  conclusion  of  the  author's  special  criticism  of  these  various  articles 
it  is  stated  that  the  main  question  at  issue  regarding  the  identity  of  tuberculosis  in 
man  and  cattle  is  still  unsettled. 

Tlie  British  Congress  on  Tuberculosis,  G.  T.  Bkown  (Jour.  Bdth  and  WeM  and 
Southern  Counties  Soc.  [Englandl,  4-  ser.,  12  {1902),  j^p-  4J-'>-). — A  brief  review  of  the 
more  important  papers  which  were  read  at  this  congress.  The  author  expresses  the 
lielief  that  tuberculosis  may  be  effectively  combated  in  both  man  and  animals. 

On  tuberculosis  in  cattle  with  special  reference  to  the  virulence  of  the  milk 
of  tuberculous  cows,  K.  J.  McWeeney  {.hmr.  Dept.  Aijr.  and  Tech.  //(.s/r.,  Ireland, 
2  {1902),  Xu.  4,  pp-  662-675). — The  author  reviews  the  question  of  the  infectiousness 
of  the  milk  of  tuberculous  cows  in  connection  with  a  bibliography  of  34  titles.  In 
his  opinion  it  is  desirable  that  tuberculous  cows  be  divided,  for  purposes  of  experi- 
mentation and  discussion,  into  3  classes:  Those  which  show  clinical  symptoms  of 
tuberculosis,  those  which  are  affected  with  tuberculosis  of  the  udder,  and  those 
which  react  to  tuberculin  l)ut  show  no  clinical  symptoms  of  the  disease.  The 
author's  experiments  were  made  with  5  cows  of  the  third  class.  It  is  believed  that 
more  than  half  of  all  the  cows  of  Germany  and  Great  Britain  l)elong  to  this  class. 
The  udders  of  the  5  cows  were  carefully  cleaned  before  milking,  and  after  the  milk 
was  collected  it  was  passed  through  a  centrifuge;  the  sediment  collected  at  the  l)ottom 
was  then  used  for  inoculating  guinea  ])igs,  a  quantity  of  the  cream  being  inoculated 
into  the  opjiosite  side  of  each  experimental  animal  at  the  same  time.  The  total 
number  of  experiments  thus  performed  was  23,  and  no  case  of  tuberculosis  developed 
in  the  experimental  animals.  Seven  other  animals  were  inoculated  with  mixed  milk 
from  tuberculous  animals,  with  the  same  result.  The  results  of  these  experiments 
are  in  accord  with  those  of  Ostertag,  who  was  likewise  unable  to  find  tubercle  bacilli 
in  the  milk  of  cows  which  merely  reacted  to  tuberculin  but  which  did  not  give  evi- 
dence of  clinical  symptoms.  The  method  of  comlniting  tuberculosis  recommended 
b}-  the  author  is  the  system  devised  by  Bang. 

The  nature  of  the  tuberculin  reaction,  K.  Pkeisich  and  P.  IlEi^r  ( Centhl.  Bakt. 
V.  Par.,  1.  Alt.,  31  {1902),  No.  14,  Orig.,  pp.  7i,^-75^).— The  recent  literature  relative 
to  tuberculin  tests  is  reviewed  in  connection  with  a  bibliography  of  the  subject. 
Experiments  were  instituted  for  the  purpose  of  obtaining  evidence  on  the  question 
whether  the  tuberculin  reaction  absolutely  required  the  presence  of  tuberculosis  in 
the  experimental  animals,  and  whether  the  presence  of  products  of  the  tubercle 
bacillus  was  necessary  in  order  to  obtain  a  reaction  to  tuberculin  or  whether  other 
substances  formed  under  the  influence  of  the  tubercle  bacillus  could  give  rise  i  >  a 
reaction  to  tuberculin. 

The  first  experiments  were  with  guinea  pigs,  but  it  was  found  that  tlie  body  tem- 
perature in  these  animals  varied  too  greatly.  Rabbits  were  found  to  maintain  a 
more  constant  temperature  in  health  and  were  therefore  chosen  as  more  suitable  for 
the  purposes  of  these  experiments.  One  series  of  experiments  was  conducted  during 
which  collodion  sacs  containing  cultures  of  tubercle  bacilli  were  placed  in  the  peri- 
toneal cavity  of  healthy  rabbits.  This  operation  was  found  to  be  a  difficult  one,  since 
the  collodion  sacs  were  frequently  ruptured  and  the  animals  thus  became  infected 
with  tuberculosis.  In  the  few  cases  in  which  the  operations  were  successful  and 
typical  reaction  to  \  iberculin  occurred  without  the  presence  of  an  infection  of  tuber- 
culosis in  experimental  animals,  this  reaction  is  explained  as  being  due  to  some  sub- 
stance produced  by  the  growth  of  the  tubercle  bacilli  in  the  collodion  sacs  and 
subsequently  distributed  in  the  experimental  animals  by  diffusion  through  the  col- 
lodion sacs. 

Another  long  series  of  experiments  was  undertaken  on  rabbits  during  which  the 
action  of  tuberculin  in  connection  with  other  materials  was  tested.  The  materials 
used  along  with  the  tulierculin  included  tuberculous  glands,  spleen,  liver,  and  other 
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organs,  blood  serum  of  tuberculous  and  healthy  guinea  pigs  and  children,  and  simi- 
lar tuberculous  and  nontuberculous  material  preserved  in  salt  solution.  As  a  result 
of  these  experiments,  it  was  found  that  the  pure  blood  serum  of  healthy  guinea  pigs 
together  with  tuberculin  caused  an  elevation  of  temperature  in  healthy  rabbits  in  a 
large  percentage  of  cases.  When  the  blood  serum  was  preserved  in  salt  solution,  the 
elevation  of  temperature  was  more  constant  and  more  pronounced.  The  blood  serum 
of  healthy  children,  together  with  tulierculin,  caused  an  elevation  of  temperature 
only  when  it  was  preserved  in  salt  solution.  Pure  blood  serum  of  tuberculous  guinea 
pigs,  together  with  tuberculin,  when  injected  into  healthy  rabbits  invariably  caused 
a  rise  of  temperature,  while  the  pure  blood  serum  of  tuberculous  children,  together 
with  tuberculin,  caused  a  rise  of  temperature  in  a  number  of  cases,  and  this  elevation 
of  temperature  was  more  pronounced  when  the  material  was  preserved  in  salt 
solution. 

The  authors  draw  the  following  conclusions  from  these  experiments:  Tuberculin  is 
a  relialjle  iliagnostic  agent  for  tuberculosis,  but  its  value  in  differential  diagnosis  is 
nuicli  less.  Reaction  to  tuberculin  may  be  obtained  in  consequence  of  the  presence 
of  other  pathological  processes  than  tuberculosis,  and  this  appears  to  be  especially 
true  for  man.  In  veterinary  practice  tuberculin  is  considered  a  valuable  reagent  in 
cases  where  it  is  necessary  to  determine  whether  an  apparently  healthy  animal  is 
tuberculous  or  not.  It  appears  to  be  desirable,  however,  in  making  tuberi'ulin  tests 
to  observe  carefully  the  symptoms  of  the  animal  before  injecting  the  tuberculin  and 
to  have  a  record  of  variations  in  temperature  for  a  number  of  days  previous  to  the 
inoculation. 

Concerning:  bacilli  which  resemble  those  of  tuberculosis  and  the  bacilli  of 
smegma,  A.  Wekek  {Arh.  K.  (lesuinUwitmnite,  19  {1903),  Xo.  3,  pp.  251-283, 
pis.  J). — A  review  of  the  literature  of  this  subject  is  presented  in  connection  with  an 
extensive  bibliography  from  1882  to  1902.  The  organisms  belonging  to  the  class  of 
acid-fast  bacteria  are  divided  by  the  author  into  3  groups:  The  first  group  contains 
the  nearest  relatives  of  the  human  tubercle  bacillus  (viz,  the  bacilli  of  bovine  and 
avian  tuberculosis  and  bacilli  found  in  fish  and  other  cold-blooded  animals) ;  the  sec- 
ond group  contains  bacilli  of  a  saprophytic  nature,  which  have  received  various 
names  according  to  the  material  in  which  they  are  found;  the  third  group  includes 
smegma  bacilli.  The  author  confined  his  attention  during  the  experiments  reported 
in  this  ]>aper  to  the  second  and  third  groups.  The  subject  matter  of  the  author's 
report  on  the  second  group  includes  a  discussion  of  the  origin,  distribution,  differ- 
entiation, diagnosis,  cultural  and  morphological  characters,  staining  reactions,  and 
effect  upon  the  animal  l)ody,  of  this  group  of  bacilli.  Emphasis  is  laid  on  the  neces- 
sity of  exercising  particular  care  in  making  cultures  from  suspicious  material  in  order 
to  avoid  confusing  acid-fast  bacilli  of  nonpathogenic  nature  with  virulent  tubercle 
bacilli,  which  they  closely  resemble  in  almost  every  respect  except  virulence.  It 
has  been  asserted  by  some  investigators  that  these  acid-fast  bacilli  may  produce 
pathological  effects  which  closely  resemble  those  of  tuberculosis.  The  author  there- 
fore undertook  a  number  of  experiments  in  inoculating  guinea  pigs,  rabbits,  mice, 
chickens,  and  pigeons  with  these  organisms.  In  none  of  the  experiments  was  there 
any  pathological  process  established  which  possessed  a  progressive  character  and 
which  involved  all  of  the  internal  organs.  The  bacteria  with  which  experiments 
were  made,  however,  appeared  to  exercise  a  pathogenic  action  to  a  certain  extent. 
The  effect  of  these  bacilli,  however,  appears  not  to  be  in  the  nature  of  a  true  infec- 
tion, but  rather  that  of  a  foreign  body.  During  the  exj^eriments  in  subcutaneous 
inoculation  of  guinea  pigs  it  was  found  that  the  organisms  did  not  remain  at  the 
point  of  inoculation  and  in  the  neighboring  lymphatic  glands  but  were  carried  into 
the  internal  organs,  presumably  through  the  agency  of  phagocytes.  In  the  latter 
situation  the  organisms  may  produce  slight  alterations  of  the  tissue.  'Small  yel- 
lowish foci  were  found  in  the  liver  of  the  animals  4  months  after  inoculation.     From 
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this?  material  bacteria  were  again  oljtained  in  pure  cultures.  Close  observation  of  the 
conditions,  however,  shows  that  the  number  of  organisms  present  in  inoculated  ani- 
mals gradually  diminishes. 

Combating  tuberculosis  in  hogs  by  means  of  tuberculin  tests,  Tuiko  {Dent. 
Thierarztl.  Wchiiftdir.,  10  {190.'),  Xo.  K',  pp.  114-116). — Fatal  epizootics  were  observed 
by  the  author  in  a  number  of  herds  of  jiigs.  In  such  outbreaks  many  young  sucking- 
pigs  were  fatally  affected,  and  the  owners  of  the  herds  were  finally  prevailed  upon  to- 
permit  the  general  application  of  the  tuberculin  test  to  the  brood  sows.  During  these 
experiments  it  was  found  that  the  normal  temperature  of  hogs  varied  from  37.6  to- 
40.6°  C.  in  different  animals,  with  an  average  of  about  39.8°  C.  In  a  number  of  pigs 
tuberculosis  could  be  diagnosed  from  external  symptoms  without  the  tuberculin  test. 
Tuberculin  injections,  however,  were  made  without  reference  to  the  extent  of  the 
disease.  According  to  the  author's  observations  tuberculosis  was  found  in  a  numljer 
of  forms,  including  alimentary  tuberculosis  with  gradual  emaciation,  anemia,  arched 
back,  puhnonary  tuberculosis  with  short,  dry  cough  and  rapid  breathing,  and  cere- 
bral tuberculosis  accompanied  with  spasms,  paralysis,  and  falling  fits.  The  rise  of 
temperature  in  tuberculous  pigs  after  tuberculin  injection  ranged  from  IJ  to  8°  C. 
The  author  considers  that  a  rise  of  1°  C.  is  necessary  in  order  to  be  sure  of  the  pres- 
ence of  tuberculosis.  In  adjusting  the  amount  of  tuberculin  to  the  size  or  age  of  the- 
hog,  the  author  found  it  desirable  to  disregard  the  size  and  administer  doses  accord- 
ing to  age.  The  following  doses  are  recommended:  For  pigs  4  months  olil,  0.1  cc. ; 
9  months  old,  0.15  cc.  to  0.2  cc. ;  18  months  old,  0.25  cc. ;  older  animals,  0.3  cc  Of 
the  87  hogs  which  were  inoculated  24  reacted,  and  of  these  24,  21,  or  88  jier  cent,, 
were  found  to  be  tuberculous. 

Observations  on  the  electrical  resistance  and  index  of  refraction  of  tetanus- 
toxin,  DoxGiER  and  Les.vge  [Cunijit.  Rend.  Acad.  Sci.  Paris,  135  {190J),  No.  6,  pp^ 
oJ9,  S-W). — During  a  series  of  experiments  with  cultures  of  tetanus  bacillus  it  was 
found  that  when  this  organism  was  cultivated  in  bouillon  the  electrical  resistance  of 
the  medium  was  somewhat  reduced.  This  effect  persisted  after  the  bacilli  had  been 
removed  by  filtration.  It  appears,  therefore,  that  the  diminution  in  electrical  resist- 
ance is  due  to  changes  produced  in  the  medium  by  the  growth  of  the  tetanus  bacillus- 
No  characteristic  differences  in  the  index  of  refraction  were  observed  in  media  in 
which  tetanus  bacillus  was  growing  or  in  the  same  material  after  boihng. 

The  disappearance  of  anthrax  bacilli  in  normal  lungs,  J.  J.  Snel  {Ztsdir. 
Ht/g.  u.  Lifectionskrank.,  40  {1903),  No.  1,  pp.  103-133). — A  critical  discussion  of  the 
literature  of  this  subject  is  given  in  connection  with  a  bibliography  of  50  titles.  The 
author's  experiments  were  designed  to  obtain  evidence  in  the  question  of  frequency 
of  infection  of  normal  lungs  by  bacteria  floating  in  the  atmospheric  air.  At  first 
experiments  were  made  with  a  Pravaz  syringe  which  was  inserted  between  two  rings 
of  the  trachea.  It  was  found,  however,  that  an  infection  took  place  in  every  case 
through  the  wound.  Experiments  of  a  similar  nature  were  tried  after  exposing  a 
portion  of  the  trachea  and  burning  an  opening  with  a  small  needle.  The  same 
results  occurred  as  with  the  tirst-named  method.  The  attempt  was  then  made  to 
introduce  cultures  in  gelatin  tubes,  leaving  the  tubes  in  the  opening  in  the  trachea. 
It  was  believed  that  infection  by  the  previous  methods  had  taken  place  while  the 
needle  or  syringe  was  being  removed.  In  experiments  with  the  gelatin  tubes,  how- 
ever, the  wound  infection  regularly  took  place.  The  experimental  anmials  in  these 
and  the  succeeding  experiments  were  guinea  pigs,  and  the  organism  with  which  the 
experiments  were  made  was  the  anthrax  bacillus  obtained  from  a  case  of  malignant' 
pustule  in  man.  When  it  appearetl  certain  that  satisfactory  experiments  could  not 
be  made  by  injection  directly  through  the  trachea,  anthrax  bacilli  were  injected  into 
the  upper  end  of  the  trachea  through  the  mouth,  care  being  exercised  not  to  cause 
any  injurj^  to  the  mucous  membrane.  It  was  found  that  all  possible  precautions  must 
be  exercised  even  in  the  application  of  this  method  to  prevent  abrasion  of  the  mem- 
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brane  of  the  mouth  or  trachea.  In  the  cases  in  which  no  lesion  of  the  mucous  mem- 
brane was  produced,  no  infection  of  anthrax  took  place.  In  all,  20  guinea  pigs  were 
inoculated  into  the  lungs,  and  8  of  them  were  allowed  to  live  for  a  week  or  longer 
after  inoculation.  The  experimental  animals  were  killed  at  different  periods  after 
inoculation.  It  was  found  that  the  virulence  of  the  anthrax  bacilli  was  still  of  nor- 
mal strength  after  1  hour.  After  being  4  hours  in  the  lungs  of  the  guinea  pigs, 
however,  the  bacilli  showed  changes  of  form  and  had  lost  the  power  of  growth.  It 
appeared  that  they  had  become  so  weakened  l)y  remaining  for  a  short  time  in  the 
lungs  that  they  had  no  power  of  development  upon  artificial  nutrient  media.  As  a 
rule,  some  evidence  of  pneumonia  was  observed  in  the  lungs.  Similar  experiments 
with  anthrax  spores  showed  clearly  that  the  spores  also  are  destroyed  by  being  left 
in  the  lungs.  Animals  which  were  allowed  to  live  recovered  permanently  from  the 
temporary  bad  effects  of  the  inoculation. 

Is  is  concluded  from  these  experiments,  therefore,  that  in  the  normal  lungs  of 
guinea  pigs  anthrax  bacilli  are  destroyed,  although  these  animals  always  died  if  the 
anthrax  bacilli  obtained  entrance  into  the  subcutaneous  tissue. 

Immunization  against  anthrax  with,  pyocyanase,  and  combinations  of  this 
enzym,  K.  Vaerst  {('rnt}>l.  Fxilt.  v.  Par.,  1.  Abt.,  31  {1902),  Nos.  7,  Ornj.,  pp.  293- 
317;  .s",  pp.  34S-3.5'j) . — The  author  reviews  the  literature  of  this  subject  in  a  critical 
manner,  in  connection  with  a  l)ibliography  of  67  titles.  An  account  is  given  of  the 
various  methods  which  have  been  used  in  producing  immunity  in  various  domesti- 
cated animals  against  anthrax.  Since  it  had  been  demonstrated  that  the  enzym  from 
Bacillus  pyoeyaneus,  commonly  called  pyocyanase,  exercised  an  immunizing  action 
against  anthrax,  numerous  experiments  were  made  with  this  substance  to  determine 
its  relative  value  and  the  conditions  under  which  it  was  most  effective.  The  author 
conducted  a  large  series  of  experiments  in  the  laboratory,  outside  of  the  animal  body 
and  in  the  animal  body.  The  experiments  with  animals  included  simultaneous 
injection  of  pvocyanase  and  anthrax  liacillus;  immunizing  experiments  with  aqueous 
solution  of  pyocyanase  in  the  proportion  of  1  to  10;  immunizing  experiments  with 
pyocyanase  and  immune  proteids  obtained  from  the  serum  and  from  the  spleen;  and 
immunizing  experiments  with  pyocyanase  solution  and  dead  anthrax  bacilli.  The 
results  of  these  experiments  upon  different  experimental  animals  are  recorded  in 
detail.  As  a  result  of  the  experiments  it  is  concluded  that  pj'ocyanase  exercises,  not 
only  a  restraining  influence  upon  the  development  of  anthrax  cultures,  but  may 
actually  dissolve  the  bacteria.  In  making  simultaneous  injections  of  anthrax  cul- 
tures and  pyocyanase  the  development  of  anthrax  in  the  animal  body  may  be 
checked.  It  was  not  found  possible  to  immunize  rabbits  against  anthrax  by  means 
of  an  aqueous  solution  of  pyocyanase.  The  author  succeeded,  however,  in  immun- 
izing rabbits  with  jn'ocyanase  serum. 

Texas  cattle  fever  and  salt  sick,  C.  F.  Dawson  ( Florida  Sta.  Bid.  64,  pp.  519- 
550,  figs.  3). — A  general  account  is  presented  of  the  cause,  symptoms,  post-mortem 
appearances,  and  historical  pathology  of  Texas  fever,  together  with  notes  on  the  life 
history  of  the  cattle  tick,  means  of  exterminating  the  tick,  and  methods  of  immuni- 
zation of  cattle  by  tick  intestation  and  by  blood  inoculation.  The  author  believes 
that  the  best  way  to  prevent  Texas  fever  m  native  animals  is  to  infest  them  mildly 
with  ticks  in  early  life.  Medical  treatment  of  Texas  fever  is  usually  without  results 
in  acute  cases.  In  chronic  cases  the  author  had  good  results  trom  the  use  of  a  condi- 
tion powder  containing  8  oz,  linseed  meal,  4  oz.  powdered  fenugreek  seed,  3  oz. 
ginger  root,  4  oz.  common  salt,  2  oz.  hyposulphite  of  soda,  and  1  oz.  sulphate  of  iron. 
The  different  substances  were  mixed  together  and  the  dose  given  was  a  handful  in 
bran  night  and  morning. 

The  author  investigated  a  number  of  cases  of  so-called  salt  sickness,  and  found  that 
this  disease  may  affect  cattle  at  any  age,  but  more  frequently  attacks  calves  and  year- 
lings.    In  all  cases  ol  this  disease  which  were  investigated  the  organism  of  Texas  fever 
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Ava8  found  in  the  red  blood  corpusfles^.  It  is  believed  therefore  that  salt  sickness  is 
really  a  chronic  form  of  Texas  fever,  in  which  excessive  infestation  of  ticks  and  poor 
pasture  may  result  in  producing  an  unusual  degree  of  emaciation.  It  is  believed  that 
salt  sickness  may  be  the  same  as  the  so-called  wasting  disease  which  was  investigated 
in  Jamaica. 

Texas  fever,  I,  G.  E.  Nesom  {South  Carolina  Sta.  Bui.  12,  pp.  -23). — Brief  pop- 
ular notes  are  given  on  the  subject  of  Texas  fever,  including  the  following  points: 
The  inti'oduction,  history,  distribution,  cause,  method  of  infection,  and  period  of 
incubation  of  this  disease,  together  with  a  discussion  of  susceptibility,  favorable 
conditions,  symptoms,  post-mortem  appearances,  treatment,  prognosis,  dipping  of 
cattle,  and  preventive  vaccination.  From  circulars  sent  to  stock  raisers  in  the  State 
it  was  found  that  among  3,408  cattle  mentioned  in  answers  to  the  letters,  1,885  or 
55.3  per  cent  were  infested  with  cattle  ticks,  while  the  remainder  were  entirely  free 
from  them.  Attention  is  called  to  the  importance  of  these  facts  in  the  development 
of  Texas  fever. 

Report  upon  Texas  fever  or  red  water  in  Rhodesia,  C.  E.  Gkay  and  W. 
Robertson  {Cape  Touti:  Argus  Printing  and  Fab.  Co.,  Ltd.,  1002,  pp,  27,  pis.  22). — 
An  account  is  given  of  the  history  of  Texas  fever  in  Rhodesia.  The  origin  of  the 
first  cases  of  Texas  fever  in  this  province  is  not  definitely  known.  During  the  past 
10  years  the  country  has  become  gradually  infected  until  the  epizootic  proportions 
of  the  seasons  of  1901  and  1902  were  reached.  Texas  fever  in  Rhodesia  appears,, 
according  to  the  observations  of  the  authors,  to  differ  from  the  same  disease  in  other 
countries  in  the  severity  of  infection,  in  the  fact  that  very  young  calves  on  infected 
fields  contract  the  disease  and  die,  and  also  in  the  facts  that  1,  2,  or  even  3  attacks 
do  not  confer  immunity  and  that  about  30  per  cent  of  the  cases  exhibit  serious 
lesions  in  the  lungs.  The  symptoms  of  typical  and  atypical  cases  are  described  in 
detail.  In  all  these  cases  the  disease  ran  a  virulent  course,  but  in  atypical  cases  the 
lungs  are  seriously  affected.  They  become  heavy  and  darker  in  color  than  normal, 
and  are  filled  with  fluid  and  froth.  Just  before  death  in  such  cases  large  quantities 
of  albuminous  froth  are  di.scharged  from  the  nose.  Extensive  experiments  in  the 
use  of  a  drench  containing  1  dr.  calomel,  1  dr.  carbolic  acid,  2  dr.  quinine,  and  1  pt. 
linseed  oil  showed  that  this  remedy  is  of  little  value.  Inoculation  experiments  also 
gave  unsatisfactory  results.  It  was  found  that  the  virulence  of  the  blood  of  recovered 
animals  varied  greatly  and  in  many  instances  was  fatal  Avhen  inoculated  in  small 
doses.  It  was  also  found  impossible  to  protect  inoculated  animals  during  the  i)eriod 
required  for  the  production  of  immunity.  Many  such  animals,  therefore,  died  from 
the  combined  effects  of  inoculation  and  excessive  tick  infestation.  Even  in  cases 
where  the  reaction  from  inoculation  was  typical  and  where  the  animals  recovered 
within  the  usual  length  of  time,  the  immunity  seemed  to  be  of  variable  duration 
and  in  many  cases  was  not  sufficient  to  protect  the  inoculated  animals.  It  is  appar- 
ent, therefore,  that  the  methods  which  have  been  used  in  America  and  Australia 
in  immunizing  cattle  against  Texas  fever  can  not  be  used  at  present  without  modifi- 
cation in  Rhodesia.  Further  ex}ieriments  will  be  made  along  this  line  and  experi- 
ments are  already  in  progress  in  devising  effective  dips  for  destroying  the  ticks.  The 
authors  recommend  the  use  of  a  dip  containing  6  lbs.  arsenic,  24  His.  soap,  24  lbs. 
washing-soda  crystals,  5  gal.  Stockholm  Archangel  tar,  and  400  gal.  of  water. 

Red  -water  in  Rhodesia,  H.  Watkins-Pitchford  {Agr.  Jour,  and  Min.  Rec. 
[Xat(d'\,  5  {1902),  No.  11,  pp.  341-347) . — An  outbreak  of  the  disease  was  observed  in 
cattle  imported  into  Rhodesia  and  an  examination  of  the  disease  showed  that  it  was; 
identical  with  that  known  as  red  water  in  Natal.  The  outbreak  is  attributed  to  the 
presence  of  an  unusual  number  of  ticks  and  the  introduction  of  a  number  (jf  animals; 
possessing  an  extreme  degree  of  susceptibility.  For  the  purpose  of  preventing  the 
further  spread  of  the  disease  it  is  recommended  that  the  introduction  of  stock  from 
Rhodesia  into  Natal  be  prohibited  until  the  disease  has  been  checked.     It  is  not  con- 
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sidered  necessary  to  make  this  prohibition  a  permanent  matter.  Immunity,  when 
once  acquired,  appears  to  be  lasting  or  permanent.  During  the  author's  investiga- 
tions on  this  subject  it  was  found  that  the  period  of  incubation  and  the  intensity  of 
tlie  disease  were  the  same  whether  the  animals  were  exposed  to  tick  infection  or 
inoculated  with  virulent  blood. 

Texas  fever  and  the  role  of  buflfaloes  and  zebus  in  hot,  unhealthy  regions, 
E.  Mares  {Jow:  A/jr.  Prat.,  n.  xer.,  4  {190-2),  No.  29,  pp.  75-80,  figs.  ^).— Since  all 
races  of  domestic  cattle  in  Algeria,  and  especially  the  imported  breeds,  are  more  or 
less  susceptil)le  to  Texas  fever,  attempts  have  been  made  to  obtain  breeds  by  cross- 
ing and  otherwise  which  are  resistant  to  this  disease  Incidentally  during  the  work 
along  this  line  it  was  found  that  buffaloes  of  that  country  were  naturally  immune  to 
Texas  fever.  Brief  notes  are  given  on  the  economic  value  of  these  animals.  It  is 
stated  that  they  do  not  cross  with  domestic  cattle,  and  that  their  habit  of  remaining 
"near  water  during  the  warm  months  makes  the  provision  of  suitable  pasturage  rather 
■difficult.  The  zebu  is  equally  resistant  to  Texas  fever  and  crosses  readily  with 
■domestic  cattle.  All  such  cro.sses,  even  those  which  have  but  the  slightest  trace  of 
zebu  blood,  are  immune  to  Texas  fever.  The  crosses  are  described  as  fairly  good 
T^eef  animals  and  animals  of  burden. 

Rinderpest  in  South  Africa,  D.  Httcheox  {Agr.  Jour.  Cape  Good  Hope,  21  {1902), 
No.  S,  pp.  211-221). — In  consequence  of  the  continued  occurrence  of  this  disease  in 
South  Africa  the  author  has  prepared  a  report  containing  information  on  all  the 
features  of  this  disease  which  are  especially  interesting  to  stockmen.  A  history  of 
outbreaks  of  rinderiwst  is  given,  the  symptoms  and  course  of  the  disease  are 
described,  and  notes  are  given  on  various  unsuccessful  attempts  which  have  been 
xnade  to  treat  it  medicinally.  Special  attention  is  given  to  the  vaccination  of  suscep- 
tible cattle  by  inoculation  of  bile  taken  from  an  affected  animal.  Detailed  direc- 
tions are  given  with  regard  to  methods  of  obtaining  this  bile  and  of  making  the 
operation.  Other  methods  of  vaccination  are  mentioned,  such  as  the  use  of  serum 
and  defiltrinated  innnune  Ijlood. 

Blackleg-  and  contagious  abortion,  D.  F.  Lixkey  {Buh  Missouri  State Bd.  Agr., 
2  {1902),  No.  5,2'>p.  13-23). — Brief  notes  are  given  on  the  symptoms  and  transmis- 
sion of  blackleg  and  on  the  metl>od  of  vaccinating  animals  to  protect  them  against 
this  disease.  In  the  discussion  of  contagious  abortion  attention  ia  chiefly  called  to 
the  nature  of  the  disease  and  to  the  methods  of  disinfecting  aborting  animals  and 
premises  on  which  the  disease  has  occurred. 

Foot-and-mouth  disease,  D.  E.  Salmon  {V.  S.  Dept.  Agr.,  Bureau  of  Animal 
IrKlvstrij  Circ.  3S,.pp.  3). — Attention  is  called  to  a  recent  outbreak  of  foot-and-mouth 
disease  in  certain  localities  in  Massachusetts  and  adjacent  States.  Notes  are  given 
on  the  nature  and  symptoms  of  the  disease  and  on  the  importance  of  exterminating 
dt.  It  is  believed  that  the  present  outbreak  can  be  completely  controlled  and  eradi- 
cated. Notes  are  al;-o  given  on  the  means  by  which  the  disease  may  be  spread,  and 
on  the  practical  measures  which  stock  owners  may  adopt  in  protecting  their  animals. 

Heart  water  in  calves,  C.  P.  Lounsbury  {Agr.  Jour.  Cape  Good  Hope,  21  {1902), 
No.  3,  p>p-  3^1,  ^22). — The  author  has  continued  his  experiments  with  regard  to  the 
nature  and  relationship  of  this  disease,  and  finds  that  apparently  so-called  calf  dis- 
«a.se  and  heart  water  are  identical.  At  any  rate,  an  attack  of  calf  disease  confers 
resistance  to  heart  water,  and  the  converse  of  this  statement  is  also  true.  The 
experiments  show  also  that  the  disease  is  carried  by  pathogenic  ticks. 

The  plague  of  ticks;  their  destruction  by  oil  spraying,  C.  P.  Lounsbury 
{Agr.  Joar.  Cape  Good  Hope,  21  {1902),  No.  4,  pp-  337-345,  pis.  4)- — The  injury  to 
live  stock  from  infestation  with  the  common  blue  tfck,  bont  tick,  and  dog  tick  is  at 
times  exceedingly  serious  and  under  ordinary  circumstances  is  an  important  factor 
in  success  in  stock  raising.  Stock  raisers  of  Cape  Colony  first  attempted  dipping  ex- 
periments, but  without  satisfactory  results.  A  number  of  spraying  experiments  were 
then  tried  with  different  materials,  until  finally  kerosene  oil  proved  to  be  the  most 
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effective  and  satisfactory.  For  spraying  cattle,  horses,  and  mules  for  tick  infestation 
the  animals  are  driven  into  narrow  chutes  in  which  they  can  be  easily  restrained  and 
the  oil  is  then  applied  by  means  of  a  spray  i)roduced  by  a  force  ijump.  On  an  average 
60  animals  per  hour  may  be  sprayed  in  a  single  chute.  Five  or  six  men  are  required 
for  this  work  to  manage  the  animals  and  operate  pumps  and  s^^rays  on  both  sides  of 
the  chute.  As  a  rule  only  the  lower  iK)rtion8  of  the  animal  are  sprayed,  including 
the  dewlap,  tail,  feet,  legs,  and  lower  surface  of  the  body.  This  is  usually  sufficient 
on  account  of  the  fact  that  the  bont  ticks  do  not  occur  in  large  numbers  on  the 
upper  surface  of  the  body.  If,  however,  blue  ticks  are  abundant  uj)on  the  cattle  the 
whole  surface  of  the  body  is  sprayed.  In  these  spraying  experiments  mechanical 
mixtures  of  oil  and  water  were  soon  used  to  replace  spraying  with  pure  oil.  Good 
results  were  obtained  from  the  use  of  a  15  to  25  per  cent  mixture.  It  has  been  found 
that  10  gal.  of  a  mixture  containing  20  })er  cent  of  oil  is  sufficient  for  100  cattle.  The 
usual  interval  between  sjirayings  is  12  to  14  days.  It  is  believed  that  the  spraying 
must  be  continued  for  a  number  of  years  and  at  frequent  intervals  during  the  sum- 
mer in  order  to  rid  the  country  of  the  present  superabundance  of  ticks.  The  effect 
of  the  oil  upon  the  ticks  is  manifested  within  an  hour,  and  by  the  following  day  the 
majority  of  the  ticks  are  dead  and  i)artially  dried.  The  oil  as  a  rule  has  no  injuri- 
ous effect  upon  the  animals. 

Cattle  dipping-  tanks  {Agr.  Jour,  and  Min.  Rec.  \_Nahd'],  5  {1902),  No.  10,  pp.  301, 
302,  pi.  1). — A  description  is  given,  accompanied  with  illustrations,  of  a  cattle  dip-, 
ping  plant  in  operation  for  the  destruction  of  the  ticks  which  carry  Texas  fever. 

Preventive  treatment  of  sheep  scab,  F.  J.  Bosc  {Coinjit.  Bind.  Acad.  Sci.  Paris, 
135  {1902),  No.  9,  pp>.  405,  406). — The  author  had  previously  shown  the  possibility 
of  immunizing  sheep  against  infection  from  sheep  pox.  Further  experiments  were 
ii.ade  during  which  the  author  employed  serum  obtained  from  over-immunized 
lambs.  It  was  found  to  be  desirable  to  choose  lambs  from  ewes  which  had  not  been 
immunized  to  this  disease.  The  serum  of  lambs  treated  with  attenuated  virus  was 
found  to  possess  immunizing  properties  when  used  in  doses  of  10  to  20  ce. 

Report  of  the  chief  inspector  of  sheep  for  the  year  1901,  A.  G.  Davisox 
{Agr.  Jour.  Cape  Good  Hope,  21  {1902),  No.  1,  pp.  29-33).— On  account  of  the 
unsettled  condition  of  Cape  Colony,  little  progress  Avas  made  during  the  past  year  in 
eradicating  sheeji  scab  and  the  disease  apjieared  in  a  nundjer  of  herds  where  it  had 
not  previously  been  noted.  In  order  to  control  the  outbreaks  of  sheej)  scab  in  the 
future  the  author  i-ecommends  the  appointment  of  competent  men  as  sheep  inspectors, 
dipping  of  all  stock  under  supervision,  division  of  the  whole  country  into  districts, 
the  disinfection  of  corrals  and  premises,  and  the  institution  of  brands  and  ear  marks. 

Glanders,  S.  B.  Woollatt  {Agr.  Jour,  and  Min.  Rec.  [Natal],  5  {1902),  No.  14, 
pp.  4^9-433). — On  account  of  the  great  prevalence  of  glanders  in  Natal  and  in  general 
throughout  South  Africa  the  author  prepared  a  brief  account  of  the  symptoms, 
modes  of  infection  and  spread,  period  of  incubation,  different  forms,  and  methods  of 
treatment  of  glanders.  Among  the  horses  examined  cases  of  glanders  were  found 
in  horses  from  the  late  Orange  Free  State  and  in  shipments  from  Euroi^e,  Canada, 
Unitetl  States,  and  Australia. 

Hygiene  of  domesticated  animals,  H.  George  {Jour.  Agr.  I'rat.,  n.  ser.,  4 
{1902),  No.  35,  2)p-  275-277). — Brief  notes  on  mechanical  obstruction  <>f  the  esopha- 
gus in  mules  and  on  outbreaks  of  swine  erysipelas. 

Distemper  in  dogs;  statistics  on  vaccination  against  this  disease  from 
May  15,  1901,  to  May  15,  1902,  C.  Phisalix  {Compt.  Rend.  Acad.  Sci.  I'aris,  134 
{1902),  No.  21,  pp.  1252-1254)  • — The  author  presents  an  account  of  the  method 
which  he  adopted  for  vaccinating  young  dogs  against  distemper.  It  was  found  that 
vaccination  produced  a  high  degree  of  resistance  against  both  natural  and  artificial 
infection.  As  the  result  of  extensive  experiments  with  this  method  it  was  found 
that  the  mortality  in  dogs  thus  treated  was  only  2.8  per  100,  while  in  dogs  which 
were  not  vaccinated  the  mortality  varied  from  40  to  80  per  100. 
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Rabies,  or  hydrophobia,  W.  Robertson  {Agr.  Jour.  Cape  Good  Hope,  21  {1902), 
No.  4,  pp.  307-314)- — Rabies  is  said  to  have  appeared  first  in  Soutli  Africa  at  Port 
Elizabeth,  where  it  was  quickly  exterminated.  The  country  has  recently  become 
reinfected,  however,  on  account  of  the  large  number  of  dogs  which  are  kept  by  natives 
to  the  north  of  the  English  provinces.  Notes  are  given  on  the  cause,  symptoms,  and 
treatment  of  this  disease. 

Rabies,  S.  B.  Woollatt  {Agr.  Jour,  and  Mia.  Bee.  [Natal],  5  {1902),  No.  15,  pp. 
461-466). — On  account  of  the  recent  appearance  of  rabies  in  Rhodesia  the  author  pre- 
sents brief  notes  on  the  symptoms,  period  of  incubation,  and  post-mortem  appear- 
ances of  the  disease,  together  with  an  account  (if  a  method  of  protective  inoculation 
against  it. 

Roup,  F.  C.  Harrison  (  Ontario  Agr.  Col.  and  Expt.  Farm  Bnl.  125,  pp.  16,  figs.  10) . — 
A  general  account  is  presented  uf  the  economic  importance,  symptoms,  course,  and 
treatment  of  this  disease.  A  number  of  experiments  and  observations  were  made  by 
the  author,  during  which  it  was  shown  that  roup  could  be  communicated  from  dis- 
eased to  healthy  fowls  by  association  in  the  same  pen,  or  as  the  result  of  rubbing 
pathological  membranes  from  diseased  birds  upon  the  mucous  membranes  of  healthy 
birds.  In  the  study  of  the  bacteriology  of  roup  it  was  found  exceedingly  difficult  to 
isolate  any  organism  which  would  produce  the  symptoms  of  roup  when  inoculated 
in  healthy  fowls.  After  fruitless  experiments  extending  over  a  period  of  4  years  an 
organism  was  isolated  which  causes  roup.  The  author  has  named  this  organism 
Bacillus  cacosmus.  The  bacillus  in  question  is  frequently  associated  with  other  organ- 
isms in  the  form  of  a  mixed  infection.  The  author  does  not  think  it  possible,  there- 
fore, to  devise  a  practical  treatment  by  serum.  Notes  are  given  on  a  number  of 
curative  methods  which  have  been  tried,  including  the  use  of  boracic  acid,  corrosive 
sublimate,  permanganate  of  potash,  etc. 

Fowl  typhoid,  C.  Curtice  {Bliode  Island  Sta.  Bui.  87,  pp.  10). — An  outljreak  sup- 
posed to  be  fowl  cholera  was  reported  in  a  number  of  flocks  of  poultry  in  the  fall  of 
1901.  In  one  case  an  outbreak  occurred  among  2,000  chickens  and  resulted  in  the 
death  of  25  per  cent.  A  bacteriological  investigation  of  material  obtained  from  these 
cases  was  made  by  Dr.  Theobald  Smith,  and  the  present  bulletin  is  partly  based  upon 
his  notes.  The  spleen  of  fowls  affected  with  the  disease  was  somewhat  enlarged,  and 
the  specific  organism  was  found  in  the  spleen,  associated  also  with  Bacillus  coli  com- 
munis. The  organism  of  the  disease  is  a  short,  oval,  nonmotile  rod,  which  gives  no 
indol  reaction.  Experiments  with  animals  showed  that  raljl)its  and  chickens  were 
susceptible  to  the  disease,  but  that  guinea  pigs  were  apparently  refractory.  The  dis- 
ease was  successfully  transmitted  to  hens  by  feeding  pure  cultures,  and  also  by  feed- 
ing the  viscera  of  diseased  hens.  The  organism  is  said  to  differ  decidedly  from  that 
of  fowl  cholera.  Chickens  affected  with  the  disease  usually  die  within  2  weeks  after 
the  attack.  A  diagnosis  is  difticult  or  impossible  without  a  bacteriological  study.  No 
medical  treatment  is  effective.  Sanitary  measures  are  recommended,  including  isola- 
tion of  diseased  fowls  and  the  use  of  disinfectants.  It  is  recommended  that  a  plan 
of  rotation  of  crops  be  adopted  and  that  the  chicken  houses  be  moved  from  place  to 
place  in  accordance  with  this  plan. 

Vaccination  against  pasteurelloses,  J.  and  ~Sl.  Lic;nieres  {Compt.  Rend.  Acad. 
Sci.  Paris,  134  {1902),  No.  20,  pp.  1169,  1170). — An  extensive  series  of  experiments 
was  made  in  immunizing  horses  to  typhoid  fever  and  pneumonia,  fowls  and  rabbits 
to  fowl  cholera,  dogs  to  distemper,  and  cattle  and  sheep  to  hemorrhagic  septicemia. 
About  70,000  sheep  were  vaccinated  against  the  last-named  disease.  In  attenuating 
the  organism  the  author  made  use  of  cultures  which  had  been  maintained  on  artifi- 
cial media  for  about  500  generations.  The  first  vaccine  was  obtained  from  cultures 
subjected  to  a  temperature  of  from  42  to  4.3°  C.  for  5  hours,  while  the  second  vaccine 
came  from  cultures  subjected  to  the  same  temperature  for  2  hours.  It  was  found  that 
\  cc.  is  sufficient  to  vaccinate  dogs,  while  h  cc.  was  required  for  calves  and  pigs,  and 
I  cc.  for  cattle  and  horses.  Vaccinated  animals  resisted  infection  from  inoculation 
which  was  fatal  to  the  control  animals. 
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The  production  of  a  polyvalent  preventive  and  curative  serum,  for  treat- 
ment of  the  pasteurelloses,  Ligxieres  and  Spitz  ( CompL  Rend.  Acad.  Scl,  Paris^ 
1S4  {1903),  No.  ;2o,  pp.  1371-1S73). — Attention  is  called  to  the  fact  that  preventive 
aerum  treatment  has  been  successfully  devised  in  the  case  of  fowl  cholera,  swine 
plague,  and  other  diseases  belonging  to  this  class.  A  monovalent  serum  prepared 
from  a  single  species  of  these  organisms  operates  as  a  preventive  and  curative  for  all 
of  the  diseases  of  this  class.  By  a  series  of  experiments  conducted  with  horses  the 
author  determined  that  immunizing  products  could  be  obtained  from  these  animals, 
after  being  subjected  to  inoculation  with  virus  of  several  kinds,  and  that  this  serum 
was  effective  in  subcutaneous  doses  of  5  to  10  cc. 

Liver  disease  (tuberculosis)  of  poultry,  A.  3Ieek  {Jour.  Ed.  Agr.  \_London'],  9 
{190J),  Xo.  J,  pp.  189-192). — Notes  are  given  on  the  distribution,  symptoms,  post- 
mortem appearances,  etiology,  and  methods  of  prevention  of  tuberculosis  of  fowls. 
It  is  believed  that  the  present  great  prevalence  of  this  disease  is  partly  due  to 
ignorance  as  to  its  nature  and  consequent  indifference  as  to  means  of  controlling  it. 

Sorghum  poisoning,  H.  Tkyox  (Queensland  ^igr.  Jour.,  11  {1902),  Xo.  4,  p>p_- 
282,  283). — Brief  notes  are  given  on  the  finding  of  prussic  acid  in  sorghum,  espe- 
.".ially  in  young  plants.  A  short  abstract  is  also  presented  of  an  article  on  cyano- 
genesis  in  plants,  by  W.  R.  Dunstan  and  T.  A.  Henry. 

Grazing  in  orchards  sprayed  vrith  poisonous  "washes  {Jour.  Bd.  Agr.  \^Lon- 
doii],  9  {1902),  Xo.  2,  pp.  193-195). — Spraying  experiments  were  conducted  for  the 
purpose  of  testing  the  question  of  the  possibility  of  stock  poisoning  as  the  result  of 
using  arsenical  and  other  insecticides  and  fungicides.  Two  acres  of  young  fruit  trees 
were  sprayed  with  Paris  green,  the  grass  between  the  trees  being  sprayed  as  well.  A 
number  of  sheep  were  allowed  to  graze  on  this  grass  and  no  evidence  of  anyinjurions 
effect  was  observed. 

The  bactericidal  and  disinfecting  action  of  Lysoform,  0.  Seydewitz  {Centbl. 
Bakt.  u.  Par.,  1.  Abt.,  32  {1.902),  Xo.  3,  Orlg.,  pp.  222-234)-— l^ysolorm  is  said  to 
consist  of  formalin,  soap,  and  a  small  quantity  of  ethereal  oil  dissolved  in  alcohol. 
The  author  tested  its  bactericide  power  on  a  number  of  bacteria,  including  the  organ- 
isms of  typhoid,  anthrax,  cholera,  diphtheria,  puerperal  fever,  and  also  Sfaphylococcus 
pyogenes  aureus.  Lysoform  was  found  to  be  a  valuable  disinfectant.  It  requires, 
however,  more  time  to  produce  its  effects  than  many  other  well-known  disin- 
fectants. In  the  case  of  anthrax  spores  growth  was  prevented  by  subjecting  these 
organisms  to  a  1:1500  solution  of  Lysoform  for  a  period  of  8  days.  However,  a 
culture  of  anthrax  bacillus  in  l)ouillon  was  not  destroyed  during  a  period  of  8  days, 
except  when  exposed  to  a  concentration  of  1:100  of  Lysoform. 

The  bactericidal  action  of  soaps,  D.  Koxradi  {Arch.  Jlgg.,  44  {1902),  Xo.  2,  pp. 
101-112). — A  test  was  made  of  the  disinfecting  power  of  a  number  of  soaps  with 
regard  to  certain  species  of  pathogenic  bacteria,  especially  anthrax  bacillus.  It  was 
found  that  certain  soaps,  especially  those  which  contain  certain  odorific  materials, 
were  complete  disinfectants.  As  a  test  of  this  problem  the  author  smeared  anthrax; 
cultures  on  the  hands  and  then  washed  the  hands  with  so-called  Resorcin  soap  with 
the  result  that  all  of  the  anthrax  bacilli  were  destroyed. 

AGRICULTURAL  ENGINEERING. 

Irrigation,  F.  H.  Newell  {Twelfth  Census  United  States,  Census  Rpts.,  vol.  6  {Agri- 
culture, pt.  2),  pp.  799-880,  pis.  9,  figs.  3.5). — The  history  of  irrigation  in  America  is 
briefly  reviewed;  the  present  area  of  irrigated  land,  extent  and  measurement  of  the 
water  supply,  planning  and  construction  of  irrigation  systems,  methods  of  irrigation, 
pumping,  drainage,  waste  of  water,  duty  of  water,  and  alkali  are  discussed;  and  gen- 
eral statistics  of  irrigation  in  the  various  States  and  Territories  in  the  arid  and  humid 
regions  are  given. 
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"Exclusive  of  the  rice-producing  States,  the  Territory  of  Hawaii,  and  Indian  res- 
ervations, the  number  of  irrigators  in  the  United  States  in  1899  was  108,218,  an 
increase  of  54,082,  or  100  per  cent,  over  the  number  reported  in  1889.  The  number 
of  acres  irrigated  was  7,539,545,  an  increase  during  the  10  years  of  3,908,165,  or 
107.6  i^er  cent.  Of  the  total  irrigated  area,  5,944,412  acres  were  in  crops,  and  the 
total  value  of  the  products  therefrom  was  $86,860,491.  The  total  cost  of  construction 
of  the  irrigation  systems  operated  in  1899  was  $67,770,942.  ...  In  the  number  of 
irrigators  California  stands  far  ahead  of  any  other  State,  having  about  one-fourth  of 
the  total  number  in  the  United  States.  Colorado,  however,  exceeds  in  the  number 
of  acres  irrigated,  although  not  in  the  value  of  irrigated  crops." 

Of  the  total  irrigated  area,  7,093,629  acres  were  watered  from  streams,  and  169,644 
acres  from  wells.  The  number  of  acres  in  crops  irrigated  in  1899  was  5,711,965,  and 
the  number  of  irrigated  acres  in  pasture  and  unmatured  crops  was  1,551,308.  The 
Talue  of  the  irrigated  crops  was  $84,433,438.  ...  Of  the  irrigated  area,  7,263,273 
acres  was  in  the  arid  States,  273,117  acres  in  the  semiarid  region,  and  3,155  in  the 
himiid  region. 

Problems  in  farming-  by  irrigation,  S.  Avery  {Agriculture  [Nebraska'],  1  {1903), 
No.  11,  })}}.  9-12). — A  brief  discussion  of  questions  relating  to  water  rights,  distribu- 
tion of  water,  alkali,  etc. 

Irrigation  on  a  Sussex  farm  {Country  Life  [^London'],  12  {1902),  No.  311,  pp. 
797-799,  Jiijs.  .5). — Describes  a  method  of  irrigating  grass  and  grain  by  means  of  a  10- 
in.  centrifugal  pump  driven  by  steam,  the  water  l)eing  delivered  through  10-in. 
canvas  hose. 

Irrigation  on  the  Burdekin  Delta  {Queensland  Agr.  Jour.,  12  {1903),  No.  1,  pp. 
49-59,  jil.  l,Ji'/.  1). — The  pnssi})ilities  ami  present  development  are  discussed. 

Prospect  for  irrigation  on  the  Colorado  River,  F.  H.  ISewell  {Forest-y  and 
Irrig..  9  i  1903),  N<>.  2,  pp.  72-74). 

Completion  of  the  Nile  dams,  J.  Ward  {Cagsler's  Mag.,  23  {1903),  No.  S,  pp. 
S49-051,  figx.  10). — Descriptions  of  tiu-  Assiuut  and  Assuan  dams. 

Projects  for  water  conservation,  irrigation,  and  drainage  in  New  South 
"Wales,  H.  G.  INIcKixney  {Jour,  and  Proc.  Roy.  Soc,  New  South  Wales,  35  {1901),  pp. 
223-242). — A'num1)er  of  jiroposed  systems  of  water  supply  and  con.servation  are 
discussed. 

A  simple  home-made  water  lift,  A.  II.  Bexsox  (  Queensland  Agr.  Jour.,  12  {1903), 
No.  1,  pp.  45,  40,  pi.  1). 

Agricultural  implements  in  France,  R.  P.  Skinner  {Amer.  Inventor,  10  {1903), 
No.  6,  pp.  91-93,  figs.  11). — Descriptions  are  given  of  some  of  the  types  of  machines 
and  implements  in  common  use  in  France  and  suggestions  are  made  as  to  how 
American  manufacturers  may  increase  their  trade  there,  especially  by  giving  more 
attention  to  adapting  their  machines  and  implements  to  the  limitations  and  distinctive 
features  of  continental  metho(ls. 

On  official  trials  of  farm  machinery,  F.  Bokelmax  {Tids.^kr.  L<ntdT>kon.,21  {1902), 
No.  5,  pp.  297-331 ) . 

Trials  of  agricultural  machinery  in  ITltuna  {Landtmannen,  13  {1902),  Nos.  48, 
pp.  761-767;  49,  pp.  777-779;  50,  ]>]>.  S05-S07;  51,  pp.  8I4-SI8) . 

On  the  application  of  electricity  in  agriculture,  C.  V.  Birk  ( Tidsskr.  Lando- 
1-0)1.,  21  {1902),  No.  7,  pp.  413-452). 

The  technical  machine  testing  station  of  the  Institute  for  the  Fermentation 
Industries  in  Berlin  {Dent.  Lmidu:  J'n.^sr,  30  (1903),  N>.  9,  pp.  6S,  69,  fig.  1). — A 
brief  note  on  the  e<|uipnient  and  work  of  this  station. 

Equipment  and  processes  employed  in  agricultural  operations,  A.  Hidien 
{Rapport  sur  I e  material  et  les precedes  des  exploitations  rurales.  Erposition  Universelle 
Internationale de  1900,  group  7,  class  35.  Min.  Com.,  Ind.,  Posies,  et  Telegraphes,  France, 
1902,  p>p  492,  figs.  100). — This  includes  reports  on  the  exhibits  made  at  the  Paris 
Exposition  of  1900  of  agricultural  implements  and  machinery,  by  the  author;  in  vet- 
erinary science  and  farriery,  by  A.  Lavalard,  and  in  fertilizers,  by  H.  Joulie. 
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Granaries  of  the  General  Transportation  Company  of  Paris,  F.  Main  {Jour. 
Agr.  Prat.,  n.  ser.,  5  {1903),  No.  4,  PP-  118-120,  figs.  2). — Describes  granaries  arranged 
so  as  to  secure  mechanical  stirring  of  the  grain,  constructed  on  the  same  principle  as 
those  previously  noted  (E.  S.  R.,  14,  p.  196). 

MISCELLANEOUS. 

Thirteenth.  Annual  Report  of  Arizona  Station,  1902  {Arizona  Sta.  Rpt.  1902, 
pp.  233-270). — This  includes  the  organization  list,  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1902,  and  reports  of  the  director  and  heads  of  departments  noted 
in  part  elsewhere. 

Fifteenth  Annual  Report  of  Indiana  Station,  1902  {Indiana  Sta.  Rpt.  1902, 
pp.  24)- — This  contains  the  organization  list  and  reports  of  the  director  and  members 
of  the  station  staff.  A  list  of  station  publications  issued  during  the  year,  acknowl- 
edgments, and  a  financial  statement  for  the  fiscal  year  ended  June  30,  1902,  are 
included. 

Fifteenth  Annual  Report  of  New  York  Cornell  Station,  1902  {New  York 
Cornell  Sta.  Rpt.  1902,  pp.  XLIII-f-433). — The  report  proper  includes  the  organi- 
zation list  of  the  station,  brief  reports  of  the  director  and  heads  of  departments, 
and  a  financial  statement  for  the  fiscal  year  ended  June  30,  1902.  Appendix  I  con- 
tains reprints  of  Bulletins  194-202  of  the  station  on  the  following  subjects:  The 
Hessian  fiy — its  ravages  in  New  York  in  1901  (E.  S.  R.,  13,  p.  572),  further  observa- 
tions upon  ropiness  in  milk  and  cream  (E.  S.  R.,  13,  p.  686),  fourth  report  on  potato 
culture  (E.  S.  R.,  13,  p.  734),  investigations  concerning  the  germicidal  action  in 
cow's  milk  (E.  S.  R.,  13,  p.  783),  orchard  cover  crops  (E.  S.  R.,  13,  p.  951),  sepa- 
rator skimmed  milk  as  food  for  pigs  (E.  S.  R.,  13,  p.  1079),  muskmelons  (E.S.  R., 
14,  p.  40),  buying  and  using  commercial  fertilizers  (E.  S.  R.,  14,  p.  23),  and  trajj 
lanterns,  or  "moth-catchers"  (E.  S.  R.,  14,  p.  272).  Appendix  II  contains  a  detailed 
financial  statement  for  the  fiscal  year  ended  June  30, 1901.  Apjiendix  III  contains 
a  circular  of  information  on  the  reading  course  for  farmers;  reprints  of  Reading 
Lessons  for  Farmers'  Wives  Nos.  3-5;  Home  Nature  Study  Course  Nos.  16-24; 
nine  numbers  of  the  Junior  Naturalist  ^Monthly  issued  during  1901  and  1902;  and 
a  syllabus  of  lectures  on  nature  study. 

Annual  report  of  the  director,  H.  P.  Armsby  {Pennsylvania  Sta.  Bui.  61,  pp. 
12). — -The  different  lines  of  station  work  are  briefly  outlined,  mention  is  made  of 
needed  equipment,  and  the  income  of  the  station  from  different  sources  is  compared 
with  that  of  a  number  of  other  stations. 

Fifteenth  Annual  Report  of  South  Carolina  Station,  1902  [Soutli  Carolina 
xSta.  Rpt.  1902,  pp.  20). — This  includes  the  organization  list  of  the  station,  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1902,  departmental  reports,  and  a  brief 
synopsis  of  the  bulletins  issued  during  the  year.  The  report  of  the  chemist  contains 
a  summary  of  the  analyses  of  fertilizers  inspected  during  1901  and  1902. 

Crop  Reporter  {U.  S.  Dept.  Agr.,  Division  of  Statistics  Crop  Reporter,  4  {1902),  Nos.. 
7,  8;  4  {190S),  No.  9,  pp.  8  each) . — These  numbers  contain  statistical  information  on 
the  condition  of  crops  in  the  United  States  and  foreign  countries.  No.  7  includes  a 
report  on  crop  conditions  in  the  different  States  and  Territories  on  November  1, 1902. 
No.  9  includes  a  letter  from  the  Secretary  of  Agriculture  to  Congress  upon  the  advis- 
ability of  consolidating  with  the  Weather  Bureau  the  work  of  gathering  reports  and 
statistics  of  crops.     Consolidation  is  considered  inadvisable. 

Statistics  of  agriculture  {Twelfth  Census  United  States,  Census  Rj)ts.,  vols.  5  {Agri- 
culture, pt.  1),  pp.  r('XXXVI+767,  pis.  19;  6  {Agriculture,  pt.  2),  pp.880;  pis.  19).— 
Part  1  deals  with  farms,  live  stock,  and  animal  products,  and  part  2  with  crops  and 
irrigation.  The  statistics  relating  to  special  lines  of  agriculture  are  noted  elsewhere 
in  this  issue.     The  agricultural  progress  in  the  United  States  during  the  last  50  years 
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is  reviewed.  The  number  of  farms  in  1850  was  1,449,073,  and  in  litOO,  5,739,657. 
The  census  shows  a  total  value  of  farm  lands  and  buildings  in  1900  of  $16,074,690,247, 
of  which  21.4  per  cent  was  in  buildings.  The  farms  are  classified  by  area,  principal 
source  of  income,  value  of  products  of  1899  not  fed  to  live  stock,  tenure,  and  by  color 
or  race  of  farmer.  Of  the  total  number  of  farms,  3,806,414  contained  each  50  acres 
or  over.  Of  the  total  nunil^er,  54.9  per  cent  was  operated  by  owners,  22.2  per  cent 
by  share  tenants,  13.1  per  cent  by  cash  tenants,  7.9  per  cent  l)y  part  owners,  0.9  per 
cent  by  owners  and  tenants,  and  1  per  cent  by  salaried  managers  or  overseers.  "White 
farmers  operated  86.6  per  cent  of  the  total  number  of  farms.  The  total  value  of  ani- 
mal products  in  1899  was  estimated  at  $1,718,990,221,  and  the  total  value  of  all  crops, 
including  forest  products,  at  $3,020,128,531.  The  number  of  persons  making 
agriculture  their  principal  occupation  was  10,438,121. 

Cotton  manufactures,  E.  Stanwood  (  Tn-eljth  Census  United  States,  Census  Bui.  215, 
pp.66). — In  1900  cotton  manufactures  represented  a  capital  of  $460,842,772,  invested 
in  973  establishments  and  including  the  value  of  land,  buildings,  machinery,  tools, 
and  implements,  exclusive  of  the  cai)ital  stock  of  any  of  the  corporations.  The  prod- 
ucts of  the  industry  represented  a  value  of  $332,806, 156.  The  figures  for  the  manufac- 
ture of  cotton  small  wares  are  not  included  in  the  above  statement.  Of  this  class 
there  were  82  establishments  with  a  capital  of  $6,397,385,  with  products  amounting  in 
value  to  $6,394,164.  The  total  value  of  products  in  1900  was  5.5  times  as  nmch  as  in 
1850.  The  industry  was  then  the  leading  manufacturing  interest  of  the  country  and 
still  holds  that  rank.  Detailed  statistics  of  the  industry,  including  such  items  as 
imports  and  exports,  the  growth  of  the  industry  from  decade  to  decade,  its  geograph- 
ical distribution,  the  number  of  employees  and  their  wages,  together  with  other 
important  data,  are  given  in  tables. 

Historical  development  and  present  condition  of  agriculture  in  Roumania, 
C.  JoKMEscu  {Iiiauij.  I>iM.,   Viiir.  Bonn,  1901,  pp.  151). 

Chang-es  in  agricultural  management  in  Wurttemberg-  during  the  latter 
half  of  the  nineteenth  century,  F.  Fraxck  {Inauij.  Bi'<s.,  Unir.  .Jena,  1902,  pp.  100, 
map  1). — This  work  treats  mainly  of  the  changes  which  have  taken  place  during  the 
period  in  the  acreage  cultivated  by  the  individual  farmer,  and  in  the  conditions 
affecting  the  culture  of  crops  and  the  raising  of  live  stock. 

Decreasing  the  culture  of  grain  in  favor  of  stock  raising,  E.  von  Rechen- 
BEKG  {Inaug.  Diss.,  Unir.  Jena,  1902,  pp.  79). — This  treatise  compares  the  results  of 
grain  farming  and  stock  raising  and  discusses  under  what  conditions  either  the  one 
or  the  other  is  profital»le.  A  general  review  of  agricultural  conditions  in  Germany 
is  also  given. 

Determination  of  net  profits  in  agriculture,  L.  Hlschke  {Inaug.  Diss.,  Univ. 
Jena,  1901,  pp.  43). — The  economic  phase  of  farming  is  considered  in  detail  and  cal- 
culations showing  the  net  profits  for  small,  medium,  and  large  farms  under  conditions 
existing  in  middle  Thuringia  are  presented.  This  dissertation  forms  part  of  a  report 
on  the  conditions  of  German  agriculture.  An  investigation  of  this  subject  was 
authorized  by  the  Government. 

Nature  study  ( Ontario  Agr.  Col.  and  Expt.  Farm  Bui.  12  f,  pp.  79,  figs.  96) , — This 
bulletin  includes  a  series  of  articles  written  by  members  of  the  staff  of  the  Ontario 
Agricultural  College  for  the  purpo.se  of  presenting  "  items  of  information  and  simple 
commonplace  incidents  regarding  natural  objects,  m  the  hope  of  interesting  .  .  . 
young  people  and  inducing  teachers  to  undertake  such  work  in  the  Public  and  High 
Schools  of  the  Province."  The  following  subjects  are  discussed  in  a  way  which  ena- 
bles young  readers  to  understand  them:  The  origin,  composition,  and  use  of  soil;  the 
growth  of  plant  roots;  the  growth  of  wheat;  bread  making;  the  yeast  plant;  butter 
making;  bee  keeping;  apple  growing;  sugar  production  from  the  maple  tree  and  the 
sugar  beet;  poultry  raising;  the  cabbage  butterfly;  a  number  of  common  birds,  and 
horse  training. 
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Alabama  College  and  Station. — By  a  law  recently  enacted  by  the  State  legisla- 
lature  R.  S.  jNIaekintosh,  horticulturist,  has  been  made  ex-officio  State  horticulturist. 
Fifteen  hundred  dollars  per  annum  is  appropriated  to  the  college  to  enforce  rules  and 
regulations  looking  to  the  protection  of  fruit  trees,  vegetables,  etc.,  against  the  San 
Jose  scale,  and  insect  pests  in  general.  All  nursery  stock  sold  in  Alaliama  Ijy  dealers 
within  or  without  the  State  must  carry  the  certificate  of  the  State  horticulturist. 
Jesse  Jones,  of  Manhattan,  Kans.,  succeeds  R.  W.  Clark  as  assistant  agriculturist. 

Arizona  Station. — The  Territorial  legislature,  during  the  session  just  ended, 
approi)riated  111, 000  for  the  use  of  the  station,  to  be  expended  particularly  for  the 
benefit  of  the  date  orchard  and  the  station  farm  and  for  the  dissemination  of  the 
results  of  the  station  work  throughout  the  Territory  by  means  of  publications, 
farmers'  institutes,  and  short  courses  of  instruction.  This  appropriation  places  the 
station  prospectively  in  a  thoroughly  satisfactory  condition  in  all  of  its  departments. 

Colorado  College  and  Station. — L.  G.  Carpenter,  professor  of  civil  and  irriga- 
tion engineering  in  the  college  and  director  of  the  station,  has  been  appointed  State 
engineer. 

Florida  Station. — Geo.  F.  Mitchell  lias  lieen  ap])ointed  assi.«tant  in  field  experi- 
ments. 

Indiana  Station. — A  newspaper  report  states  that  Arthur  Goss,  chemist  of  the 
New  Mexico  College  and  Station,  has  been  elected  director  of  the  station,  vice  H.  A. 
Huston,  resigned. 

MAssACHrsETTs  CoLLEGE  AND  STATION. — Ralph  E.  Smith,  assistant  botanist,  has 
resigned  to  accept  the  position  of  plant  pathologist  at  the  California  University  and 
Station,  and  entered  upon  his  new  duties  early  in  April.  The  State  legislature 
has  appropriated  $20,820  for  the  college,  $16,605  of  which  is  for  the  comjiletion  of 
the  new  dining  hall  and  central  heating  plant,  $1,115  for  maintenance  to  cover  the 
deficit  in  the  income  from  the  United  States  land  grant,  $1,600  for  fitting  up  an  agri- 
cultural laboratory,  $500  for  walks,  $500  annually  for  the  maintenance  of  the  heating 
and  lighting  plant,  and  the  same  amount  for  the  dining  hall.  The  bill  jiroviding  a 
new  feeding-stuffs  law,  previously  mentioned,  has  been  passed. 

Missouri  College  and  Station. — The  State  legislature  has  just  appropriated  to 
the  college  and  station  $62,600  for  the  following  improvements  and  extensions: 
Veterinary  hospital  for  contagious  diseases,  $15,000;  barn,  $10,000;  improved  live 
stock,  $5,000;  plant  house  for  work  in  plant  physiology  and  pathology,  $7,500; 
additional  equipment  for  dairy,  horticulture,  and  live-stock  buildings,  $9,000;  experi- 
ment station,  $10,000.  Provision  has  been  made  for  an  additional  instructor  in  each 
of  the  following  departments:  \'eterinary  medicine,  entomology,  horticulture,  botany, 
and  extension  work.  The  law  concerning  the  manufacture  and  sale  of  commercial 
fertilizers  was  revised  to  relieve  the  station  of  the  duty  of  analyzing  samples  of  all 
the  fertilizers  before  they  were  placed  upon  the  market,  and  now  requires  the  station 
to  select  samples  in  the  open  market  and  analyze  the  same.  The  analytical  fee  was 
abolished  and  the  price  of  tags  increased  from  1  cent  to  IJ  cents  each  for  packages 
of  100  lbs.  or  less,  and  3  cents  each  for  jmckages  weighing  more  than  100  lbs. 
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Montana  College  and  Station. — At  the  session  of  the  State  legislature  just  closed 
an  appropriation  of  $5,000  a  year  was  made  for  the  maintenance  of  the  station, 
$5,500  for  a  central  heating  plant  for  the  experiment  station  and  agricultui-al  build- 
ings, $3,000  for  a  seed  house  and  granary,  and  $13,000  for  a  cattle  and  dairy  barn. 
These  added  facilities  will  strengthen  both  the  college  and  station  departments  of 
agriculture  and  permit  of  developing  lines  of  work  for  which  there  is  very  much 
need  in  the  State,  notably  dairying. 

New  Hampshire  CoLLEtiE  and  Station. — C.  S.  Murkland,  president  of  the  college, 
has  resigned,  to  take  effect  May  1,  1903.  Arthur  L.  Sullivan,  assistant  chemist  of 
the  station,  has  resigned  to  accept  an  aiipointment  as  analytical  chemist  in  the  Office 
of  Internal  Revenue  of  the  United  States  Treasury  Department. 

Cornell  University. — L.  H.  Bailey,  professor  of  horticulture,  has  been  appointed 
director  of  the  college  of  agriculture  and  dean  of  the  faculty  of  agriculture,  to  succeed 
I.  P.  Roberts  upon  his  retirement. 

North  Dakota  Station. — The  legislature  has  made  an  appropriation  of  $5,000 
for  a  substation  to  be  established  at  Edgeley. 

Ohio  Station. — The  station  has  established  two  additional  test  farms,  one  located 
at  Germantown,  in  the  tobacco  district  of  southwestern  Ohio,  and  to  have  the  study 
of  tobacco  problems  as  part  of  its  work;  the  other  located  at  Carpenter,  Meigs. 
County,  in  the  hill  region  of  southeastern  Ohio,  and  to  be  devoted  to  the  special 
study  of  the  problems  peculiar  to  that  region.  The  sandy  land  test  farm  in  north- 
western (^hio  has  been  abandoned  for  the  present. 

Oklahoma  College  and  Station. — The  governor  has  reappointed  all  the  members 
of  the  board  of  regents,  and  their  nominations  have  been  contirmed  by  the  council. 
The  Territorial  legislature  has  made  some  alterations  in  the  funds  for  the  maintenance 
of  the  college  which  will  result  in  increasing  the  total  revenue  of  the  college  to  the 
extent  of  about  5  per  cent.  An  appropriation  of  $2,500  was  made  to  the  station  to 
cover  the  cost  of  the  manufacture  and  free  distribution  of  ]:)lackleg  vaccine. 

Oregon  Station. — E.  F.  Pernot,  l>acteriologist,  has  obtained  encouraging  results 
in  curing  cheese  in  sealed  cans  with  the  aid  of  pure  cultures.  Experiments  in  con- 
trolling the  flavor  of  cheese  have  been  in  progress  at  the  station  for  two  years  past. 
By  the  new  method,  the  fresh  curd  containing  the  pure  cultures  is  placed  in  tin  cans, 
pressed  overnight  in  a  cheese  press,  and  the  covers  then  soldered  on.  The  ripening 
process  is  said  to  result  in  a  cheese  of  superior  and  cjuite  uniform  flavor,  and  of  a 
more  friable  and  waxy  texture  than  ordinary  cheese,  without  rind  or  danger  of  mold. 

Pennsylvania  College. — In-  order  to  make  the  new  library  building  more  fully 
adequate  to  the  needs  of  the  college,  Andrew  Carnegie  has  increased  his  donation 
for  that  purpose  from  $100,000  to  $150,000.  The  designs  for  the  new  library  will  be 
com{)leted  soon,  and  it  is  expected  that  the  work  of  construction  will  be  begun  by 
May  1. 

Pt)KTo  Rico  Station. — The  insular  legislature  has  appropriated  $5,700  for  the  sta- 
tion, $2,000  of  which  is  for  tobacco  experiments,  $1,000  for  experiments  with  coffee, 
and  $2,700  for  permanent  improvements  on  the  farm,  such  as  fencing,  underdraining, 
irrigation  ditches,  etc. 

Texas  College  and  Station. — The  following  changes  have  been  made  in  the  gov- 
erning board:  K.  K.  Leggett,  of  Abilene;  GeorgeT.  Jester,  of  Consicana;  W.  J.  Clay, 
of  Austin;  A.  Haidusheck,  of  Lagrange,  and  L.  D.  Amsley,  of  Hempstead,  have  been 
appointed,  vice  A.  C.  Oliver,  Wm.  Malone,  A.  P.  Smyth,  John  W.  Kokernot,  and 
Jeff  Johnson,  retired.  The  new  chemical-veterinary  Iniikling  recently  completed  is 
now  occupied  by  the  departments  of  chemistry  and  veterinary  medicine.  The  large 
lecture  room  in  this  building  has  been  used  the  past  winter  for  holding  a  course  of 
lectures  by  leading  agriculturists  and  horticulturists,  including  a  number  from  out- 
side the  State.      E.  P.  Stiles,  superintendent  of   the   Troupe  Substation,  resigned 
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March  1.  Instructor  E.  C.  Green,  of  the  horticultural  department  <>f  tiie  college,  has 
been  placed  in  charge  of  the  station  work  temporarily. 

Wyoming  University  and  Station. — The  last  legislature  passed  a  i)ure-food  bill, 
making  the  chemist  of  the  station  State  chemist.  The  laboratories  of  the  university 
were  designated  State  laboratories  to  carry  on  this  work,  and  an  appropriation  of 
$1,000  per  year  was  made  to  provide  an  assistant  who  will  do  the  analytical  work. 
It  is  expected  that  the  station  will  be  somewhat  benefited  in  that  the  chemist  will  be 
aided  in  certain  investigations  of  value  to  the  station.  The  legislature  also  api>ropri- 
ated  $15,000  to  build  an  armory  and  gymnasium. 

U.  S.  Department  of  AGRiciLTrRE. — F.  H.  Hitchcock,  chief  of  the  Division  of 
Foreign  3Iarkets,  has  resigned  to  become  chief  clerk  in  the  new  Department  of  Com- 
merce and  Labor. 

E.  Y..  Ewell,  assistant  chief  of  the  Bureau  of  Chemistry,  has  left  the  Department 
to  have  charge  of  the  Atlanta  office  of  the  German  Kali  Works. 

Filibert  Eoth,  of  the  Bureau  of  Forestry,  has  been  appointed  professor  of  forestry 
in  the  University  of  Michigan. 

Frank  Bond,  for  two  years  past  connected  with  the  irrigation  investigations  of  this 
Ofiice,  has  resigned  to  accept  the  position  of  Chief  of  the  Drafting  Division  of  the 
(leneral  Land  Office. 

Harry  Hayward,  professor  of  animal  industry  and  dairying  in  the  New  Hampshire 
Agricultural  College,  has  been  appointed  p.ssistant  chief  of  the  Dairy  Division,  and 
p].  H.  Webster,  professor  of  dairying  in  the  Kansas  Agricultural  College,  has  been 
appointed  inspector  and  expert. 

James  L.  Farmer,  of  Tennessee,  has  been  appointed  chief  special  agent  for  the 
college  and  station  exhibit  at  St.  Louis,  and  is  temporarily  located  in  the  Office  of 
Experiment  Stations. 

A.  L.  Quaintance,  entomologist  of  the  Maryland  Agricultural  College  and  F^xperi- 
ment  Station,  has  resigned  to  accept  a  position  in  the  Division  of  Entomology.  He 
will  have  charge  of  the  investigations  on  the  cotton-boll  weevil  this  season. 

Assignment  of  Soil  Survey  Parties,  1903. — The  localities  in  which  the  soil 
survey  will  be  carried  on  the  present  season  by  the  Bureau  of  Soils  is  shown  l)y  the 
following  table,  the  places  named  being  the  headquarters  of  the  parties: 

Soil  surrey/,  1903. 


Party  in  charge  of— 

April  1  to  July  1. 

July  1  to  October  1. 

October  1  to  Jaiuiary  1. 

Fran  k  Bennett 

Brookings,  S.  Dak 

Worcester  County,  Md  . . . 
Long  Island,  N.  Y 

Parsons,  Kans 

F.  E.  Bonsteel 

Sussex  County,  Del 

Sussex  Countv,  Del. 

J.  A.Bonsteel 

Loll!,'  Island,  N.  Y 

Long  Island,  N.  Y. 
Shelbv  Countv,  Mo. 

R.  T.A.Burke 

T.  A.Caine 

G.N.Coffey 

E.O.  Fippin 

W.E.Hearn 

J.G.Holmes 

C.  A.Jensen 

Fargo,  N.  Dak 

Sangamon  County,  111 

Connecticut  Valley 

Nacogdoches,  Te.x 

San  Luis  Valley,  Colo 

Fargo,  N.  Dak 

Johnson  and  Knox  coun- 
ties, 111. 

Connecticut  Valley 

Grand  Island,  Nebr 

San  Luis  Valley,  Colo 

Lamar  County,  Tex. 
Winnebago    and    Ford 

counties,  111. 
Harpers  Ferrv,  W.  Va. 
Norfolk,  Nebr. 
Needlesarea,  California. 
Do. 

J.E.  Lapham 

M.  H.  Lapham 

Norfolk,  Va 

Asheville,  N.  C 

Sacramento,  Cal 

.\sheville  N  C 

Santa  Clara,  Cal 

Sacramento  Cal. 

A.  \V.  Mangum 

Pickens,  S.  C 

Saluda,  S.  C 

Cerro  GJordo  County,  Iowa  .. 
Ashtabula  County,  Ohio. . . . 

Laramie,  Wyo 

Baton  Rouge,  La 

Milk  River,  Montana 

Davidson  County,  Tenn 

Oakland  County,  Mich 

OrangeburgCountv.S.C. 
Marshall  Countv,  Ala. 
Miller  Countv.  Ark. 

H.  W.Marean 

J.O.Martin 

L.  Mesmer 

Storey  County,  Iowa 

Clinton  Countv,  Pa 

Blackfoot,  Idaho 

Audubon  Park,  La 

Utah  County,  Utah 

Veroqua  area,  Wisconsin  . 
Lyon  County,  Minn 

T.D.Rice 

A.M.Sanchez 

W.G.Smith 

H.J.  Wilder 

Needles  area,  California. 
LauderdaleCountv,  Ala. 
Pikeville,  Tenn. 

The  headquarters  for  the  tobacco  work  will  be  at  Nacogdoches,  Woodville,  and 
Lufkin,  Tex.;  Marion,  Perry  County,  Ala. ;  Hartsville,  Darlington  County,  S.  C. ; 
Germantown,  Ohio,  and  Hartford,  Conn. 
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Statistics  of  the  Agricultural  Colleges  and  Experiment  Stations. — The  sta- 
tistics of  these  institutions  for  the  past  year  have  recentlj'  1)een  compiled  and  are 
now  in  press  as  a  bulletin  of  this  Office.  The  summary  shows  that  there  are  66  col- 
leges of  agriculture  and  mechanic  arts,  63  of  which  maintain  courses  of  instruction 
in  agriculture.  The  aggregate  value  of  the  permanent  funds  and  equipment  of  the 
land-grant  colleges  and  universities  in  1902  is  estimated  to  be  $67,544,888.25,  of  which 
the  land-grant  fund  of  1862  furnishes  $11,369,031.50.  The  total  number  of  acres  of 
land  granted  to  the  States  under  the  act  of  1862  was  10,110,852,  of  which  1,010,845 
acres,  valued  at  $4,315,546.06,  remains  unsold.  The  value  of  the  farms,  grounds,  and 
buildings  and  equipment  of  these  institutions  is  estimated  at  $34,426,291.15. 

The  income  of  these  institutions  in  1902,  exclusive  of  the  experiment  station  funds, 
w^as  $9,166,272.82.  Of  this  amount,  $682,960.65  was  derived  from  interest  on  the 
land  grant  of  1862,  $72,098.63  from  interest  on  other  land  grants,  $1,200,000  from  the 
United  States  appropriation  under  act  of  1890,  and  $3,761,291.21  from  State  appro- 
priations for  current  expenses,  buildings,  and  other  special  purposes.  The  value  of 
the  additions  to  the  permanent  endowment  and  equipment  of  these  institutions  in 
1902  is  estimated  at  $3,413,202.96. 

The  faculties  ofthe  colleges  of  agriculture  and  mechanic  arts  numbered  2,229  per- 
sons,  and  in  other  departments  1,050,  making  a  grand  total  of  3,279  persons  in  the 
faculties  of  the  land-grant  institutions.  The  students  in  1902  were  as  follows:  (1) 
By  classes — preparatory,  8,272;  collegiate  classes,  17,212;  short  or  special  courses, 
5,114;  postgraduate,  483;  other  departments,  16,334;  total,  46,699.  (2)  By  courses — 
agriculture,  6,299;  mechanical  engineering,  4,702;  civil  engineering,  2,146;  electrical 
engineering,  1,814;  mining  engineering,  935;  chemical  engineering,  499;  architec- 
ture, 336;  household  economy,  2,706;  veterinary  science,  977;  dairying,  1,372;  mili- 
tary tactics,  12,996.  The  graduates  in  1902  numbered  4,443,  and  since  the  organiza- 
tion of  these  institutions,  50,026.  The  average  age  of  graduates  in  1902  was  21  years 
and  11  months. 

There  are  now  60  agricultural  experiment  stations,  excluding  the  sulistations,  and 
of  these  55  receive  ai)propriations  provided  for  by  act  of  Congress.  In  Connecticut, 
New  Jersey,  New  York,  Hawaii,  Missoui'i,  Alabama,  and  Louisiana  separate  stations 
are  maintained  wholly  or  in  part  by  State  funds. 

The  total  income  of  the  stations  during  1902  was  $1,328,847.37,  of  which  $720,000 
was  received  from  the  National  Government,  the  remainder,  $608,847.37,  coming 
from  the  following  sources:  State  governments,  $369,771.12;  individuals  and  com- 
munities, $2,301.38;  fees  for  analyses,  $80,942.36;  sales  of  farm  products,  $105,644.60; 
miscellaneous,  $50,187.91.  In  addition  to  this  the  Office  of  Experiment  Stations 
had  an  appropriation  of  $139,000  for  the  past  fiscal  year,  including  $12,000  for  the 
Alaska  experiment  stations,  $12,000  for  the  Hawaiian  investigations,  $12,000  for  the 
Porto  Eico  investigations,  $20,000  for  nutrition  investigations,  and  $50,000  for  irriga- 
tion investigations.  The  value  of  additions  to  the  equipment  of  the  stations  in  1902 
is  estimated  at  $262,829.62. 

The  stations  employ  710  persons  in  the  work  of  administration  and  inquiry,  not 
including  the  regular  or  temporary  laborers.  Of  these  56  are  directors  or  special 
agents  in  charge  of  stations,  151  chemists,  54  agriculturists,  7  agronomists,  25  animal 
husbandmen,  73  horticulturists,  50  botanists,  20  mycologists  and  bacteriologists,  56 
entomologists  and  zoologists,  8  biologists,  34  dairymen,  27  veterinarians,  12  meteor- 
ologists, 5  physicists,  4  geologists,  and  9  irrigation  engineers.  Three  hundred  and 
sixty-four  station  officers  do  more  or  less  teaching  in  the  colleges  with  which  the 
stations  are  connected. 

The  activity  and  success  of  the  stations  in  bringing  the  results  of  their  work  before 
the  public  continue  unabated.  During  the  year  they  published  373  annual  reports 
and  bulletins,  which  are  many  more  than  are  required  by  the  Hatch  Act.  These 
were  supplied  to  over  half  a  million  addresses  on  the  regular  mailing  lists.     A  larger 
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number  of  stations  than  formerlj'  supplemented  their  regular  publications  with  more 
or  less  frequent  issues  of  press  bulletins,  and  most  of  the  stations  report  a  large  and 
constantly  increasing  correspondence  with  farmers  on  a  wide  variety  of  topics. 

Ontario  Agricultural  College. — A  short  course  in  stock  and  grain  judging  for 
farmers'  institute  workers  Avas  held  at  the  college  this  year  for  tlie  tirst  time.  The 
course  opened  ^larch  17,  and  continued  for  two  weeks.  It  included  judging  exer- 
cises with  horses,  beef  and  dairy  cattle,  sheep,  swine,  and  grain,  including  the 
identification  of  weed  seeds  found  in  grass  seed  and  clover  seed. 

The  School  of  Practical  Agriculture  and  Horticulture  at  Poughkeepsie. — 
This  school,  recently  removed  from  Briarcliff  ^lanor,  is  to  be  closed  on  account  of 
failure  to  secure  the  necessary  fundi;  for  buildings  and  general  equipment.  The  fur- 
nishings of  the  two  leased  buildings  which  it  occupied  and  the  stock  and  implements 
on  the  farm  will  be  sold. 

DoYLESTOWN  Farm  School. — The  trustees  have  decided  to  i)urchase  a  tract  of  land 
as  an  addition  to  the  farm,  at  a  cost  of  $5,000.  The  Pennsylvania  legislature  has 
appropriated  $15,000  toward  the  maintenance  of  the  school. 

Winona  Agricultural  and  Technical  Institute. — This  is  a  secondary  school  for 
boys,  opened  last  September  at  Winona  Lake,  Ind.,  and  is  located  on  the  grounds  of 
the  Winona  Assembly  and  Summer  School.  The  course  of  study  embraces  six  years 
of  work,  two  in  the  preparatory  department  and  four  in  the  academic.  The  subjects 
having  an  agricultural  bearing  are  soils  and  crops,  farm  buildings,  breeds  of  live 
stock,  history  of  agriculture,  dairying,  agricultural  engineering,  feeds  and  feeding, 
entomology,  economic  botany,  horticulture,  agricultural  physics,  and  chemistry.  In 
addition  to  these  subjects,  instruction  is  given  in  literature,  mathematics,  history, 
science,  manual  training,  language,  the  Bible,  vocal  music,  and  physical  culture.  The 
enrollment  this  year  is  nearly  90,  and  includes  boys  from  11  different  States  and  3 
foreign  countries.  A  memorial  to  be  known  as  the  James  A.  Mount  Building  will 
be  ready  for  occupancy  in  the  fall. 

New  Periodicals. — The  Pasteur  Institute  of  Paris  has  recently  issued  a  new 
publication  entitled  Bulletin  de  V Instltut  Paxtenr.  The  first  number  bears  the  date 
February  28,  1903,  and  the  publication  is  to  be  issued  bimonthly.  The  purpose  of 
this  Bulletin  is  to  furnish  to  persons  who  are  interested  in  micro-biology  in  its 
broadest  sense  reviews  and  abstracts  of  current  literature  in  this  field.  The  material 
contained  in  the  Bulktbi  is  divided  into  2  classes,  viz,  reviews  and  abstracts.  The 
reviews  deal  in  a  critical  manner  with  subjects  of  general  interest,  and  are  intended 
for  the  use  of  persons  who  are  not  experts  in  micro-biology  or  actually  occupied  in 
investigations  in  this  field.  The  abstracts  will  l)e  made  to  cover  all  publications  on 
bacteriology,  medicine,  general  biology,  physiology,  and  biological  chemistry,  in  so 
far  as  these  may  be  connected  with  the  subject  of  micro-biology.  The  abstracts  are 
classified  into  8  groups  according  to  the  subjects  involved,  as  follows:  General  works, 
text-books,  micro-biology,  technique,  instruments,  cultures,  staining;  morphology 
and  classification  of  microbes;  works  on  general  biology  as  related  to  micro-biology; 
chemical  actions  exercised  by  microbes,  agricultural  and  industrial  micro-biology; 
pathogenic  effects  of  microbes,  etiology  of  diseases,  experimental  infections,  reactions 
of  the  organism;  microbic  and  cellular  toxins,  cytotoxins,  diastases;  phagocytoses, 
immunity,  vaccination,  serotherapy;  and  hygiene,  prophylaxis,  disinfection. 

JVaturuissenschaftliche  Zcitschrift  fur  Land-  und  Forstuirtschaft  (Natural  Science 
Journal  for  Agriculture  and  Forestry)  is  the  title  of  a  new  periodical  which  appeared 
early  in  the  year.  It  is  a  monthly  journal,  edited  l)y  Prof.  Carl  Freiherr  von  Tubeuf 
and  Dr.  Lorenz  Hiltner,  both  of  Munich,  who  have  associated  with  themselves  as 
collaborators  a  long  list  of  specialists  prominent  in  various  branches  of  agriculture 
and  forestry.     The  scope  of  the  new  journal  Avill  embrace  the  anatomy,  physiology, 
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and  biology  of  agricultural  plants  and  forest  growths,  the  chemistry  and  physics  of 
the  soil,  meteorology,  and  injurious  diseases  and  insects.  Both  original  articles  and 
abstracts  will  be  pulilished,  together  with  notes  and  personal  items. 

The  Royal  Bavarian  Agricultural-Botanical  Institute,  which  was  opened  at  Munich 
last  October,  with  Dr.  L.  Hiltner  as  director,  has  Ijegun  the  publication  of  an  organ 
known  as  Fraktische  Blatter  fur  Pflanzenhau  und  Pfanzensclivtz.  Judging  from  the 
announcement  and  the  first  number,  it  is  to  be  a  sort  of  popular  bulletin,  issued 
monthly  and  confined  to  brief  accounts  of  matters  of  direct  interest  to  the  practical 
farmer.  As  the  popular  organ  of  a  German  scientific  institution  and  edited  by  the 
director,  it  is  of  interest  as  marking  a  rather  unusual  departure. 

Miscellaneous. — A  note  in  Scieyice  states  that  the  Government  of  Nicaragua  will 
send  15  students  annually  to  colleges  of  agriculture  in  the  Southern  States. 

An  experiment  farm  of  50  acres  near  Comanche,  Tex. ,  is  reported  to  have  been 
established  by  the  "Frisco  System,"  with  the  object  of  assisting  the  farmers  of  the 
region  in  raising  hogs,  interest  in  which  has  l)een  increased  b}'  the  establishment 
of  a  packing  house  at  Fort  Worth. 

As  previously  announced  (p.  532)  the  Carnegie  Institution  has  made  a  grant  of 
$8,000  for  the  establishment  and  maintenance  of  a  desert  botanical  laboratory.  Act- 
ing on  the  recommendation  of  the  committee  appointed  to  look  after  the  location  and 
management  of  the  laboratory,  F.  V.  Coville  and  D.  T.  MacDougal,  the  regents  have 
decided  to  locate  the  laboratory  on  a  tract  of  about  50  acres  of  land  near  Tucson, 
Ariz.     A  laboratory  building  will  be  erected  there  at  an  early  date. 

The  Sharon  Biological  Observatory,  a  summer  school  for  teachers  at  Sharon,  Mass., 
will,  according  to  Science,  experiment  in  forestry  on  a  tract  of  300  acres  of  woodland 
which  it  purposes  making  into  a  model  forest.  Applications  have  been  made  to  the 
Bureau  of  Forestry  for  a  working  plan. 

G.  M.  Odium,  a  graduate  of  the  Michigan  Agricultural  College  in  1900,  now  farm 
manager  of  the  Methodist  Episcopal  Estate,  Umtali,  Rhodesia,  is  in  this  country  to 
study  the  farm  machinery  in  use  on  large  ranches  in  our  "Western  States,  with  a  view 
of  purchasing  and  exporting  suitable  steam-power  plows  and  other  implements  for 
use  on  the  estate  in  his  charge.  This  estate  contains  about  13,000  acres,  and,  while 
not  officially  connected  with  the  agricultural  department  of  Rhodesia,  a  small  area 
is  being  used  by  Mr.  Odium  for  demonstration  experiments  with  cereals,  legumes, 
forest  trees,  and  in  irrigation,  under  the  auspices  of  that  department. 

The  department  of  agriculture  of  Rhodesia,  located  at  Salisbury,  has  until  this 
year  been  a  division  of  the  surveyor-general's  department,  but  is  now  an  independ- 
ent organization  consisting  of  the  secretary  of  agriculture,  E.  Ross  Townsend,  an 
agriculturist,  a  register  of  brands,  a  staff  of  clerks,  and  the  veterinary  service,  which 
includes  a  chief  vetermary  surgeon  and  five  assistant  surgeons.  The  department 
cooperates  with  farmers  in  experiments  with  cotton  and  tobacco,  maintains  a  free 
veterinary  service,  and  publishes  bulletins  for  distribution  among  the  farmers.  Mr. 
Odium  will  spend  considerable  time  studying  the  work  of  the  U.  S.  Department  of 
Agriculture,  more  especially  with  reference  to  the  tobacco  investigations,  for  the  pur- 
pose of  making  a  comprehensive  report  to  the  department  of  agriculture  of  Rhodesia. 
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Perhaps  no  line  of  re.seareb  with  fiirm  aniiiial.s  promises  more  impor- 
tant returns  to  station  workers  than  digestion  experiments  and  other 
studies  with  horses.  This  is  brought  out  by  a  recent  compilation  of 
investigations  on  horse  feeding,  b}^  Dr.  C.  F.  Langworthy,  of  this 
Office,  which  summarizes  late  work  on  the  subject,  and  especially  such 
as  has  been  done  by  the  American  stations.  It  is  evident  from  this 
that  while  there  is  an  abundance  of  data  regarding  the  composition  of 
the  comparative!}'  small  number  of  feeding  stuffs  ordinarily  given  to 
horses,  the  data  regarding  the  digestibility  of  the  different  materials 
is  quite  limited,  both  in  respect  to  the  number  of  feeding  stuti's  studied 
and  the  number  of  experiments  with  an}^  given  feed.  For  instance, 
record  was  found  of  only  a})out  thirty-six  tests  Avith  oats,  thirt}'  with 
meadow  hay,  and  twelve  with  alfalfa,  feeding  stutfs  which  have  appar- 
ently been  most  often  selected  for  studies  of  digestibility.  These 
num1)ers  do  not  include  numerous  expi'riments  in  which  these  mate- 
rials form  part  of  a  mixed  ration  and  no  attempt  was  made  to  determine 
the  digestibility  of  single  materials. 

It  appears  that  the  work  of  the  stations  in  the  United  States  along 
these  lines  is  limited  to  a  single  series  which  was  carried  on  at  the 
Maryland  Statio.n.  Further  experiments  are  much  needed  with  such 
conmion  feeding  stutfs  as  green  grasses  and  clover,  timothy,  chner, 
and  other  hav-^,  corn  silage,  wheat,  barley,  wheat  bran,  wheat  slu)rts, 
dried  brewers'  grains,  gluten  meal,  linseed  meal,  etc.  The  digesti- 
bility of  some  of  these  has  apparently  never  been  studied  with  horses, 
while  in  other  cases  more  figures  are  needed  in  order  that  satisfactory 
average  values  may  be  available. 

Additional  feeding  experinuMits  under  different  conditions  could  also 
be  made  with  profit  to  supply  accurate  data  regarding  the  comparative 
economy  of  various  feeding  stuff's  and  rations,  their  wholesomeness 
and  effectiveness  when  fed  for  long  periods,  and  related  topics.  It  is 
a  common  practice  to  feed  horses  an  abiuidant  ration  before  they  are 
sold  in  order  that  they  may  reach  market  in  good  condition.  So  far 
as  can  be  learned  ):)ractically  no  studies  have  been  made  of  the  value 
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of  different  rations  for  this  purpose,  the  length  of  time  the  feeding 
should  be  continued,  und  the  eoniparativi^  cost  of  the  gains  made. 

In  the  compilation  referred  to  data  are  summarized  showing  the 
amounts  fed  to  their  horses  ))y  tire  companies,  express  companies, 
packing  houses,  and  others  employing  large  numbers  of  animals,  as 
well  as  the  rations  fed  to  farm  horses  at  the  experiment  stations.  On 
an  average  the  ration  of  the  American  draft  horses  at  light  labor  was 
found  to  supply,  per  thousand  pounds  live  weight,  approximately  one 
pound  of  digestil)le  protein  and  fifteen  thousand  calories  of  energy. 
Similar  values  for  horses  at  moderate  work  are  one  and  one-half  pounds 
of  digestil^le  protein  and  twenty-three  thousand  calories.  These  values 
are  considerably  lower  than  those  called  for  by  the  Woltf-Lehmann 
feeding  standards.  It  is  interesting  to  note  that,  basing  his  deduction 
on  data  of  an  entirely  different  character,  Zuntz  has  pointed  out  that 
the  Wolff'  standards  are  too  high.  Other  investigators  have  reached 
the  same  conclusion.  The  sul^ject  is  certainly  worth  the  attention  of 
American  investigators,  as  the  importance  of  devising  suita1)le  feeding- 
standards  for  horses  can  hardly  be  overestimated. 

So  far  })oth  American  and  foreign  experiments  with  horses,  gener- 
ally si)eaking,  have  been  limited  to  draft  animals  and  arni}^  horses. 
The  food  recpiirements  of  hunters,  driving  and  carriage  horses,  and 
other  fancy  classes  is  practically  an  unworked  field  so  far  as  experi- 
mental Investigations  are  concerned. 

The  Lit)rarv  of  Congress  has  commenced  the  printing  of  a  series  of 
cards  which  will  be  helpful  to  those  in  charge  of  agricultural  lil)raries 
and  to  the  users  of  such  libraries  in  general.  This  series  of  cards  is 
devoted  to  the  accessions  which  are  being  constantly  made  to  the  Lil>rary 
of  this  Department.  These  are  uniform  in  size  with  the  catalogue 
cards  now  so  generally  used  by  libraries,  and  contain  the  name  of  the 
author  and  title  of  the  book,  and  a  quite  full  description,  the  contents 
frequently  being  noted.  They  are  aAailable  for  purchase  ))v  libraries 
and  individuals,  for  incorporation  in  card  catalogues,  or  for  record 
purposes.  All  or  only  a  portion  of  the  cards  of  this  series  ma}^  lie 
ordered,  and  as  many  copies  of  each  title  as  are  desired,  to  suit  the 
purpose  for  which  they  are  used. 

Each  card  l)ears  the  imprint  of  the  Department  Library,  and  serial 
numbers  are  given  which  correspond  with  the  numbers  in  the  Acces- 
sions to  the  Department  Library,  issued  quarterly.  This  furnishes  a 
convenient  means  of  selecting  and  ordering  the  cards,  which  are  dis- 
tri))uted  b}'  the  Library  of  Congress,  The  charge  is  two  cents  each 
for  single  copies,  and  one-half  cent  each  for  additional  copies  or  dupli- 
cates. Although  every  card  need  not  l)e  purchased  unless  desired, 
lists  should  be  made  up  in  the  serial  order  of  the  cards,  for  conven- 
ience in  filling  the  order,  and  where  this  is  not  done  a  slight  additional 
charge  is  made. 
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It  will  thu.s  he  .seen  that  the  convenience  and  puri)o.se  of  the  user 
has  been  considered  in  allowing-  a  selection  of  cards  along  any  given 
subject  or  class  of  publications,  and  in  providing  duplicates  at  slight 
cost  for  cross-reference  or  other  purposes,  l^p  to  the  present  time 
al)out  eight  hundred  titles  have  been  printed. 

The  value  of  these  cards  and  the  use  which  may  be  made  of  them 
will  be  quite  evident.  The  Department  of  Agriculture  is  expending 
through  its  Library  a])out  seven  thousand  dollars  a  year  in  the  pur- 
chase of  l)ooks.  These  are  for  the  most  part  on  subjects  relating  (juite 
directly  to  agriculture  and  agricultural  science,  and  include  all  the 
new  ))ooks  of  value  which  come  to  the  notice  of  the  Librarian  and  the 
large  corps  of  Department  workers  in  various  lines,  as  well  as  many 
old  and  rare  works.  The  Department  Librar^^  is  fast  becoming  an 
unusually  complete  repositor}'  of  historical  and  new  literature  on  agri- 
culture and  the  sciences  relating  to  it,  and  its  lists  of  accessions  have 
a  special  value  to  persons  interested  in  that  field. 

The  printing  of  these  cards  will  be  a  convenience  to  libraries,  as 
they  may  be  incorporated  in  anv  card  catalogue  and  thus  save  the 
la)>or  of  cataloguing  a  book  which  the  library  has,  or  show  where  it 
may  be  found.  They  contain  much  more  information  than  the  ordi- 
nary librar}'  card,  and  are  less  expensive.  In  time  they  will  naturally 
form  quite  extensive  bibliographies  on  a  variety  of  subjects,  and  thus 
enhance  the  value  of  the  small  library  for  reference  purposes.  For 
the  agricultural  colleges  and  experiment  stations  they  have  a  special 
value,  and  will  be  an  increasingly  useful  contribution. 

The  Department  Lil)rary  is  now  engaged  in  preparing  a  card  cata- 
logue of  the  contents  of  scientitic  ])eriodicals,  and  Avill  begin  printing 
this  soon.  A  selected  list  of  the  more  important  journals  has  been 
made,  and  these  will  be  catalogued  in  order,  beginning  in  each  case 
with  the  first  volume  of  the  journal.  Cards  will  be  made  not  only  for 
the  title  of  each  article,  but  for  each  important  subdivision  of  the 
article,  making  the  catalogue  quite  detailed  and  enabling  intelligent 
classification  of  the  cards. 

This  undertaking  is  in  line  with  the  suggestion  of  the  Committee  on 
Indexing  Agricultural  Literature,  which  has  been  working  in  this 
direction  for  several  years  past.  It  will  be  of  the  greatest  assistance 
in  looking  up  literature  upon  any  subject,  and  will  be  available  to  all 
college  and  s^-ption  men,  as  sets  will  be  distributed  gratis  to  the  college 
and  station  libraries.  As  the  sets  of  periodicals  included  in  the  cata- 
logue are  all  on  the  shelves  of  the  Department  Library,  and  as  these 
books  are  now  loaned  out  to  college  and  station  men  under  certain 
restrictions,  this  catalogue  of  periodical  literature  will  help  to  relieve 
the  difiiculties  of  workers  at  institutions  where  librar}^  facilities  are 
meagre. 
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The  National  Institute  of  Agricailture  at  Paris  has  recently  issued 
an  illustrated  volume  of  nearly  six  hiuidred  pages  living  a  historical 
account  of  this  institute,  especialh^  during  the  period  from  1870  to 
lOOl,  and  a  description  of  its  present  organization  and  work."  The 
institute  was  established  at  Versailles  in  1848,  but  Avas  suppressed  in 
1852  and  was  reestablished  in  Paris  August  9,  1876.  The  founder  of 
the  institution  was  Eugene  Tisserand.  The  volume  contains  lists  of 
the  various  men  who  have  held  professorial  chairs  in  the  institution, 
and  also  its  present  organization,  together  with  ])ibliographical  lists 
of  the  works  published  by  the  various  professors.  M.  Tisserand  was 
director  from  1876  to  187i>,  M.  Eisler  from  1879  to  1900,  and  the 
present  incumljent  is  Paul  llegnard. 

The  instruction  given  at  the  institute  is  both  theoretical  and  prac- 
tical, and  is  intended  to  turn  out  expert  agricidturists,  with  the 
necessary  practical  and  scientific  knowledge  for  managing  farms  and 
estates,  l)ecoming  administrative  officers  in  the  agricultural  work  of 
the  government,  instructors  in  special  lines,  directors  and  investiga- 
tors in  experiment  stations,  agricultural  engineers,  and  similar  callings 
where  expert  knowledge  is  required. 

Although  primarily  an  institution  for  instruction,  a  number  of 
special  experiment  stations  have  been  established  in  connection  with 
the  institute,  as  departments  of  it  or  under  its  general  supervision. 
Among  these  are  the  Station  for  Seed  Testing,  established  in  1884, 
now  under  the  direction  of  E.  Schribaux;  the  Station  for  Testing 
Agricultural  Implements,  established  in  1887,  of  which  M.  Ringel- 
mann  is  director;  the  Laboratory  of  Fermentations,  established  in 
1888,  under  E.  Duclaux;  the  Station  for  Vegetable  Pathology,  estab- 
lished in  1888,  under  the  direction  of  M.  Delacroix;  the  Entomolog- 
ical Station,  established  in  1894,  now  in  charge  of  M.  Brocchi;  the 
Viticultural  and  Enological  Laboratory,  under  the  direction  of  M. 
Viala;  and  the  Experiment  Station  for  Agricultural  Hydraulics,  with 
M.  Herisson  at  its  head.  These  various  laboratories  receive  third-year 
students  who  serve  to  some  extent  as  assistants  in  the  lal)oratory 
work. 

This  memoir  of  the  National  Institute  of  Agriculture,  which  is  the 
capstone  of  agricultural  education  in  France  and  one  of  the  foremost 
institutions  of  its  kind  in  the  world,  contains  much  which  is  of  inter- 
est and  of  permanent  \alue  to  the  student  of  agricultural  education 
and  investigation. 

aL'Institut  National  Agronomique  de  1876  a  1901. 


RECENT  WORK  L\  AGRICULTURAE  SCIENCE. 


CHEMISTRY. 


On  the  colorimetric  determination  of  small  quantities  of  phosphoric  acid 

and  silica,  F.  P.  Veitch  (Jour.  A)ner.  Chem.  Soc,  25  {1903),  No.  ^, jrp.  169-184).-— 
This  article  reports  a  study  of  the  conditions  affecting  the  accuracy  of  the  Lepiere  « 
colorimetric  method  for  phosphoric  acid  as  worked  out  in  detail  by  Woodman  and 
Cay  van  (E.  S.  R.,  13,  p.  319),  viz,  the  influence  of  turbidity,  organic  matter, 
ammonium  and  iron  salts,  dissolved  silica,  etc.,  and  means  of  overcoming  the  errors 
thus  introduced.  The  method  proposed  by  the  author  for  the  determination  of 
phosphoric  acid  and  silica  in  the  same  soil  solution  is  as  follows: 

"The  water  or  extract  is  tested  for  iron  l)y  adding  potassium  ferrocyanid  to  the 
acidified  solution.  The  absence  of  interfering  amounts  of  iron  having  been  shown, 
a  measured  volume  of  the  water  or  soil  extract  is  freed  from  suspended  matter  by 
filtration  or  bj-  passing  through  a  Chamberland  filter  (reject  the  first  100  cc.  that 
])asses)  or  by  evaporating  to  dryness  and  filtration,  or  in  some  cases  where  the  water 
is  but  slightly  turbid  the  turbidity  or  color  is  corrected  for  by  determining  its 
amount  in  terms  of  the  standard,  the  reading  thus  obtained  being  afterwards  sub- 
tracted from  the  final  readings.  Add  to  the  clear  extract  5  cc.  of  nitric  acid  (sp.  gr. 
1.07)  and  4  cc.  of  molybdate  solution.  Place  in  the  camera,  allow  10  to  30  minutes 
for  development  of  color,  and  compare  with  a  standard  j^hosphate  solution,  which 
may  conveniently  contain  10  parts  per  million  of  phosphorus  pentoxid  and  be  con- 
taine<l  in  a  sliding  tube  connected  b}^  rubber  tubing  with  a  side  neck  tube  graduated 
in  cubic  centimeters  within  the  camera.  (The  color  of  the  standard  is  not  affected 
l)y  the  rubber  tube  during  one  working  day,  but  the  standard  should  be  made  fresh 
each  day. )  The  readings  thus  obtained  (several  should  be  made  and  the  average 
taken)  minus  the  reading  for  turbidity,  when  calculated  to  a  volume  of  100  cc, 
equals  P^Os+SiOj  in  parts  per  million  of  solution. 

"Another  measured  portion  of  the  water  or  extract  is  evaporated  to  dryness  twice 
with  a  filtration  between  the  evaporations  in  a  porcelain  or  })latinum  dish  with  3  cc. 
nitric  acid  (s]).  gr.  1.07)  plus  a  little  magnesium  nitrate,"  heated  2  hours  in  a 
water  oven,  5  cc.  nitric  acid  (sp.  gr.  1.07)  added,  filtered,  washed  to  about  45  cc, 
placed  in  a  camera,  and  compared.  If  colored,  the  reading  is  noted  and  is  finally  sub- 
tracted from  the  total  reading.  Add  4  cc.  of  ammonium  molybdate  and  thoroughly 
mix.  Place  in  the  camera  and  compare  after  2  to  5  minutes.  The  corrected  reading 
calculated  to  volume  of  100  cc.  is  P^Os  in  parts  per  million  of  solution.  This  reading 
subtracted  from  the  Si.02+P205  reading  and  the  difference  multiplied  ]jy  0.55  gives  the 
silica. 

""Where  the  original  solution  is  too  nmch  colored  with  organic  matter  to  be  accu- 
rately corrected  for  by  reading  the  color  thus  produced  against  the  standard  phos- 
])hate  solution,  it  is  necessary  to  evaporate  with  about  0.1  gm.  magnesium  nitrate  & 
and  burn  off  the  organic  matter,  take  up  with  water  +3  nitric  acid,  evaporate  to  dry- 

«Bul.  Soc.  Chim.  Paris,  15  (1896),  p.  1213. 

''  "  In  solutions  containing  sufficient  base  to  form  normal  phosphates  with  all  the 
phosphoric  acid,  the  addition  of  magnesium  nitrate  appears  to  be  unnecessary," 
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ness,  and  heat  2  liours  in  the  water  oven.  Add  5  cc.  nitricarid  and  jji-occed  as  above. 
Readings  =P205.     In  this  case  siHca  is  not  determined."  « 

Varions  precautions  to  be  observed  are  noted  and  results  of  tests  of  the  method  are 
reported  which  show  that  "there  is  a  maximum  error  of  ±2  scale  divisions  (each 
scale  division  =1  cc. )  in  the  reading.  When  the  soil  solution  is  made  by  treating  1 
part  of  i-'oil  with  5  parts  of  water  and  50  cc.  are  taken  for  the  determination,  the 
crmr  on  the  dry  soil  is  ±2  parts  per  million  cc. ;  when  100  cc.  are  taken  for  the 
determination,  the  error  is  ±1  part  per  million,  so  that  the  working  errors  may 
only  be  neglected  when  at  least  200  cc.  of  solution  are  taken  for  tlie  determination." 

Determination  of  citric-soluble  phosphoric  acid  in  Thomas  slag  by  the 
molybdate  method,  11.  ^eujsauek  {  /(.schr.  Aiujcir.  Clicin.,  15  ( lUO..'),  Xo.  44,  pp.  113.3- 
1  L!.'>;  (tli-s.  in  filial [/.^t,  'JS  {190S),  No.  S'2S,  p.  50). — The  author  recommends  a  molybdic 
solution  containing  in  2  liters  150  gm.  of  ammonium  molybdate  and  1  liter  of  nitric 
acid  ( 1.2  sp.  gr. ),  since  it  is  claimed  that  such  a  solution  does  not  precipitate  silicic 
acid  fniin  the  citric-acid  solution  of  the  slag.  Moreover,  the  precipitation  with  this 
^olution  is  complete  after  15  minutes'  heating  at  80°  C.  and  30  minutes'  standing, 
and  the  ]ircci]>itate  is  dense  and  easily  waslied. 

Determination  of  phosphoric  acid  in  Thomas  slag-,  ().  Kellnek  and  (). 
BoTTCiiEU  [CJu'in.  Ztij.,  26  {1902),  Xo.  97,  p.  1151;  abs.  in  Analyst,  2S  {1903),  Xo.  323, 
p.  50). — If  a  precipitate  which  is  not  entirely  soluble  in  hydrochloric  acid  is  formed 
by  adding  to  the  Wagner  extract  of  the  slag  an  ecpial  volume  of  a  reagent  made  by 
dissolving  1,100  gm.  of  citric  acid  in  water,  adding  4,000  gm.  of  24  per  cent  ammonia 
and  diluting  to  10  liters,  boiling  for  1  minute,  and  allowing  to  stand  5  to  10  minutes, 
the  silica  of  the  slag  should  be  removed,  before  the  phosphoric  acid  is  precipitated 
with  magnesia  mixture,  by  the  Bottcher  method  (E.  S.  R.,  0,  p.  520). 

Chemical  analysis  of  soils,  R.  Corr.\ui  {Bol.  Clilm.  Farm.,  41  {1!)02),  pp.  410- 
424,  675-G7S;  <ihx.  in  Clicm.  Ccnthl.,  1002,  II,  Xo.  21,  p.  1340). — This  article  discusses 
methods  of  sampling  and  chemical  and  physical  analysis.  The  calcium  carbonate 
content  (.)f  the  soils  is  calculated  from  the  loss  of  weight  on  treatment  of  the  soil  with 
hydrochloric  acid  in  a  special  apparatus  which  is  described.  Total  phosphoric  acid 
is  determined  in  nitric  acid  solution  of  the  soil  l)y  multiplying  the  weight  of  ammo- 
nium phosphomolybdate  precipitate  by  0.0355.  In  certain  cases  the  phosphoric 
acid,  magnesia,  potash,  and  soda  combined  with  humus  are  determined.  The  direct 
precipitation  method  of  Corenwinder  and  Contamine  is  used  for  potash. 

A  chemical  method  for  determining  the  quality  of  limestones,  A.  M.  Petek 
{Jour.  Amtr.  Cheni.  Soc,  25  {1903),  Xo.  2,  jyp.  143-150). — Proceeding  on  the  theory 
that  the  rapidity  of  disintegration  of  limestones  depends  upon  the  proportion  of  oxi- 
dizable  material — ferrous  phosphate,  organic  matter,  etc. — the  author  jiroposes  to 
measure  the  quality  of  limestones  for  building  and  road-making  purposes  by  dissolv- 
ing "the  limestone  in  dihite  sulphuric  acid  in  the  jjresence  of  a  known  amount  of 
potassium  permanganate  and  determining  how  inncli  permanganate  has  been  reduced 
during  that  process,  after  which  the  solution  is  to  lie  used  for  the  determination  of 
phosphoric  acid  by  a  rapid  volumetric  method,  and  the  insoluble  residue  for  the 
determination  of  the  insoluble  matter  and  clay."  The  details  of  the  method  are 
explained,  and  the  results  of  its  use  in  the  examination  of  a  number  of  samples  are 
reported.  "The  conclusion  would  seem  justified  that  the  limestone  which  consumes 
much  more  than  0.3  per  cent  of  oxygen  and  at  the  same  time  contains  as  much 
as  1  per  cent  of  phosphoric  acid,  more  especially  if  it  contains  also  several  per  cent 
of  clay,  will  disintegrate  i-apidly  upon  exposure  to  air  and  moisture  and  will  be  unde- 
sirable for  road  l)uilding  or  other  exposed  construction." 

The  determination  of  atmospheric  carbon  dioxid  by  the  "Walker  inethod, 
A.  G.  Woodman  {Jour.  Amer.  Chem.  Soc,  25  {1903),  No.  2,  pp.  150-li;i,  jlijx.  2). — 

""Or  the  organic  matter  maybe  destroyed  by  treating  with  aqua  regia  in  the 
pre.'^ence  of  sutlicicnt  base  to  prevent  loss  of  phosphoric  acid." 
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This  iiK'thod"  is  l)rit'iiy  outlined  us  follows:  "To  a  (letlnitt'  volume  of  air,  usually  1 
to  2  liters,  is  added  a  measured  anK)unt  of  standard  barium  hydroxid,  care  being 
taken  to  avoid  contaet  of  the  solution  with  the  air.  After  the  al)sorption  of  the  car- 
bon dioxid  the  solution  is  filtered  under  reduced  pressure  throut^h  asbestos  and  the 
clear  barium  hydroxid  received  into  a  known  excess  of  standard  hydrochloric  acid. 
The  absorption  vessel  is  rinsed  out  with  water  free  from  carl)on  dioxid.  The  excess 
of  acid  is  then  deternuned  by  titration  with  barium  hydroxid."  Keagents  and 
apiianitus  required  for  carrying  t)ut  the  method  are  described  in  detail  and  numerous 
tests  of  its  accuracy  are  rejiorted.  "The results  ol)tained  coniirm  Walker's  statement 
that  the  method  is  accurate  under  ordinary  circumstances  to  0.1  part  in  10,000.  .  .  . 
With  a  Uttle  practice  the  method  was  found  to  T)e  rapid  and  easy  of  execution  and 
preferable  to  the  Pettenkofer  method." 

The  oxidation  of  organic  nitrog-en  compounds  and  the  estimation  of  the 
carbon  and  nitrogen  therein  by  the  moist  process,  K.  A'an  Aken  {Proc.  Sec. 
ScL,  Koninkl.  Akcul.  W'l'tcii.sch.  Amdevdiiiii,  4  {1901-k^),  pp.  91-05). — Tests  are  repoi'ted 
which  show  that  Fritsch's  method  >>  gives  too  low  results  in  case  of  certain  amids  and 
urea  derivatives.  This  appears  to  be  due  largely  to  the  relative  proximity  of  the 
nitrogen  atoms  in  the  compounds.  The  use  of  an  oxidizing  agent  like  chromic  acid 
in  the  Kjeldahl  jirocess  does  not  obviate  the  difficulty. 

Report  on  the  determination  of  constants  for  use  in  the  preparation  of 
hydrographic  tables,  M.  Knudsen  kt  al.  (A'.  JJan.'^ke  Vkleusk.  iSel.^k.  Skr.,  (J.  .srr., 
IJ  (UK).:),  Xo.  I,  pp.  15,  figs.  18). — This  includes  pai>ers  on  the  collection  and  prepa- 
ration of  water  samples,  the  determination  of  specific  gravity,  determination  of 
chlorin  and  salt,  and  expansion  of  sea  water. 

On  the  impurities  in  compressed  oxygen  and  their  role  in  combustion  in 
the  bomb  calorimeter,  M.  Bektuklot  [Conipt.  RcikJ.  Acnd.  Sri.  J'ari'f,  1,15  [1902), 
No.  20,  pp.  82 1-824)- — The  author  finds  that  in  the  amount  of  compressed  oxygen 
used  for  carrying  out  a  combustion  with  the  l)omb  calorimeter  no  carbon  dioxid  or 
at  least  only  a  negligible  quantity  is  contained.  However,  the  oxygen  was  found  to 
contain  0.0005  gm.  hydrogen,  which  would  by  oxidation  produce  a  small  (juantity 
of  heat.  He  believes,  therefore,  that  the  quantity  of  hydrogen  mixed  witli  the 
oxygen  should  be  determined. 

The  nature,  determination,  and  distribution  of  the  pentosans  in  tho  Sea 
Island  cotton,  F.  S.  Shivek  {Soiitli  Carolina  Sta.  Bid.  78,  pp.  38). — The  literature 
of  pentosans  and  their  determination  is  reviewed  at  considerable  length,  the 
phenylhydrazin  and  phloroglucin  methods  of  analysis  as  used  by  the  author  are 
given,  and  determinations  by  V)oth  methods  of  the  jaentosan  content  of  Sea  Island 
cotton  and  its  parts  are  reported.  The  finest  and  coarsest  varieties  of  cotton  of  the 
crops  of  1896  and  1898  were  used.  The  following  table  sunnnarizes  the  main  part 
of  the  data: 

PentosariH  in  Sea  Island  cotton. 


Percentages 
of  parts. 

Pentosans  by  phenylhydra- 
zin method. 

Pentosans  by  phloroglucin 
method. 

Parts. 

Crop  1896. 

Crop  1898. 

Crop  1896. 

Crop  1898. 

1^ 

S.2 

O  cS 

•a  G 

O  03 

u  > 

0.2 

en 

1.2 

If 

6  > 

Lint 

Per  ct. 
4.05 
10.27 

Per  ct. 

6.55 

13.47 

Per  ct. 

1.25 
13. 51 

4.6:^ 
22. 61 
11.33 

"i5."46' 
14.74 

Per  ct. 

1.45 
12. 55 

4.66 
23.83 
12.14 

6.73 
15. 12 
14.35 

Per  ct. 

Per  ct. 

Per  ct. 

1.67 
12.27 

4.02 
22.98 
11. 63 
10.34 
16.17 
15.49 

Per  cl. 

1.60 
11. 83 

4.54 
23. 96 
12.90 

7.14 
16. 60 
15.35 

Per  ct. 

2.17 
14. 15 

4.71 
20. 18 
11.17 

7.05 
16.  76 
16.  63 
13.52 

Per  ct. 
1  71 

Seed 

14.44 

4.67 

20.44 

'"e.'ei' 

16.96 
16.86 
13.97 

13.38 

"•20.' 77' 
12.  33 

13  23 

4  '^7 

Hulls 

20  26 

Bolls 

12.55 
23. 03 
37.13 
12.97 

12.  56 
14.39 
39. 04 
13.99 

11  81 

Leaves 

7.16 
16  63 

Hoots 

15  75 

Whole  plant 

13.14 

«Jour.  Chem.  Soc.  [London],  77  (1900),  p. 
l>  Liebig's  Ann.  Chem.,  294  (1897),  p.  79. 
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The  average  pentosan  content  of  Sea  Island  cottim-seed  meal  of  tiie  crops  of  1897 
and  1898  determined  by  both  methods  was  12.92  j)er  cent.  "From  tliis  work  we  see 
that  the  pentosans  are  widely  distributed  in  the  Sea  Island  cotton  plant  and  all  its 
parts  and  products.  The  average  amount  present  varies  from  1.53  per  cent  in  the 
lint  up  to  21.88  per  cent  in  the  hulls.  From  their  wide  distribution  it  is  highly 
important  that  the  pentosans  should  always  be  determined  in  all  jiroximate  analyses." 
The  work  of  others  is  summarized  to  show  that  these  bodies  apparently  luive  a 
slightly  less  food  value  and  lower  digestibility  than  the  other  well-known  and 
commonly  occurring  constituents  of  the  nitrogen-free  extract.  "In  conclusion,  it 
appears  from  the  close  relation  existing  between  the  pentosan  and  crude-liber  con- 
tent that  the  true  function  of  the  pentosans  in  the  plant  economy  is  the  formation 
of  the  cell  membrane,  as  Stoklasa  [E.  S.  R.,  11,  p.  121]  has  already  observed." 

Solutions  for  testing  cream  and  milk,  J.  B.  Weems  and  C.  E.  Gray  {lova 
>St((.  llnl.  in,  pp.  266-27'2). — Standard  solutions  for  testing  milk  and  cream,  prepared 
from  commercial  alkaline  tablets,  according  to  the  directions  accompanying  them, 
were  found  to  have  strengths  from  12.4  to  14.3  per  cent  greater  than  a  tentii-normal 
solution.  Exposure  of  the  tablets  for  about  6  months  reduced  these  figures  nearly 
10  percent.  Solutions  repeatedly  frozen  and  completely  thawed  did  not  change  in 
strength.  The  use  of  the  liquid  portion  of  a  partly  frozen  solution  was  found  to  give 
inaccurate  results.  Exposure  of  a  standard  solution  in  an  open  vessel  reduced  its 
strength  one-third  in  5  days.  Limewater  prepared  from  either  pure  or  common 
lime  at  66°  F.  had  a  strength  equal  to  0.45  percent  of  a  tenth-normal  solution.  Sug- 
gestions are  given  as  to  the  use  of  standard  solutions,  the  preparation  of  tenth-normal 
from  normal  solutions,  and  the  preparation  of  a  solution  of  phenolphthalein  for  use 
as  an  indicator. 

On  the  determination  of  moisture  in  honey,  F.  T.  Shutt  and  A.  T.  Charkon 
{Traiix.  Roil.  Sue.  Oinnila,  2.  ser.,  S  {i;i02-3),  III,  pp.  35-46,  pi.  1). — Several  methods 
of  determining  moisture  in  honey  were  compared,  with  conclusions  substantially  as 
follows:  "In  drying  a  solution  of  honey  in  glass  tubes  on  asbestos,  a  temperature  of 
98°  G.  at  atmospheric  pressure  induces  a  considerable  and  continuous  dehydration 
of  the  levulose,  resulting  in  an  apparent  loss  of  moisture  far  exceeding  the  real 
amount  present.  Drying  in  glass  tubes  on  asbestos  at  atmospheric  pressure  between 
70  and  75°  also  occasions  a  decomposition  of  the  levulose  of  the  honey.  .  .  .  Dry- 
ing in  platinum  dishes  on  sand  in  a  partial  vacuum  (Sin.)  at  a  temj^erature  of  60 
to  70°  for  24  to  48  hours,  yields  results  in  close  accord  with  those  calculated  from 
the  specific  gravity  determinations.  A  more  prolonged  drying  is  undesirable,  as 
such  appears  to  induce  a  slight  decomposition  of  the  levulose.  Drying  on  asbestos 
yields  much  higher  results  than  drying  on  sand.  This,  apparently,  is  as  true  at  60° 
as  at  70°,  and  indicates  a  peculiar  property  or  quality  of  the  asbestos  in  inducing 
decomposition  of  the  levulose.  There  were  no  differences  of  note  between  the 
results  from  drying  in  round  and  flat  bottom  platinum  dishes."  Similar  determina- 
tions were  made  on  solutions  of  levulose  and  dextrose,  the  results  agreeing  very  well 
on  the  whole  with  those  obtained  on  solutions  of  honey. 

Some  notes  concerning  Halphen's  test  for  cotton-seed  oil,  E.  Fulmer  [Jour. 
Amir.  CJicin.  Soc,  24  {1002),  Xo.  12,  pp.  11.^8-11.55). — The  reaction  was  found  to  l)e 
greatly  diminished  in  intensity  by  heating  the  oil  to  220  to  240°  G.  and  negative  in 
oil  heated  to  260  to  270°  G.  Lard  from  pigs  fed  cotton-seed  meal  showed  an  inten- 
sity of  coloration  by  this  test  equivalent  to  several  per  cent  of  cotton-seed  oil. 

lodin  absorption  of  oils  and  fats,  L.  M.  Tolman  and  L.  S.  Munson  {Jour. 
Amer.  Chem.  Soc,  25  {1903),  No.  3,  pp.  ^4.^-;g5i).— Previously  noted  (E.  S.  R.,  14, 
p.  523). 

Does  cholesterol  occur  in  maize  oil?  A.  II.  Gill  and  C.  G.  Tufts  (Jour. 
Amer.  Chem.  Soc,  25  {1903),  No.  3,  p>p.  251-254).— ^re\ious]y  noted  (E.  S.  R.,  14, 
p.  523). 
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Determination  of  stearic  acid,  11.  Kreis  and  A.  Hafxer  {ZtscJo-.  rDtcrxiirh. 
Xdhr.  II.  (iemtssintl.,  6  [190S),  Xo.  1,  pp.  22-::!7). 

Examination  and  composition  of  lemon  juice,  K.  Farnsteiner  {Ztf^chr.  Uiifer- 
such.  Xahr.  u.  Genussmtl.,  6  (1903),  No.  1,  pp.  1-23). — Methods  of  analysis  are  given 
and  discussed  and  analytical  data  reported. 

The  identification  and  composition  of  malt  liquors,  C.  L.  Parsons  {Jour. 
Amer.  Cheni.  Soc,  24  (1902),  Xo.  12,  pp.  1170-1 17S).— The  results  of  analyses  of  76 
samples  of  American  malt  liquors  as  compared  with  analyses  i)ublished  some  years 
ago  by  the  Division  of  Chemistry  of  this  Department  indicated  a  more  general  use 
of  glucose  in  their  manufacture.  About  50  per  cent  of  the  samples  contained  salicylic 
acid.  The  author  discusses  the  analytical  data  reported  as  regards  the  probable  use 
of  malt  in  the  production  of  the  licjuors  sampled.     Methods  of  analysis  are  given. 

The  standardization  of  sulphuric  acid,  F.  S.  Shiver  (Soidli,  Carolina  Sta.  Bui. 
77,  pp.  7). — Comparative  tests  of  the  barium  chlorid  and  ammonium  sulphate 
methods  for  the  standardization  of  sulphuric  acid  showed  very  close  agreement 
between  the  two  methods.  The  ammonium  sulphate  method  is  considered  fully  as 
accurate  and  far  more  simple  and  rapid  than  the  barium  chlorid  method.  The  author 
also  compared  with  the  barium  chlorid  method,  which  was  taken  as  a  standard  of 
accuracy  in  the  work,  the  two  indirect  methods  proposed  by  S.  P.  L.  Sorensen,  which 
are  based  upon  the  use  of  sodium  oxalate  and  sodium  1)icarbonate,  respectively. 
Both  these  methods  gave  lower  results. 

Analysis  of  tanning-  materials,  W.  H.  Teas  (Jour.  Soc.  Chem.  Tnd.,  22  (1903), 
Xo.  3,  pp.  12S-130) . — This  was  pn>sented  at  the  last  convention  of  the  Association  of 
Official  Agricultural  Chemists  (F.  S.  R.,  14,  p.  113). 

Liquid  baths  for  melting  point  determinations,  H.  Scudder  {Jour.  Amer. 
Chem.  Soc,  25  (1903),  No.  2,  pp.  161-163). — For  temperatures  below  825°  C,  a  mix- 
ture prepared  by  lioiling  together  for  5  minutes  7  parts  by  weight  of  sulphuric  acid 
(sp.  gr.  1.84)  and  3  parts  by  weight  of  potassium  sulphate  is  considered  suitable,  and 
for  temperatures  from  360  to  600^^  a  fused  zinc  chlorid  bath  has  been  found  the  most 
satisfactory.  The  boiling  point  of  the  sulphuric  acid  and  potassium  sulphate  mixture 
may  be  increased  to  365°  by  taking  6  parts  l)y  weight  of  the  acid  and  4  parts  of  the 
sulphate. 

The  prevention  of  bumping,  H.  Scudder  (Jour.  Amer.  Chem.  Soc,  25  {1903), 
Xo.  2,  pp.  163-165). — Directions  are  given  for  the  use  of  a  single  glass  capillary  tube 
ff)r  this  purpose,  the  method  being  considered  simple  and  effective  for  ordinary 
laboratory  wofk. 

A  water  jacket  of  constant  ordinary  temperature,  J.  C.  Schalkwlik  (Proc 
Sec  Scl.,  Kouirdi.  Abid.  Welniscli.  Amsterdtun,  4  (1901-2),  p>p.  29-35,  pi.  1). 

A  new  form  of  Kjeldahl  apparatus  (Apoth.  Ztg.,  17  (1902),  p.  817;  ahs.  in 
Chem.  Centhl.,  1903,  I,  Xo.  3,  p.  194). 

Report  of  the  senior  analyst  for  the  year  1901,  C.  F.  Juritz  (lij^t.  Senior 
Analyst,  Cape  Good  Hope,  1901,  pp.  61,  map  1,  dffm.  1). — This  is  a  report  upon  the 
1,389  miscellaneous  samples  analyzed  during  the  year.  Of  this  number  634  samples 
were  food  products,  of  which  114  were  found  adulterated.  The  number  of  samples  of 
soils  analyzed  was  63  and  fertilizers  40.  Numerous  samples  of  sheep  dips,  disinfect- 
ants, and  minerals  were  also  examined. 

Chemical  division,  B.  C.  Astox  (Xnn  Zealand  Dept.  Agr.  Bpf.  1902,  jrp- 109-126). — 
Analyses  of  8  samples  of  butter,  12  of  milk  and  cream,  55  of  potable  waters,  31  of 
fertilizing  materials,  25  of  soils,  and  numerous  miscellaneous  samples  are  reported, 
together  with  the  results  of  examination  of  Babcock  glassware.  A  preliminary  note 
is  made  on  a  chemical  study  of  the  karaka  nut  ( Corynocarpus  Invigata).  The  kernel 
is  known  to  be  poisonous  in  its  raw  state,  but  suitably  prepared,  is  used  as  a  food. 
Prussic  acid  was  obtained  from  the  aqueous  extract  by  distillation.  A  bitter  crys- 
talline substance,  to  which  the  name  "karakin"  is  given,  was  obtained,  the  method 
of  preparation  and  the  properties  of  the  compound  being  described. 
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Handbook  of  inorganic  chemistry,  ( ).  Dammer  (ITandhurJi  der  anorgnvlarJicn 
Chemie.  Stiittgmi:  Ferdinand  Knkc,  IMS,  vol.  4,  pp-  XXTV-^IO^S). — AT)stracts  of  the 
literature  of  inorganic  chemistry  from  1892  to  1902. 

Results  of  agricultural  chemistry,  A.  Mayer  {ReKuUute  der  AgrihdlurcJieniie. 
Heldelherg:  (Jarl  Winti'r,  190S,  pp.  VIII  \-2G9,  figii.  28). — This  is  a  condensed  summary 
of  what  the  author  considers  the  most  important  practical  results  of  investigations  in 
agricultural  chemistry.  It  is  based  on  the  fifth  revised  edition  of  the  author's  larger 
treatise  on  agricultural  chemistry,  but  is  less  technical  in  style  and  therefore  better 
suited  to  the  purposes  of  the  general  reader. 

Agricultural  chemistry,  I.  Giglioli  {Chhiiiru  agraria,  cnmpeMre,  c  mlvdno. 
Naple.v  Marghieri,  1902,  pp.  XVIII-\-S77,  figs,  ai;  rev.  in  Nature,  07  {1902),  No.  17 SO, 
p.  169). 

Annual  report  of  the  progress  in  animal  chemistry,  R.  Andreasch  and 
K.  Si'iRo  {Jalire.^lji'r.  Thier.  Chein.,  SI  (1901),  pp.  A'A'A'r//-|-mT^) .— This  contains 
abstracts  of  the  literature  of  animal  chemistry  for  1901,  with  subject  and  author 
indexes.  The  volume  is  prefaced  with  a  brief  biograpliical  sketch  of  the  late  M. 
Nencki,  one  of  the  previous  editors  of  this  jtublication,  and  a  list  of  the  pul)lications 
of  Nencki  and  his  pupils. 

BOTANY. 

Studies  in  the  vegetation  of  the  State.  II.  The  relation  of  the  Avater  con- 
tent of  the  soil  to  certain  plants,  principally  Mesophytes,  (1.  (x.  HEDiicocK 
(  Univ.  Nebraska,  Bot.  Surrey  Nebraska,  1902,  VI,  ])p.  79;  abs.  in  Bof.  CentbL,  90  {1902), 
No.  25,  pp.  695,  696). — The  results  of  experimental  studies  of  the  conditions  influenc- 
ing the  growth  of  plants  in  different  soils,  the  water  content  of  the  soils,  and  the  rel- 
ative amount  of  water  in  the  i^lants  are  given,  together  with  statements  as  to  the 
influence  of  drought  on  plants.  The  amount  of  "physical"  water  in  soils  was  found 
to  vary  directly  with  the  water-retaining  capacity  of  the  soils.  The  chief  known  fac- 
tors influencing  the  water  content  are  gravity,  capillarity,  surface  tension,  and  evap- 
oration. The  amount  of  physiological  water  in  s<.iils,  i.  e.,  that  available  for  the  use 
of  plants,  varies  directly  with  the  total  amount  of  water  held  in  the  soil,  and  inversely 
with  the  amount  of  hygroscopic  water.  The  adaptal)ility  and  vigor  of  the  plant 
varies  according  to  its  power  to  draw  water  from  the  soil.  The  amount  of  water  in 
the  soil  which  is  not  available  for  the  use  of  the  plant  is  dependent  directly  upon  the 
ability  of  the  plant  to  withdraw  water  from  the  soil.  The  soil  comppsition  and  tex- 
ture directly  affect  the  ability  of  the  plant  to  withdraw  the  water. 

The  percentage  of  water  in  the  tissues  of  the  plant  is  usually  greatest  in  seedlings 
and  decreases  gradually  as  the  plants  grow  older.  Plants  containing  the  highest  j^er- 
centage  of  water  are  not  necessarily  the  healthiest,  as  frequently  the  most  vigorous 
growing  plants  were  found  to  contain  a  considerably  lower  percentage  of  water  than 
less  thrifty  ones.  Shade  plants  and  plants  grown  under  humid  conditions  have  a 
relatively  high  water  content,  due  probalily  to  the  poor  development  of  the  fibrovas- 
cular  system. 

Mesophytic  plants  apparently  lose  water  when  first  wilting  in  about  the  same  ratio 
by  weight  as  the  soils.  This  probably  indicates  that  the  plant  gets  little  or  no  water 
from  the  soil  after  it  begins  to  wilt  excessively  and  that  the  root  sytem  is  already 
beginning  to  die  at  the  extremities.  Xerophytic  plants  lose  weight  very  slowly  when 
subjected  to  drought  and  some  retain  most  of  the  water  in  their  tissues  even  when 
the  substratum  is  practically  air  dry.  The  percentage  of  water  in  dying  plants  varies 
not  only  with  the  species  but  also  with  the  individuals.  Seedlings  die  with  a  greater 
percentage  of  water  in  their  tissues  than  older  i>lants,  and  mature  plants  when  dying 
contain  the  minimum  percentage  of  water. 

The  ability  of  plants  to  take  water  from  the  soils  varies  in  an  ascending  scale  Irom 
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hydrojiliytes,  through  mesophytes,  to  xerophytes.  In  a  general  way,  the  hniit  of 
available  water  within  the  plant  coincides  with  the  physical  conditions  of  its  habitat. 

Herbaceous  plants,  both  annuals  and  perennials,  when  affected  by  slow  drought 
usually  die  in  the  following  manner:  The  older  leaves  of  the  plant  perish  first,  the 
younger  ones  living  to  the  last.  The  finer  roots  die  first,  then  the  coarser  ones, 
finally  the  stem,  and  last  of  all  the  growing  point  of  the  stem,  or  if  the  plant  is  a 
flowering  one  the  immature  fruit.  Trees,  shrubs,  and  perennial  herbs  lose  their  aerial 
organs  first,  the  roots  usually  being  the  last  part  of  the  plant  to  die.  Bulbous  and 
tuberous  plants,  even  when  immature,  form  their  ImiDis  and  tu])ers  quite  rapidly 
when  caused  to  die  by  drought. 

Influence  of  the  awns  of  grasses,  8.  Treyakov  (Kliozyaene,  1D02,  No.  6,  pp.  188- 
I'Jl;  (ihx.  Ill  /Inn:  Opiiiii).  Agraii.  {.Tour.  Expt.  Lcnuhv.'],  S{1903),  No.  2, pp.  239,  240). — 
The  influence  of  the  awns  on  the  development  of  the  grain  in  red  winter  bearded 
wheat  was  studied  by  the  author  at  the  Poltava  experiment  field.  Two  i)lats  were 
selected,  in  one  of  which  all  the  awns  were  removed  from  the  spike  as  soon  as  they 
appeared,  while  upon  the  other  they  were  allowed  to  remain.  The  ripening  began 
2  days  earlier  in  the  case  of  those  spikes  deprived  of  their  awns.  The  yield  of  grain, 
as  well  as  the  ash  analysis,  is  shown,  from  which  the  conclusion  is  drawn  that  the 
absence  of  awns  is  accompanied  by  a  smaller-sized  grain  and  by  less  weight.  The 
grain  from  the  awnless  spikes  was  richer  in  ash  but  poorer  in  nitrogen  and  phos- 
phorus. Comparisons  were  made  with  the  figures  obtained  in  this  experiment,  and  the 
results  of  growing  bearded  and  beardless  varieties  of  wheat  were  found  analogous  in 
each  case.  By  comparing  the  average  yields  of  awned  and  awnless  wheat  for  a  num- 
ber of  years  the  author  concludes  that  awned  varieties,  under  the  conditions  of  cul- 
tivation at  the  experimental  field,  gave  smaller  yields  of  grain,  but  the  individual 
grain  possessed  a  higher  absolute  weight,  and  the  fluctuations  of  the  bearded  wheats 
are  less  than  those  of  the  lieardless  varieties. — r.  fikkmax. 

Influence  of  the  fluctuation  of  temperature  on  the  respiration  of  seeds 
and  embryos  of  wheat,  Kakchevski  {Mnn.  Warsaw  Univ.,  9  {1901),  pp.  114;  aba. 
ill  Zlnn:  OjniKn.  Arjr'm.  [Jour.  Expt.  Land)/:'],  3  {1903),  No.  2,  p.  241). — The  investi- 
gations here  reported  were  conducted  to  ascertain  how  the  seeds  and  embryos  of 
wheat  are  affected  by  being  subjected  to  elevated  temperatures.  The  subjects  experi- 
mented upon  were  placed  for  24  hours  in  water  before  the  determination  of  the  car- 
bon dioxid  exhalation  was  begun.  As  a  result  of  24  experiments  the  author 
concludes  that  the  energy  of  carbon  dioxid  respiration  is  12  times  as  great  in  the 
case  of  the  embryos  as  in  the  seeds  themselves.  The  preliminary  drying  of  the 
embryos  at  temperatures  of  62°  for  24  hours  does  not  exert  any  appreciable  influ- 
ence on  the  respiration.  If  heated  to  70°  C.  a  reduction  is  ol)served,  and  at  98.5° 
C.  there  is  a  complete  cessation  of  the  exhalation  of  carbon  dioxid  and  death  of  the 
embryo.  With  the  seeds  no  change  takes  place  ev-en  when  dried  up  to  temperature 
of  91°  C.  A  rapid  fall  in  the  respiration  of  carbon  dioxid  begins  if  dried  for  24  hours 
at  98  to  105°,  and  at  112°  death  results.  These  figures  were  obtained  with  seeds  and 
embryos  which  were  subjected  to  elevated  temperature  in  a  dry  condition.  If  the 
same  temperatures  are  attained  in  water,  the  death  point  is  found  to  be  considerably 

lower. —p.    FIREMAN. 

Influence  of  light  on  the  respiration  of  some  of  the  lower  fungi,  N.  A. 
Maximow  {Centbl.  Bakt.  u.  Par.,  2.  Abt.,  9  {1902),  Nos.  G-7,  pp.  193-205;  8,  pp.  261- 
372,  fic/s.  2,  flgms.  18). — The  results  of  a  prolonged  series  of  experiments  with  A.sper- 
giUiisniger,  Mncor  slohmifer,  Penicillinm  sp.,  Oidium  lad  is,  Micrococcus  jtrodigiosus,  and 
Proteus  vulgaris  are  given.  The  organisms  were  grown  in  culture  media,  and  the  effect 
of  light  and  darkness  on  the  carbon  dioxid  production  was  determined.  The  experi- 
ments with  Aspergillus  niger  and  Mucor  stohnifer  are  reported  at  considerable  length. 
It  was  found  in  the  case  of  Aspergillus  that  the  influence  of  light  on  respiration  was 
dependent  upon  the  age  of  the  fungus  and  the  conditions  of  nutrition.      With  young. 
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well-nourished  cultures  light  had  no  effect  on  respiration.  With  old  cultures  the 
action  of  light  promoted  respiration.  The  effect  of  light  usually  became  apparent  in 
about  30  minutes  and  continued  as  long  as  the  conditions  remained  constant.  By 
repeatedly  changing  from  light  to  darkness  the  flasks  in  which  the  organisms  were 
grown,  the  stimulating  influence  of  the  light  was  greatly  diminished.  With  Mucor 
stolonifer  light  had  a  positive  stimulating  effect  for  the  first  half  hour,  but  if  contin- 
ued much  beyond  that  time  it  proved  detrimental  to  the  resijiration  of  the  mold. 

Investig-ations  on  the  respiration  of  plants,  B.  Plovtzev  {Zap.  Imp.  Akad. 
Nauk,  22  {1901),  Xo.  7;  abs.  in  Zhnr.  OpiiiliL  Agnm.  [Jour.  Rxpt.  Lanchv.'],  3  [1902), 
No.  2,  pp.  233-237). — A  critical  review  is  given  of  investigations  relating  to  the  sub- 
ject of  plant  respiration. — p.  fireman. 

The  irritability  of  stigmas  as  a  means  for  the  prevention  of  the  germina- 
tion of  foreign  pollen,  W.  BuRCK  {Pror.  Sec.  Sci.,  Koninkl.  Akad.  WetenscJt.  Am.^ter- 
dam,  4  {1901-2),  p[>.  184-193). — The  results  of  a  study  of  the  irritable  stigmas  of 
Torenia  fournierl  and  of  3fimidus  luteus  are  given,  in  \\'hich  comparisons  are  made 
with  a  number  of  other  plants  possessing  broad  stigmas  which  are  more  or  less  sensi- 
tive. As  a  result  of  these  studies  the  author  claims  that  the  movements  present  in 
the  stigmatic  lips  serve  to  protect  the  flowers  against  the  entrance  of  foreign  pollen. 
In  a  number  of  experiments  he  found  that  the  pollen  of  other  species  would  germi- 
nate upon  the  stigmas  of  a  given  plant,  but  by  the  rapid  closing  of  sensitive  stigmatic 
surfaces  the  lial)ility  to  fecundation  was  greatly  reduced.  If  pollen  from  the  same 
species  be  placed  upon  the  stigmatic  surfaces  the  lobes  closed  and  opened  only  after 
a  considerable  duration  of  time,  if  at  all,  while  if  mechanical  stimulus  or  foreign 
pollen  be  i)resent  the  stigmas  reopen  within  a  quarter  of  an  hour. 

The  necessity  of  lime  for  seedlings,  especially  those  grown  at  high  tem- 
peratures, L.  VON  PoRTHEiM  {Sltzher.  K.  Akad.  irm.  Math.  Naturir.  CI.  []'ienna'\, 
110  {1901),  Xo.  4,  J>p-  113-157). — After  reviewing  and  discussing  considerable  liter- 
ature on  the  role  of  lime  in  plant  nutrition,  the  author  gives  an  account  of  experi- 
ments with  seedlings  of  peas,  lentils,  beans,  vetches,  castor  beans,  flax,  buckwheat, 
poppy,  hemp,  sunflower,  pine,  larch,  and  various  cereals  to  ascertain  the  effect  of  a 
lack  of  lime  in  the  media  in  "vvhich  the  plants  were  grown.  After  sprouting  the  seed 
between  blotters  wet  with  distilled  water,  the  seedlings  were  transferred  to  pots  con- 
taining clay  shale  and  nutrient  solutions  added  that  varied  only  in  the  presence  or 
absence  of  calcium  nitrate.  The  plants  were  watered  from  time  to  time  with  spring 
or  distilled  water,  dependent  on  the  presence  of  lime  in  the  nutrient  media  used. 
The  growth  of  the  different  seedlings  was  noticed  daily,  especially  the  effect  of  rais- 
ing the  temperature  to  from  30  to  35°  C.  In  many  cases,  but  not  all,  the  develop- 
ment of  the  hypocotyl  and  roots  was  much  greater  in  the  pots  containing  lime.  The 
peculiar  feature  of  nearly  all  the  experiments  was  the  turning  brown  and  dying  of 
the  roots  of  the  seedlings  grown  in  the  pots  which  had  received  no  lime.  In  the 
case  of  the  leguminous  seedlings  this  took  place  within  a  few  days.  All  the  plants 
after  a  time  became  weakened  and  diseased,  and  the  time  difference  between  the  2  lots 
was  assumed  to  show  the  necessity  for  lime  for  that  particular  plant.  Increasing  the 
temperature  showed  a  marked  effect  on  the  condition  of  the  2  lots  of  plants,  those 
without  lime  apparently  suffering  the  most. 

According  to  the  author,  his  experiments  show  that  the  presence  or  absence  of 
lime  is  immaterial  for  seedlings  of  cress,  sorrel,  rye,  barley,  wheat,  oats,  larch,  and 
pine.  The  injurious  effect  of  the  absence  of  lime,  as  shown  by  Schimper,  is  attrib- 
uted to  the  great  quantity  of  potassium  oxalate  which  is  deposited  within  plants 
grown  in  the  absence  of  lime.     A  brief  bibliography  completes  the  paper. 

The  solvent  power  of  plants  for  mineral  phosphates  {Rev.  Gen.  Acjron. 
\_Louv(tin'],  11  {190.i),  Xo.  7-S,  pp.  o37-34J)-—The  results  of  an  extended  series  of 
experiments  with  a  large  number  of  sjjecies  of  i)lants  are  given,  from  which  it  api>ears 
that  the  solvent  power  of  mineral  phosphates  varies  widely  with  different  classes  of 
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l)lanti=.  The  cereals  and  grasses  seem  to  possess  this  -power  in  a  limited  way  and 
k'guniinous  plants  to  a  considerably  increased  degree.  Cruciferous  plants  and  l)uck- 
wheat  are  able  to  dissolve  the  mineral  phosi>hates  (juite  readily,  as  are  potatoes  and 
some  other  crops.  A  knowledge  of  the  ability  of  crops  to  render  soluble  the  mineral 
phosphates  in  fertilizers  is  an  advantage  in  determining  what  fertilizers  to  use. 

The  physiolog-ical  role  of  nicotin  in  the  tobacco  plant,  G.  Albo  {Conlrih. 
niol.  Vnj.  Roy.  Isf.  Bot.  Pnh'rnio,  S  {190;.'),  No.  1,  jijt.  69-91). — In  the  author's  inves- 
tigations on  the  role  of  nicotin  in  the  tobacco  plant  he  found  that  this  substance 
does  not  occur  in  the  seed,  but  a  substance  similar  to  solanin  is  abundant  in  the  i^eed 
and  during  the  process  of  germination  aids  materially  in  tlie  development  of  the 
plant.  When  the  young  seedlings  have  become  well  established  and  assimilation 
lias  begun,  nii'otin  appears  in  certain  cells  of  the  hyj^ocotyl  and  in  the  leaves,  and 
later  the  alkaloid  is  found  distributed  throughout  all  the  tissues.  The  total  amount 
of  nicotin  in  a  plant  varies  with  the  conditions  under  which  the  plant  is  grown.  If 
of  2  plants  cultivated  side  by  side  the  top  be  cut  from  one  and  the  other  allowed  to 
flower  and  mature  its  seed,  the  greatest  amount  of  nicotin  will  be  found  in  the  plant 
which  has  been  topped,  in  some  cases  amounting  to  3  times  as  much  as  that  found 
in  the  plant  which  is  allowed  to  mature.  The  nicotin  which  is  formed  by  the  plant 
is  carried  to  the  seed  and  there  transformed  into  solanin  or  some  similar  substance. 
The  experiments  conducted  with  plants  in  darkness  and  in  atmospheres  dejtrived  of 
carbon  dioxid  seem  to  indicate  that  nicotin  has  its  origin  in  the  leaves  and  that  it  is 
one  of  the  products  dejiendent  upon  the  assimilation  by  the  plant.  Nicotin,  it  is 
claimed  as  the  result  of  the  author's  investigation,  is  either  directly  or  indirectly 
concerned  in  the  nutrition  of  the  tobacco  plant. 

The  biology  of  asexual  reproduction  of  flowering  plants,  A.  Terracciaxo 
{Contrlh.  niol.  Veg.  Hoy.  Id.  Bot.  Palermo,  3  {1903),  No.  1,  p}).  1-66',  jjIs.  6) .—The 
asexual  reproduction  of  phanerogams  is  held  by  the  author  to  be  a  device  on  the 
part  of  many  plants  to  provide  against  the  possibility  of  a  failure  of  reproduction 
tlirough  seed.  Such  plants  are  less  plastic  than  those  grown  from  seed,  a  fact  often 
taken  advantage  of  in  grafting,  budding,  etc.  The  different  forms  and  conditions 
vnider  which  asexual  reproduction  may  take  place  are  enumerated,  and  the  various 
biological  phenomena  observed  by  the  author  are  described.  The  author's  investi- 
gations were  made  on  a  number  of  species  of  plants,  many  of  which  were  cacti, 
euphorbias,  etc.  The  anatomical  structure  and  biological  relationships  between 
parent  plant  and  offshoot  are  to  be  treated  in  a  subsequent  paper. 

Root  tubercles  of  Datisca  cannabina,  A.  Trotter  {Bui.  Soc.  Bot.  Ital.,  1902, 
No.  2-S,pp.  50-52;  ahs.  in  Bot.  Cenihl.,  90  {1902),  No.  8,  p.  196)  .—A  preliminary  note  is 
given  descriV)ing  root  tubercles  whic-h  have  recently  been  studied  by  the  author,  and 
he  shows  that  they  are  formed  by  masses  of  fundamental  tissue  which  contains 
hypertrophieil  nuclei  l)ut  little  or  no  starch,  and  the  principal  content  of  the  cells  is 
made  \^\^  of  bacteria  which  greatly  resemble  those  known  as  Bacilltis  radicicohi. 

Green  hemiparasites,  E.  Heinrichek  (/a/ir6.  Wis.'i.  Bot.  \_Pnngsh.eim'\,  37  {1902), 
No.  2,  pp.  264-337,  pis.  2;  ahs.  in  Jour.  Roy.  Micros.  Soc.  ^London],  1902,  No.  4,  PP-  451, 
452). — Descriptions  are  given  of  culture  experiments  made  with  Euphrasia  with  a 
view  of  ascertaining  whether  the  chemical  properties  of  the  host  plant  were  preju- 
dicial to  the  growth  of  the  parasite.  It  was  found  that  T)oth  Euphorbia  and  Oxalis 
serve  equally  well  as  host  plants  in  spite  of  the  widely  different  chemical  qualities  of 
their  cell  saj).  The  claim  that  monocotyledons  serve  exclusively  as  host  plants  for 
these  semiparasites  is  shown  to  be  wrong,  the  author  cultivating  3  species  on  widely 
different  host  plants,  obtaining  perfect  development  in  every  case.  It  was  also  shown 
that  a  single  individual  may  attach  itself  at  the  same  time  to  the  roots  of  at  least  2 
different  hosts.  Investigations  were  also  made  on  the  relation  of  nutrition  to  the 
general  habit  of  the  plants.  Studies  were  undertaken  to  decide  how  far  parasitism 
was  capable  of  being  replaced  by  a  saprophytic  habit,  and  it  is  shown  that  while  a 


842  EXPERIMENT    STATION    RECORD. 

portion  of  plants  grown  in  river  sand  came  to  flower  a  mnch  larger  portion  matured 
wlien  grown  in  humus  cultures. 

The  seed  fungus  of  the  darnel,  E.  M.  Freeman  {Proc.  Roy.  Sue.  [London'],  71 
{1902),  No.  4^]7,  pp.  27-30).- — The  presence  of  a  considerable  layer  of  hypha'  about 
the  seed  of  the  darnel  {Lolium  temulentum)  was  shown  by  (Tuerin  several  years  ago 
(E.  S.  R.,  11,  p.  906),  but  thus  far  nothing  has  been  ascertained  regarding  the  method 
of  infection  of  the  plant.  The  author  has  carried  on  a  series  of  experiments  and  has 
ascertained  that  in  adilition  to  the  well-known  hyphal  layer  surrounding  the  aleu- 
rone,  there  is  a  patch  of  hypha?  just  outside  of  and  contiguous  to  the  base  of  the 
scutellum.  From  this  area  can  be  traced  an  abundant  mycelium  which  penetrates 
the  growing  point  of  the  embryo  in  the  seed  and  thus  affects  the  young  growing 
point.  No  trace  of  any  spores  has  been  found  and  their  presence  seems  unnecessary 
to  the  ordinary  life  cycle  of  the  fungus.  Other  varieties  and  species  of  Lolinm  occa- 
sionally contain  a  liyi)hal  layer  which  is  probably  identical  with  that  of  the  darnel. 
The  fungus  layer  is  found  in  a  varying  proportion  of  the  grains.  All  attempts  to 
obtain  cultures  of  the  nuclear  liyphie  have  failed,  indicating  either  that  the  hypha? 
have  lost  their  vitality,  or,  what  is  believed  to  be  more  probable,  they  are  too  closely 
adapted  to  symbiotic  life  to  allow  of  artificial  cultivation.  There  is  believed  to  be 
no  reason  for  the  supposition  of  any  so-called  mycoplasm  in  the  embrj'o,  as  the 
fungus  is  nearly  always  present  as  distinct  hyphaj. 

ZOOLOGY. 

Judg-ing  the  benefits  and  injuries  produced  by  insectivorous  birds,  K.  Eck- 
stein {VerhomJJ.  V.  Tntcrnnt.  Zool.  Cong,  llcrlhi,  lUOl,  p}).  nP^-olO). — Attention  is 
called  to  the  serious  difficulties  connected  with  the  problem  of  determining  the  eco- 
nomic relations  of  insectivorous  birds.  Many  species  of  injurious  insects  upon  which 
these  birds  feed  have  natural  limitations  to  their  distribution,  and  various  natural 
enemies  assist  in  holding  these  insects  in  check.  The  parasitic  and  predaceous 
insects  as  well  as  fungus  and  bacterial  diseases  and  unfavorable  climatic  influences 
must  be  considered  as  factors  of  some  importance.  The  prol)lem  of  determining  just 
how  luuch  benefit  insectivorous  liirds  produce  by  their  feeding  habits  is  therefore 
a  difficult  one.  The  author  believes  that  the  laws  which  have  thus  far  been  passed 
offering  jirotection  for  certain  species  of  birds  and  M'ithholding  it  from  others  might 
l)c  iiiipnpv<'d  in  numcrons  instances. 

Birds  and  insects  in  relation  to  agriculture,  E.  II.  Fokbusu  ( Trans,  ^[a^<me]nl- 
fietts  Ilort.  Soc,  1902,  I,  pp.  95-101). — A  popular  discussion  of  the  agency  of  birds  in 
controlling  the  multiplication  of  injurious  insects. 

A  partial  bibliography  of  the  economic  relations  of  North  American 
birds,  C.  M.  Weed  {New  Ilanipsltire  Sta.  Teeli.  Bui.  5,  p)p.  137-179).— The  axithor  has, 
compiled  a  list  of  the  more  important  works  on  American  economic  ornithology, 
from  1808  to  1901,  inclusive.  The  number  of  titles  liste<l  is  nearly  300  and  the  titles 
are  arranged  in  their  chronological  order. 

Measures  to  be  adopted  for  bird  protection  in  Egypt,  W.  I.  Bey  {Jour.  Khr- 
div.  Agr.  Soc.  <uid  Schaiil  Agr.,  4  {1902),  No.  (!,  pp.  247-252). — Under  existing  laws  in 
Egyjit  the  slaughter  of  all  kinds  of  birds  has  proceeded  at  a  rapid  pace.  The  author 
believes  that  restrictions  must  be  placed  upon  hunters  in  order  that  some  of  the 
more  valuable  insectivorous  birds  may  be  saved  from  destruction. 

Birds  of  New  Zealand,  D.  V.  Lucas  {Jour,  and  Proc.  Hamilton  Sci.  Assoc,  1901-2, 
No.  IS,  pp.  20-29,  figs.  4). — Notes  are  given  on  the  habits  and  economic  relations  of 
the  kca,  cuckoo,  crows,  tui,  hnia,  kiwi,  and  moa. 

Destroying  sparrows  {Agr.  Gaz.  Neiv  SovtJi  Wales,  13  {1902),  No.  12,  j).  1197). — 
The  best  results  in  killing  English  sparrows  were  obtained  from  dissolving  1  oz. 
strychnin  in  14  fluid  oz.  absolute  alcohol  and  4  pts.  hot  water.    'After  the  solution  is 
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cold,  water  is  to  be  added  to  bring  the  quantity  up  to  4  gal.  One  bushel  of  wheat  is 
tlien  i^oaked  for  4H  hours  in  this  solution  and  spread  out  in  suital)le  situations. 

Woodpeckers  {California  Bd.  Ilort.  Rpt.  1901-2,  pp.  175-17S). — Popular  notes 
on  the  liabits  of  insects  with  special  reference  to  their  economic  relations. 

The  quest  of  rabbit  extermination  and  the  question  of  disease  {Pastoralists' 
Rer.,12  {190J),  Nos.  6,  pp.  39.5,  890;  7,  pp.  474,  475).— A  review  is  given  of  the  exten- 
sive investigations  which  were  stimulated  by  the  offer  of  |12o,000  made  by  the  gov- 
ernment of  New  South  Wales  in  1888  for  a  successful  remedy  in  exterminating  rab- 
bits. While  all  of  the  nearly  1,500  plans  which  were  propose<l  were  unsuccessful, 
the  author  believes  that  better  results  may  perhaps  be  obtained  at  present,  and  rec- 
ommends that  the  Australian  government  offer  a  much  larger  reward  for  a  satisfac- 
tory method  of  exterminating  rabbits. 

The  plague  of  rats,  T.  Skschivan  [Centbl.  Bakt.  n.  Par.,  1.  Aht.,  3S{190S),  No.  4, 
Orig.,  pp.  260-273). — Considerable  interest  attaches  at  present  to  the  study  of  dis- 
eases which  affect  rats  on  account  of  the  agency  of  these  animals  in  transmitting  con- 
tagious diseases,  especially  the  bubonic  plague.  Three  species  of  rats  are  influential 
in  carrying  infectious  diseases;  these  are  Max  drcumanus,  M.  raltuK,  and  M.  fdrxan- 
drrmi><.  Notes  are  given  on  a  number  of  diseases  of  rats  resembling  bubonic  plague, 
and  the  author  presents  the  details  of  post-mortem  findings  in  15  rats  apparently 
dead  of  the  plague.  In  order  to  secure  a  check  upon  the  post-mortem  examinations, 
guinea  pigs  were  inoculated  with  tlie  material  oljtained  from  these  rats. 

A  bacillus  pathogenic  for  the  house  rat,  C.  Toyama  [Centbl.  Bait.  u.  Bar.,  1. 
Aht.,  33  {1903),  No.  4,  Orig.,  pp.  273-281). — Detailed  notes  are  given  on  the'post- 
mortem  findings  in  rats  which  had  died  of  apparently  an  infectious  disease.  A 
microscopic  examination  was  made  of  material  obtained  from  various  organs  of  the 
dead  rats.  A  number  of  inoculation  experiments  were  made  in  mice  and  rats  with 
material  obtained  from  these  cases  and  notes  are  given  on  the  artificial  infection  thus 
produced.  Death  resulted  in  the  majority  of  cases  between  from  5  to  53  days,  with 
symptoms  similar  to  those  of  spontaneous  cases  of  the  di.sease  in  rats.  Notes  are 
given  on  the  behavior  of  the  bacillus  on  various  culture  media.  No  capsules  or  spores 
could  be  detected,  and  the  Imcillus  is  motile.  It  is  believed  to  be  closely  related  to 
Bacillus  typhi  nrurivrn,  l)ut  is  considered  as  a  distinct  species. 

Mouse  and  rat  plague,  E.  Wiener  {Ztsclir.  Landw.  Versuchsw.  Oesterr.,  5  {1902), 
No.  9,  pp.  1009-1035) . — The  author  presents  a  critical  review  of  the  various  attempts 
which  have  been  made  to  discover  and  isolate  a  pathogenic  organism  which  can  be 
used  successfully  in  killing  mice  and  rats.  It  is  believed,  as  a  result  of  the  author's 
investigations,  that  the  various  organisms  which  have  been  experimented  with  and 
recommeniled  for  this  purpose  by  different  authors  are  all  of  the  same  species.  A 
numl)er  of  cultures  which  were  received  for  testing  rluring  these  experiments  proved 
to  be  nonvirulent. 

Infection  with  Trypanosoma,  T.  von  Wasielewski  (  Verhandl.  V.  Tnternat.  Zool. 
Cong.  Berlin,  1901,  }q>.  4~4-42S) . — A  brief  discussion  is  given  of  the  means  and  effects 
of  infection  by  various  species  of  Trypanosoma  in  animals,  especially  in  frogs  and  rats. 

Twenty-fourth  annual  report  of  the  South  Australian  Zoological  and. 
Acclimatization  Society  {lijif.  Smitli  An.straliav  Zool.  and  Acclirn.  Soc,  24  {1902), 
pp.  45,  ph.  4). — Notes  are  given  on  the  wild  animals  which  have  been  collected  at 
the  Adelaide  Zoological  Garden  and  on  the  hygienic  conditions  which  prevail  among 
these  animals.  Brief  descriptions  are  given  of  Burchell's  zebra,  Barbary  sheep,  and 
kangaroo,  and  a  detailed  list  is  presented  of  the  various  animals  in  the  zoological 
garden  at  the  present  time. 

Phytopathological  observations  with  special  regard  to  Vierlande  near 
Hamburg,  with  contributions  to  the  fauna  of  Hamburg,  L.  Reh  ((S'to.  Pflanzen- 
.sclntlz,  Ihunhurg,  4  {1901-2),  pp.  111-223,  pi.  1). — Brief  descriptive  notes  are  given 
of  Vierlande,  with  an  account  of  excursions  made  through  that  country.     The  author 
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discusses  the  various  diseases  due  to  unknown  causes,  climatic  conditions,  parasitic 
fungi,  and  animals  as  observed  during  his  excursions  about  Hamburg.  The  animal 
pests  are  classified  into  Mammals,  birds,  mollusks,  insects,  mites,  and  worms,  and 
'insects  are  further  subdivided  into  families  and  smaller  groups.  A  brief  general 
account  is  presented  of  the  means  of  combating  these  pests. 

Zoolog-ical  record,  D.  Sharp  {ZooI.  Rec,  S8  {1901),  pp.  1144)- — As  usual,  the 
jjresent  volume  of  this  pul>lication  contains  a  list  of  titles  published  on  zoological 
subjects  during  the  year  covered  by  the  report.  The  nnmljer  of  i)eriodicals  from 
.which  these  titles  were  taken  is  more  than  1,000.  A  list  of  these  periodicals  is  given 
and  the  general  bibliographical  matter  is  arranged  as  previously,  under  the  follow- 
ing heads:  General  subjects,  mammalia,  aves,  reptilia,  batrachia,  pisces,  tunicata, 
mollusca,  brachiopoda,  bryozoa,  Crustacea,  arachnida,  myriopoda,  prototracheata, 
insecta,  echinoderma,  vermes,  coelenterata,  spongire,  and  protozoa. 

Index  zoologicus,  C.  O.  Waterhouse  {London:  Zool.  Soc.  of  London,  1003,  pp. 
XLI  +  421). — This  index  is  prepared  for  the  purpose  of  including  an  alphabetical 
list  of  the  names  of  genera  and  subgenera  proposed  for  use  in  zoology,  as  recorded  in 
Zoological  Record,  1880-1900,  and  other  zoological  generic  names  not  included  in  the 
Nomenclator  Zoologicus  of  S.  H.  Scudder.  The  number  of  new  names  indexed  in 
the  Zoological  Record  are  tabulated  for  each  year  from  1880  to  1900.  It  is  estimated 
that  the  total  number  of  names  included  in  this  index  is  about  40,000,  and  that  the 
total  number  of  zoological  generic  names,  exclusive  of  synonyms,  is  thus  brought  up 
to  about  80,000. 

Index-catalogue  of  medical  and  veterinary  zoolog-y,  C.  W.  Stiles  and  A. 
Hassall  (  U.  ,S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  39,  pt.  2,  pp.  47-198).— 
In  this  ])art  of  the  bulletin  the  author  index  of  veterinary  and  medical  zoology  is 
continued  and  includes  all  names  beginning  with  B. 

Guide  for  collecting-,  preserving-,  and  packing  animals  for  the  zoological 
museum  in  Berlin,  jNIobius  {Anleitung  zum  Sammdn,  Konservieren  und  Verpacken 
ton.  TUrenfur  das  zoologlsche  Museum.  Berlin:  Zoological  Museum,  1902,  pp.  1  IS,  figs. 
25). — Notes  are  given  on  the  approved  methods  of  collecting,  preserving,  and  pack- 
ing animals  of  all  kinds  for  shipment  to  the  museum.  These  notes  are  prepared  as 
a  guide  to  travelers  or  colonial  officials  of  the  German  Government  who  may  wish  to 
collect  specimens  for  the  museum. 

Game  laws  for  1902,  T.  S.  Palmer  and  11.  W.  Olds  (  TL  S.  Depf.  Agr.,  Farmers^ 
Bui.  160,  pp.  56). — This  is  a  revised  and  condensed  form  of  Bulletin  16,  Division  of 
Biological  Survey  (E.  S.  R.,  1:5,  p.  532). 

METEOROLOGY. 

Monthly  Weather  Review  {Mo.  Weather  Rev.,  30  {1902),  Nos.  10,  2W-  473-510, 
figs.  2,  rharts  S;  11,  pj).  511-552,  figs.  4,  charts  10;  12,  pp.  553-602,  figs.  37,  charts  10).— 
In  addition  to  the  usual  reports  on  forecasts,  warnings,  weather  and  crop  conditions, 
meteorological  tables  and  charts  for  the  months  of  October,  November,  and  Decem- 
ber, 1902,  recent  papers  bearing  on  meteorology,  etc.,  these  nmnbers  contain  the 
following  articles  and  notes: 

No.  10. — Special  c(jntributions  on  Cloudbursts,  by  A.  D.  Elmer;  Does  the  Light" 
ning  Ever  Strike  the  Ocean?  by  J.  Trowbridge;  The  Climate  of  Baguio,  Philippine 
Islands,  by  F.  O.  Stetson;  Some  Peculiarities  in  Frost  Formation  over  the  Coast 
Region  of  South  Carolina,  by  L.  N.  Jesunofsky  (p.  845) ;  Cycles  of  Precipitation  (illus. ), 
by  L.  H.  Murdoch  (p.  845),  and  The  Circumhorizontal  Arc,  by  L.  Besson;  and  notes 
on  Weather  Bureau  men  as  instructors  in  meteorology,  waterspout  at  Cape  May,  N.  J., 
severe  hailstorm  at  St.  Louis,  Mo.,  volcanic  and  atmospheric  phenomena  (illus.), 
and  Robert  Rul)ens(jn. 

No.  11. — Special  contributions  on  Noveni])cr  (iales  from  the  Great  Lakes  to  the 
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Maritime  Provinces,  by  B.  C.  Webber;  Annual  Wind  Resultants  (illus.),  by  T.  H. 
Davis;  and  The  Climatology  and  Water  Power  of  Porto  Rico,  by  W.  H.  Alexander; 
and  notes  on  Tromholt's  catalogue  of  Norwegian  auroras,  INIarylaml  climatology, 
Samuel  B.  Pfanner,  Australian  droughts  and  the  moon,  shadow  bands — scintillation- 
interference  bands,  meteorological  stations  in  Africa,  and  analogous  storms. 

No.  12. — Special  contributions  on  Studies  on  the  Meteorological  Effects  of  the 
Solar  and  Terrestrial  Physical  Processes  (illus.),  by  F.  H.  Bigelow;  Cloud  Bursts,  ])y 
II.  II.  Ten  Broeck;  An  Elxplanation  of  Wireless  Telegraphy  (illus.),  by  A.  H.  Thies- 
sen;  and  Radioactivity  of  Freshly  Fallen  Snow,  by  S.  J.Allan;  and  note*  on  meteor- 
(ilcigy  at  the  American  Association,  the  Becquerel  rays  in  meteorology,  and  H.  H. 
^loore. 

Some  peculiarities  in  frost  formation  over  the  coast  region  of  South 
Carolina,  L.  N.  Jesunofsky  {Mo.  Weather  Rev.,  30  {1903),  No.  10,  j,j>.  470-4S1).— 
The  article  records  and  discusses  observations  extending  over  a  nunil)cr  of  years  on 
the  occurrence  of  spring  and  autumn  and  winter  frosts  on  the  truck  farms  in  the 
vicinity  of  Charleston.  Injury  done  by  frost  in  this  locality  varies  widely  in  adjoin- 
ing fields  and  even  in  different  parts  of  the  same  field.  Various  explanations  of  this 
plienomenon  have  been  offered,  viz,  difference  in  air  drainage,  excessive  use  of  fer- 
tilizers, variations  in  ground  water,  warm  air,  currents,  and  salt  air,  are  discussed,  but 
none  is  shown  to  be  satisfactory. 

Cycles  of  precipitation,  L.  H.  Murdoch  {Mo.  Weather  Rev.,  30  {1903),  No.  10, 
j>j).  4SJ-485,  Jig.  i).— This  article  deals  with  cycles  of  precipitation  at  Salt  Lake  City 
and  at  other  places  in  the  United  States.  The  author  fijids  for  Salt  Lake  City  a  dry 
cycle  between  1827  and  1864,  during  which  the  average  annual  rainfall  was  about  15 
in.;  a  wet  cycle  from  1865  to  1886,  with  an  average  annual  precipitation  of  18.42  in.; 
and  from  1887  to  1901  a  dry  cycle  during  which  the  average  annual  precipitation  was 
15  in.  From  records  for  San  Francisco,  Sacramento,  Denver,  Omaha,  St.  Louis, 
Cincinnati,  and  Baltimore,  it  appears  that  the  country  west  of  the  Rocky  Mountains 
had  its  wettest  cycle  from  1866  to  1887,  while  the  Middle  Mississippi  and  Ohio  val- 
leys had  the  heaviest  precipitation  from  1840  to  1859.  The  present  dry  cycle  is  gen- 
eral from  San  Francisco  to  Baltimore.  The  author  finds  no  relation  between  his 
rainfall  curves  and  Wolfer's  sun-spot  tables,  and  concludes  "that  there  is  no  known 
natural  law  by  which  we  can  predict  the  length  of  the  present  dry  cycle." 

Meteorology,  J.  B.  Harrison  {Rpt.  Agr.  Work  Bot.  Gard.  [British  Guiana'], 
189G-1901,  pp.  4-12). — Summaries  are  given  of  observations  on  the  amount  and  com- 
position (chlorin,  ammonia,  and  nitrates)  of  the  rainfall,  on  sunshine,  and  on  the 
effects  of  the  seasons  on  crop  growth  during  the  years  1896-1901.  The  mean  rainfall 
for  the  period  was  83.6  in. 

"The  weather  during  the  years  1896-1901  .  .  .  varied  greatly  from  year  to  year, 
and  while  in  no  year  was  it  consistently  throughout  the  year  favorable  for  either 
work  in  the  field  or  for  continued  active  growth  or  maturation  of  the  sugar  cane,  in 
some  of  them,  as  in  1898,  1899,  and  1900,  serious  interruptions  to  the  growth  and 
welfare  of  the  sugar  cane,  as  well  as  of  all  other  crops,  were  caused  by  the  occurrence 
(if  long-continued  periods  of  drought.  In  the  report  last  issued  it  was  recorded  that 
during  a  period  of  five  years,  of  which  1893  was  the  climax,  there  had  been  a  succes- 
sion of  yeara  marked  by  exceedingly  heavy  rainfalls,  averaging  an  annual  fall  of 
124.47  in.,  and  that  during  the  years  1894  and  1895  the  rain  had  been  more  nearly 
normal,  amounting  approximately  to  84  in.  per  annum,  as  compared  with  a  mean 
annual  recorded  fall  of  94.35  in." 

Arranging  the  data  so  as  to  show  the  distribution  of  rainfall  over  the  wet  seasons 
(December  and  January,  May-August),  the  dry  seasons  (February,  March,  and 
April;  September,  October,  and  November),  and  the  period  of  growth  (December- 
September)  it  is  found  "that  the  best  results  with  regard  to  sugar  products  have 
been  as  a  rule  .   .   .  obtained  with  rainfalls  of  from  65  to  70  in.  during  the  [period  of 
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growth]  and  tlmt  the  occurrence  of  heavy  and  well-distributed  rainfalls  in  the 
months  of  May  and  June  or  June  and  July  are  of  the  tirst  importance.  .  .  .  The 
rain  during  the.period  under  review  contril)uted  an  average  of  121  lbs.  of  chlorin, 
ecjuivalent  to,  in  round  numbers,  200  lbs.  of  common  salt  per  acre,  and  1.5J9  lbs.  of 
combined  nitrf>gen,  the  equivalent  of,  in  round  numbers,  8  lbs.  of  sulphate  of 
ammonia." 

The  climatolog-y  of  Africa,  E.  G.  Kavexsts:in  et  al.  [Upt.  lirltish  .l.svsoc.  ^Idr. 
ScL,  1901,  pp.  883-395,  figs.  ^).^This  is  the  tenth  and  final  report  of  the  committee 
appointed  b^  the  association  to  report  on  this  subject,  and  gives  summaries  of  obser- 
vations during  the  year  ended  May  31,  1901,  on  pressure,  temperature,  precipitation, 
humidity,  evaporation,  prevailing  wind,  etc.,  at  21  stations  in  Africa,  "including 
Asiut  and  Omdurman;  Old  Calabar;  Blantyre,  Lauderdale,  Fort  Johnston,  and 
Nkata  Bay,  in  Nyasaland;  Kisimayu,  Malindi,  Lamu,  Takaunga,  Mombasa,  and  Shi- 
moni,  on  the  coast  of  British  East  Africa;  Machako's,  Kitui,  Nairobi,  and  Kikuyu,  in 
the  interior  of  that  Protectorate;  and  from  the  four  lake  stations  in  Buganda." 
There  are  also  added  the  results  of  7  years'  ol)servations  on  the  rainfall  at  Mengo 
(Buganda),  taken  from  the  unpul)lished  journal  of  A.  M.  Mackay,  and  a  tal)le  giving 
the  rainfall  since  1890  at  a  number  of  stations. 

Rainfall  and  temperature  at  Pretoria,  J.  L.  Soutter  {Transvaal  A gr.  Jour.,  1 
(lUOJ),  No.  1,  ])p.  .'j.j-56). — Sunnnaries  are  given  of  observations  on  rainfall  from 
July,  1891,  to  June,  1902,  inclusive,  and  on  shade  temperature  during  the  15  months 
ended  SejitemlKT  .".O,  1902. 

Meteorological  report  of  the  State  of  Florida  for  the  year  1901,  A.  J. 
Mitchell  [Rpt.  Comr.  Agr.  Florida,  1901  and  190J,  pp.  230-:J35) . — This  is  a  report 
by  the  director  of  the  Florida  section  of  the  climate  and  crop  service  of  the  U.  S. 
Weather  Bureau  on  temperature,  precipitation,  cloudiness,  wind  movement,  dates  of 
first  and  last  frosts,  etc.,  at  a  large  number  of  places  in  the  State.  The  mean  tem- 
perature during  1901  was  68.8°  F.,  the  precipitation  58.47  in. ;  the  means  for  10  years, 
including  1901,  wei'e  70.6°  and  52.73  in.,  respectively. 

Meteorolog-ical  observations,  W.  B.  Alwood  (  Virginia  Sla.  Rpt.  1902,  pp.  10, 
11). — Tables  are  given  which  show  monthly  averages  of  observations  at  Blacksburg, 
Va.,  on  temperature,  precipitation,  direction  of  wind,  and  cloudiness  for  the  calendar 
year  1902;  and  monthly  means  of  temi)erature  and  preciiiitation  during  10  years 
(1893-1902).  The  mean  temperature  for  the  year  ended  December  31,  1902,  was 
52°  F.,  tlic  precipitation  33.78  in. 

Meteorological  observations  on  Ben  Nevis,  A.  Buchan  et  al.  {Rpt.  British 
yl.s.soc.  Adv.  Sci.,  1901,  pp.  54-60). — This  is  the  report  of  the  committee  of  the  associa- 
tion appointed  to  cooperate  with  the  Scottish  Meteorological  Society  in  making 
observations  at  the  two  Ben  Nevis  observatories,  and  gives  summaries  of  observations 
during  1900  on  pressure,  temperature,  rainfall,  sunshine,  cloudiness,  wind  movement, 
and  casual  phenomena. 

Meteorological  observations  at  the  agricultural-chemical  experiment  sta- 
tion of  Breslau,  B.  Sciillze  (.hihrcxticr.  Thill.  Ai/r.  ('Iu'ju.  ]'erx.  St(d.,  I'mrin: Scldr^icn, 
1901-2,  pp.  5,  6,  tables  15). — Detailed  daily,  monthly,  and  annual  sunnnaries  are 
given  of  observations  on  pressure,  temi)erature,  humidity  of  the  air,  sunshine,  wind 
movement,  and  rainfall  for  tlie  period  from  January,  1901,  to  March,  1902,  inclusive. 

On  the  seasonal  variation  of  the  atmospheric  temperature  of  the  British 
Isles  and  its  relation  to  wind  direction,  W.  N.  Shaw  and  R.  W.  Cohen  {Rpt. 
British  Assoc.  Adv.  Sci.,  1901,  ]/]>.  55S-5H0). 

On  the  effect  of  sea  temperature  upon  the  seasonal  variation  of  air  tem- 
perature of  the  British  Isles,  W.  N.  Shaw  {Rpt.  British  .l.s.toc.  Adv.  Sci.,  1901,  pp. 
500,561). — An  analysis  of  oliservations  on  atmospheric  temperature  "shows  that 
there  is  a  considerable  lag  in  the  occurrence  of  the  seasonal  variations  of  temperature 
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at  coast  stations  as  compared  with  inland  stations,  and  a  still  j,M-eater  lag  in  the  vari- 
ations of  temperature  in  the  sea  itself. 

The  mean  temperature  of  the  atmosphere  and  the  causes  of  glacial  periods, 
H.  X.  Dickson  {lipl.  UritisI,  J.s-.sw.  Adr.  ,Sci,  100 J,  jip.  7J2,  7JJ). 

On  the  systematic  exploration  of  the  atmosphere  at  sea  by  means  of  kites, 
A.  L.  EoTcn  [Rpt.  liritJali  vl.s.sw.  A<lr.  Sri.,  IHOI,  p.  7.?^).— See  also  K.  S.  K.,  13,  p.  ()2(). 

Recurrence  of  rain — The  relation  between  the  moon's  motion  in  declina- 
tion and  the  quantity  of  rain  in  New  South  Wales,  H.  C.  Russell  {Jour,  and 
Proc.  Boy.  Soc.  New  SuuUt  Wales,  35  {1901),  pp.  llS-llo). — kn  analysis  of  rainfall 
records  is  made  which  indicates  that  rainfall  is  abundant  "when  the  moon  is  in 
certain  degrees  of  her  motion  south,  and  when  the  moon  begins  to  go  north  then 
droughty  conditions  prevail  for  seven  or  even  eight  years,  a  phenomena  repeated  for 
three  periods  of  nineteen  years  each."  The  author  believes  that  there  is  a  law  con- 
necting the  t\V(i  phenomena. 

Instructions  for  obtaining  and  tabulating  records  from  recording  instru- 
ments, C.  F.  Marvin  (  U.  S.  Dept  Aijr.,  Wcatlier  Bureau  Doc.  -371,  pp.  31,  figs.  2). — 
A  second  e<lition  of  this  bulletin. 

On  the  inverse  relation  of  chlorin  to  rainfall,  W.  Ackkovd  {Rpt.  Briltsli 
Assoc  Adc.  >S'c/.,  1901,  p.  603). — From  an  analysis  of  observations  on  the  chlorin  con- 
tent of  rainfall  it  "clearly  appears  that  minimum  amounts  of  rainfall  are  marked  by 
maxima  of  chlorin  contents,  and  vice  veisa." 

Weather  maps,  W.  N.  Sh.wv  {Bpf.  British  Amoc.  Adr.  Sci.,  1901,  p.  7^5).— This 
note  refers  to  an  exhibit  of  the  ilaily  weather  maps  of  23  countries. 

International  catalogue  of  scientific  literature.  F — Meteorology  {Intertiat. 
Cat.  Sci.  Lit.,  6  {1903),  pp.  XIII^184). — A  partial  list  of  references  to  the  literature 
of  meteorology,  inchiding  terrestrial  magnetism,  appearing  during  1901.  The  refer- 
ences to  meteorological  literature  omitted  from  this  volume  are  to  be  included  in  the 
next  annual  issue  of  the  catalogue. 

WATER     SOILS. 

Contributions  from  the  royal  testing  station  for  water  supply  and  sewage 
disposal  of  Berlin,  A.  Schmidtmann  and  C.  GIjxther  {Mitt.  Kgl.  Priifimgsanstalt 
Wasser.  u.  AJiw.,  Berlin,  1903,  No.  1,  pp.  166). — These  include  the  following  papers: 
The  Principles  of  the  Biological  Examination  of  Water  with  Reference  to  Flora  and 
Fauna,  by  R.  Kolkwitz  and  M.  Marsson;  Purification  on  the  Filter  in  the  Biological 
Process  of  Purification,  and  The  Constituents  of  the  Scum  Which  Forms  on  the  Sur- 
face of  Sewage  in  Tanks  in  Biological  Purification  INIethods,  by  O.  Enniierling;  The 
So-called  Biological  Processes  of  Sewage  Purification,  by  K.  Thumm;  Garbage  Dis- 
posal with  Special  Reference  to  its  Agricultural  Utilization,  by  H.  Thiesing;  The 
Utilization  of  the  Sewage  Sludge  of  Cassel,  by  Hopfner  and  Paulmann;  and  An  Auto- 
matic Zero  Point  Burette,  by  C.  Zahn. 

Purification  of  drinking  water  by  distillation,  G.  Coupan  {Jour.  Agr.  Prat.,  n. 
ser.,  5  {1903),  No.  8,  pp.  355-259,  figs.  4)- — A  discussion  of  general  principles  and 
descriptions  of  various  methods  and  forms  of  apparatus. 

Artesian  water  in  the  State  of  Queensland,  Australia,  R.  L.  Jack  {Rpt.  Brit- 
ish ^Is.^oc.  Adv.  Sci.,  1901,  ji.  641). — An  acc(.)unt  is  given  of  the  artesian  area  and  of 
borings  for  artesian  water,  one  of  which  extended  to  a  depth  of  5,040  ft.  The  larg- 
est flow  obtained  was  6,000,000  gal.  daily.  The  artesian  area  is  estimated  at  264,600 
square  miles. 

The  movements  of  underground  waters  of  Northwest  Yorkshire,  W.  W. 
Watts  et  al.  {RjA.  British  Assoc.  Adv.  Sci,,  1901,  pp.  337-339).— 1\\\s  is  the  report 
of  a  committee  of  the  association  and  gives  the  results  of  an  inconclusive  study  by 
means  of  fluorescein  of  the  underground  course  of  a  small  stream. 
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On  the  distribution  of  chlorin  in  Yorkshire,  II,  W.  Ackkovd  (7i'y//.  Ih-il'ixli 
A^soc.  Adr.  Set.,  1901,  p.  60o). — As  a  result  of  many  oljservations,  it  is  shown  that 
chlorin  increases  from  0.7  to  1  part  per  100,000  of  water  in  the  west  and  northwest, 
where  the  rivers  originate,  to  1.7  to  2  in  the  east  and  southeast.  The  normal  chlorin 
content  apparently  increases  in  the  vicinity  of  manufacturing  centers,  and  is  also 
increased  liy  the  prevalence  of  high  winds  from  the  sea. 

On  the  circulation  of  salt  and  its  g-eological  bearings,  AV.  Ackrovd  {RyA. 
British  Assoc.  Adv.  Sci.,  1901,  ]>]>.  654,  655). — The  bearing  of  the  salt  carried  inland 
from  the  sea  on  estimates  of  the  geological  age  of  the  earth  and  on  the  saltiness  of 
inland  lakes  and  salt  hills  is  discussed. 

On  the  supply  of  sodium  and  chlorin  by  the  rivers  to  the  sea,  PL  Dubois 
(Proc.  See.  Sri.,  KoninJd.  Akad.   Weteiisrii.  Anistcrddiii,  4  {1901-2),  pp.  388-399). 

On  the  diffusion  of  water  in  humus  soils,  E.  Bl.\nck  [Laiidw.  Vers.  Stat.,  58 
(1903),  Xo.  1-.',  pp.  145-100). — A  series  of  experiments  is  reported  which  showsthat 
the  jiresence  of  acid  hunnis  compounds  in  a  soil  hinders  the  diffusion  of  water,  a 
condition  which  may  be  corrected  by  adding  a  neutralizing  agent  such  as  lime. 

The  soils  of  Dominica,  F.  Watts  {Barhados:  Imp.  Dept.  Agr.  West  Indies,  1903, 
pp.  32,  ficjs  25). — Physical  and  chenucal  analyses  of  23  samples  of  soil  from  different 
parts  of  the  island  are  reported,  with  a  discussion  of  the  results  and  description  of 
the  method  employed.  In  general  the  soils  were  found  to  contain  only  very  moder- 
ate amounts  of  carbonates.  They  were  generally  deficient  in  i)hosphoric  acid,  but 
contained  considerable  amounts  of  assimilable  ])otash. 

The  method  followed  in  ]ireparing  the  acid  extract  of  the  fine  earth  for  cheniical' 
analysis  was  as  follows:  "Twenty  grams  of  'fine  earth'  are  placed  in  a  round-bot- 
tomed 250  cc.  fla.sk  with  200  cc.  of  hydrochloric  acid  of  specific  gravity  1.115.  A 
stopper  (usually  cork)  is  loosely  inserted.  The  flask  is  placed  in  the  water  bath  in 
the  afternoon,  the  bath  brought  to  boiling  point,  the  lamp  removed  and  the  flask 
allowed  to  remain  in  the  bath  all  night.  Next  morning  the  bath  is  brought  to  boil- 
ing by  about  10  a.  m.,  and  maintained  in  that  condition  throughout  the  day.  At  4 
p.  m.  the  lamp  is  removed  and  the  flask  allowed  to  remain  in  the  bath  all  night. 
During  the  jirocess  of  heating  the  flasks  are  repeatedly  shaken.  The  followilig 
morning  the  contents  of  the  flasks  are  removed,  filtered,  and  the  residue  well  washed; 
the  filtrate,  including  the  washings,  is  evaporated  to  dryness  after  the  addition  of  a 
few  drops  of  nitric  acid.  The  residue  is  taken  up  with  a  little  water  containing  a 
few  drops  of  hydrochloric  acid  and  again  evaporated  to  dryness.  After  drying,  it  is 
again  taken  up  with  a  little  water  and  acid  as  before  and  filtered,  washing  well  with 
warm  water.     After  cooling  the  solution  is  made  up  to  500  cc." 

Ordinary  methods  were  employed  in  the  determination  of  most  of  the  constituents. 
In  case  of  carbonates,  however,  a  special  process  is  described  which  it  is  claimed  "is 
both  simple  and  accurate,  and  allows  relatively  large  quantities  of  soils  to  be  taken 
for  the  determination  when  necessary,"  a  consideration  which  is  of  special  impor- 
tance in  case  of  volcanic  soils,  such  as  those  of  the  West  Indies.  The  method  consists 
essentially  of  adding  strong  hydrochloric  acid  U)  a  quantity  of  soil  capable  of  yield- 
ing 50  to  100  cc.  of  lime  (about  25  gm.  in  case  of  the  soils  examined),  collecting  the 
gas  evolved  over  mercury  by  means  of  a  simple  Sprengel  pumj),  and  titrating  with 
excess  of  barium  hydrate  and  fifth-normal  hydrochloric  acid.  The  details  of  the 
method  and  of  the  apparatus  needed  are  described. 

Nitrogen  was  determined  by  the  Kjeldahl  method.  No  attempt  was  made  to 
determine  humus  directly.  Organic  carbon  was  determined  by  the  method  of  Cross 
and  Bevan«  and  humus  calculated  by  multiplying  carbon  by  1.724.  Assimilalde 
phosphoric  acid  and  potash  were  determined  by  Dyer's  method.  Osborne's  method 
of  mechanical  analysis  was  employed. 

a  Jour.  Chem.  Soc.  (Trans.),  53  (1888),  p.  890. 
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Geolog-y  regarded  in  its  economic  application  to  agriculture  by  means  of 
soil  maps,  J.  K.  Kilkoe  [llpt.  BritiKh  Axxoc  ^Idr.  Sci.,  I'JOl,  jip.  643-645). — This 
paper  discusses  the  utiUzation  of  geological  information  in  the  valuation  of  land,  the 
improvement  of  estates,  and  in  schemes  of  irrigation  and  drainage,  and  explains  how 
the  drift  maps  of  the  British  Geological  Survey  may  be  made  more  useful  for  this 
purpose. 

The  source  of  nitrogen  in  forest  soil,  R.  G.  Zon  {Pop.  Sci.  Mo.,  6.2  {1903),  No. 
o,  pp.  436-440). — A  brief  discussion  of  this  sul)ject  based  mainly  upon  the  results  of 
observations  by  E.  Henry,  of  the  University  of  Nancy,  France,  that  freshly  fallen 
leaves  absorb  atmospheric  nitrogen  in  the  process  of  decomposition. 

The  natural  improvement  of  soils,  E.  B.  Voorhees  {Penui^ijlvunla  Dq)t.  Agr. 
Bui.  ion,  pp.  50,  pis.  4)- — A  nontechnical  discussion  of  facts  and  principles,  explain- 
ing the  chemical,  physical,  and  biological  differences  in  soils,  the  conservation  of 
moisture,  tillage,  mulching,  and  the  use  of  lime  and  leguminous  plants  in  improving 
soils. 

Studies  on  the  distribution  of  lime  in  the  soils  of  vineyards,  J.  Difour  and 
H.  Faes  {Chron.  Agr.  Cantort  \'au(l,  15  {1902),  A'o.s.  19,  pp.  547-551;  20,  pp.  576-579; 
21,  pp.  609-612;  23,  jjp-  655-661;  24,  pp-  696-700). — The  continuation  and  conclusion 
of  an  article  part  of  which  has  already  been  noted  (E.  S.  R.,  14,  p.  231).  Analyses 
Avith  reference  to  lime  content  of  the  soils  of  a  large  number  of  Swiss  vineyards  are 
reported. 

A  contribution  to  the  chemical  study  of  peat  soils,  G.  Ongaro  {Staz.  Sper. 
Agr.  Ital.,  35. {1902),  No.  11-12,  pp.  897-909).— Analyses  of  a  number  of  samples  of 
peat  soils  are  reported,  with  results  of  plat  experiments  on  wheat  and  oats  to  deter- 
mine their  fertilizer  requirements. 

On  the  treatment  of  moor  soils,  G.  Grotenfelt  {Flnska  Mosskidt.  AarhoJ:,  1901, 
No.  1;  (ihs.  In  Srensk  Mosshi/f.  ridsl-r.,  16  {1902) ,  No.  S,  pp.  231-238). 

Notes  on  the  occurrence  of  phosphatic  nodules  and  phosphate-bearing 
rock  in  the  upper  carboniferous  limestone  ( Yoredale )  series  of  the  West 
Riding  of  Yorkshire  and  Westmoreland  border,  J.  Rhodes  {llpl.  BrilMi  Assoc. 
Adr.  S'-L,  1901,  p.  655). 

A  case  for  soil  investigations,  R.  Tiiiele  {Ceidhl.  Bali.  u.  Far.,  2.  Abt.,  9  {1902), 
No.  9,  pp.  330-332,  fig.  1). — A  case  tilled  with  the  necessary  apparatus  for  the  study 
of  soil  organisms  is  described. 

FERTILIZERS. 

Peat  soil  as  a  soil  amendment,  H.  von  Feilitzen  {Svensk  Mosshdt.  Tklskr., 
17  {1903),  No.  1,  pp.  11-19). — Experiments  conducted  on  sandy,  clayey,  and  moor- 
land soils  showed  that  applications  of  humus  or  peat  soil  rich  in  lime  and  in  nitrogen 
exert  a  very  favocable  influence  on  the  productive  capacity  of  these  soils,  largely 
through  the  mechanical  improvement  of  the  soils  resulting  from  the  increase  in  their 
humus  contents,  since  a  complete  fertilization  with  nitrogen,  phosphoric  acid,  potash, 
and  lime  was  given  in  all  cases.  The  experiments  were  conducted  with  four  differ- 
ent crops — peas,  oats,  barley,  and  potatoes.  If  the  yields  harvested  on  the  plats 
which  did  not  receive  a  dressing  with  peat  soil  be  placed  at  100,  the  relative  yields 
obtained  as  the  result  of  applications  of  66  to  264  cubic  meters  of  peat  soil  per 
hectare  (1,000  to  3,800  cu.  ft.  per  acre),  were  as  follows:  Peas  on  sandy  soil,  seed 
105,  vines  and  pods  103,  on  clay  soil  108  and  110,  respectively;  barley  on  clay  soil, 
grain  125,  straw  and  chaff  129;  oats  on  sandy  soil,  grain  134,  straw  and  chaff  129,  on 
clay  soil  118  and  154,  respectively;  potatoes  on  poor  sandy  soil  243  in  1899  and  143 
in  1900,  on  sandy  soil  (old  field)  109  in  1900,  and  on  high  moor  soil  128  in  1900  and 
113  in  1901. 

The  trials  do  not  furnish  decisive  evidence  as  to  the  quantities  of  peat  that  should 

24385— No.  9— 03 3 


850  EXPEEIMENT    STATION    RECORD. 

be  applied,  since  the  yields  obtained  increased  with  the  quantities  added,  but  in 
practice  applications  of  100  to  150  cubic  meters  per  hectare  (1,400  to  2,150  cu.  ft. 
per  acre)  may  be  considered  ample.  The  effect  of  the  peat  can  be  readily  seen 
during  several  succeeding  years. — f.  w.  woll. 

Ammoniacal  and  nitric  nitrogen,  S.  Hals  (Tklsskr.  Xorske  Landhr.,  9  {lOOii), 
No.  o,  j>p-  212-^25). — A  resume  of  the  subject  is  given  with  an  account  of  two  series 
of  experiments  conducted  by  the  author  at  Darmstadt  Experiment  Station,  for  the 
purpose  of  studying  the  question  whether  a  moist,  loamy  soil  is  able  to  fix  all  nitrogen 
applied  in  form  of  ammonium  sulphate.  The  experiments,  which  were  made  on 
small  samples  of  soil  in  the  lal)oratory,  with  and  without  addition  of  lime  and  wate-r, 
showed  that  a  loss  of  nitrogen  through  evaporation  of  ammonia  can  take  place  in  a 
loamy  soil  rich  in  lime  when  small  quantities  of  ammonium  sulphate  are  added  and 
the  soil  is  exposed  to  the  sun  and  wind.  Liming  and  addition  of  water  (increased 
evaporation  of  water)  increase  the  evaporation  of  ammonia,  and  this  is  larger  when 
the  ammonium  sulphate  is  strewn  on  the  surface  of  the  soil  than  when  mixed  with  it. 

In  the  change  of  ammonia  to  nitric  acid  in  the  soil  a  portion  of  the  nitrogen  has 
been  found  to  disappear.  According  to  "Wagner,  only  89  per  cent  is  recovered.  The 
result  of  the  author's  experiment  would  suggest  that  the  loss  is  due  to  evaporation 
of  ammonia.  A  nitrification  experiment  was  made  with  a  loamy  soil  containing  1.21 
per  cent  lime  (in  the  dry  matter)  and  15  per  cent  water,  the  soil  being  placed  in 
glass  cylinders  provided  with  ground  glass  stoppers  which  were  connected  with  a 
U-tube  for  the  absorption  of  ammonia  that  might  escape.  The  evaporation  of  water 
from  the  soil  was  thus  reduced  to  a  minimum  and  the  ammonia  that  might  escape 
could  be  collected  and  determined  quantitatively.  The  results  of  the  experiments 
showed  that  under  these  conditions  no  loss  of  nitrogen  took  place.  During  the  30 
days  in  which  the  experiments  lasted  the  ammoniacal  nitrogen  was  not  completely 
changed  into  nitric  nitrogen,  there  being  about  7  per  cent  of  nitrogen  unaccounted 
for,  which  in  all  proliability  had  been  changed  into  organic  compounds. — f.  w.  woll. 

The  utilization  of  atmospheric  nitrogen  by  agricultural  plants,  M.  Gerlach 
[Jahrh.  Dent.  Lanchi:.  GeseU.,  17  {1902),  ])p.  20-25). — A  general  discu,ssion. 

Studies  in  nitrification,  G.  S.  Fraps  {Amer.  Chem.  Jour.,  29  (1.90.3),  No.  3,  pp. 
225-241,  figs.  2). — This  has  been  noted  from  another  source  (E.  S.  R.,  14,  p.  110). 

Notes  on  nitrification  organisms,  W.  Omelianski  [Centhl.  Bakt.  a.  Par.,  2.  Aht., 
9  (1902),  Nos.  1-2,  p.  63;  3-4,  p.  i7.?). -Experiments  are  reported  which  go  to  show 
that  the  nitrification  organisms  do  not  cause  the  oxidation  of  incompletely  oxidized 
mineral  compounds,  such  as  sodium  sulphite  and  phosphite,  and  do  not  produce 
oxidizing  enzyms. 

Are  there  bacteria  which  assimilate  free  nitrogen  or  is  this  a  chemical 
process?  A.  A.  Bonnema  ( Chem.  Ztg.,27  {1903),  No.  14,  pp- 148-150).— 1\.  is  suggested 
that  the  fixation  of  free  nitrogen  in  the  soil  may  be  due  to  the  catalytic  action  of 
iron  hydroxid. 

On  the  nitrogen  content  of  the  seed  of  lupines  used  as  fertilizer,  N.  Pas- 
SERiNi  (;S'/((-.  Spa:  Ayr.  Ital,  35  {1902),  No.  11-12,  pp.  SS7-S96).— Analyses  of  the 
seed  of  different  kinds  of  lupines  and  experiments  with  the  seeds  as  a  fertilizer  for 
wheat  in  comparison  Avith  various  other  nitrogenous  fertilizers  are  reported  which 
show  the  high  value  of  the  seed  as  a  nitrogenous  fertilizer. 

The  preservation  of  barnyard  manure,  T.  Pfeiffer  {.laltrh.  Dent.  Lcoidie. 
GeseU.,  17  {1902),  pp.  166-177). — A  general  discussion. 

Compost  heap  and  its  management,  M.  Saul  {Deut.  Lcmdu:  Pre.'<.'<e,  30  {1903), 
No.  9,  J)]}-  67,  68). — A  brief  note  advising  especially  against  deep  plowing  under  of 
manure. 

On  the  utilization  of  night  soil  in  European  cities,  J.  Sebelien  (  Tidsxkr. 
Norske  Landhr.,  9  {1902),  No.  4,  pp.  149-186). 
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On  experiments  with  manure  and    artificial  fertilizers,   ().   Ojikk  ( Tidxakr. 

Kor.ske  Lamlhr.,  9  {190,.'),  No.  6,  pp.  ^45-26S). 

On  ttie  manuring  of  the  soil  in  Algiers  and  Tunis,  G.  Kyk  {Bid.  Dir.  Agr.  et 
Com.  [2Vh/.s],  S{1903),  No  J6,  })p.  fl9-7S) . — A  brief  general  discussion  of  the  care, 
management,  and  use  on  different  t-ro{)s  of  farm  manures. 

On  the  organization  of  local  fertilizer  experiments  in  European  countries, 
A.  RiNDELL  {Landbr.  Sti/r.  Meddel.,  1902,  No.  41,  PP-  44)- — A  report  on  the  organiza- 
tion of  cooperative  and  other  fertilizer  experiments  in  the  Bcandinavian  countries, 
England,  and  France. 

The  supplying  of  the  phosphoric  acid  requirements  of  plants,  P.  Wagner 
{Jahrb.  Bent,  fjindir.  dm'lJ.,  17  {1902),  pp.  2G-.30).—X  general  discussion  of  this 
subject. 

Fertilizer  experiments  with  phosphates,  1900-01,  O.  Reitmair  {Zhchr. 
Landw.  Versuchsw.  OeHtcrr.,  G  {1903),  No.  2,  pp.  95-194,  pf-  !)■ — Previously  noted 
from  another  source  (E.  S.  R.,  14,  p.  647). 

On  the  question  of  the  influence  of  a  physiologically  acid  salt  in  rendering 
phosphorite  soluble,  I.  SciiVlov  {Zlmr.  Opuiin.  Agron.  \_Jour.  Expt.  Landw.'],  3 
{1902),  No.  6,  pp.  711-719,  Jig.  1). — In  continuation  of  previous  experiments  (E.  S.  R., 
14,  p.  343) ,  the  author  made  pot  experiments  with  oats  to  determine  whether  the 
action  of  ammonium  salts  in  rendering  phosphorite  soluble  is  due  to  changes  (sepa- 
ration of  base  and  acid)  occurring  in  the  soil  or  after  the  salts  are  absorbed  by  the 
l)lant.  In  one  series  of  experiments  the  ammonium  salt  and  the  phosphorite  were 
intimately  mixed  in  the  soil,  in  another  series  double  jjots  were  used  in  which  the 
ammonium  salt  and  the  phosphorite  were  kejit  separate,  though  each  was  accessible 
to  the  plant.  The  results  quite  clearly  indicate  that  the  changes  which  result  in 
increasing  the  assimilability  of  the  phosphorite  occur  only  when  the  ammonium  salt 
is  intimately  mixed  with  the  phosphorite  in  the  soil. 

Algiers  phosphate  against  Thomas  phosphate,  A.  Ystgaard  {Norsk  Land- 
mamhhlad,  21  ( i;i02).  No.  4<>,  PP-  o56,  .557). 

Pot  experiments  with  fertilizers,  B.  Schulze  {.faJiresher.  That.  Agr.  ('hem.  Vers. 
Stat.,  Prorin:  Schlesien,  1901-2,  j>p.  21-32) . — These  included  comparative  tests  during2 
years  of  kainit,  muriate  of  })otash  and  sulphate  of  potash  on  oats  and  barley,  in  which 
the  largest  yield  and  utilization  of  potash  by  the  crop  was  shown  in  case  of  the  muri- 
ate, sulphate  being  second  as  regards  yield  and  third  as  regards  utilization  of  potash 
by  the  crop;  studies  of  the  action  of  the  phosphoric  acid  of  steamed  bone  with  and 
without  the  simultaneous  application  of  lime,  which  showed  the  depressing  effect  of 
the  latter  on  the  former  in  experiments  with  oats;  similar  experiments  which  indi- 
cated that  the  nitrogen  of  steamed  bone  is  somewhat  more  effective  on  oats  than 
that  of  ammonium  sulphate;  exjieriments  which  showed  a  low  effectiveness  for  the 
nitrogen  of  ground  leather  on  white  mustard  as  compared  with  ammonium  sulphate; 
experiments  on  oats  and  j^eas  which  showed  that  acetylene  gas  residue  has  no 
injurious  effect  and  produces  fully  as  large  yields  as  calcium  carbonate;  comparative 
tests  which  showed  that  the  water-soluble  phosphoric  acid  of  superphosi)hate  is 
more  effective  in  increasing  the  yield  of  potatoes  than  the  citrate-soluble  acid  of 
Thomas  slag;  comparative  trials  on  oats,  in  which  ammonium  sulphate  applied  one- 
half  before  seeding  and  one-sixth  in  each  of  3  top-dressings  during  the  growing 
season  gave  better  results  than  nitrate  of  soda  applied  one-half  before  seeding  and 
one-third  in  each  of  2  top-dressings  afterwards;  and  a  reference  to  experiments  on 
the  replacement  of  potash  by  soda. 

Fertilizer  experiments  with  kainit  and  40  per  cent  potash  salt,  B.  Schulze 
{Jidiresher.  That.  Agr.  Chent.  ]'ers.  Stat.,  J'roriiiz  Sehlemn,  1901-2,  pp.  6-20). — 
Experiments  on  sugar  beets,  potatoes,  barley,  and  grass  lands  are  reported.  During 
the  3  years  over  which  the  experiments  have  extended  the  2  potash  salts  gave  about 
equally  good  results  on  sugar  beets,  the  kainit  being  somewhat  more  profitable  in 
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dry  seasons,  the  40  per  cent  salt  in  wet  seasons.  In  a  wet  year  both  salts  reduced 
the  yield  of  potatoes,  but  in  dry  years  moderate  applications  of  either  salt  increased 
the  yield  sufficiently  in  most  cases  to  overbalance  the  depressions  in  starch  content 
which  uniformly  resulted  from  the  application  of  the  salts.  In  dry  years  the  kainit 
gave  best  results  on  barley.  The  results  on  grass  lands  were  inconclusive,  although 
on  dry  lands  and  in  dry  seasons  kainit  apparently  gave  best  returns. 

On  further  results  of  the  coniparative  fertilizer  experiments  writh  kainit 
and  40  per  cent  potash,  salt,  AV.  Schxeidewind  {.Tahrb.  Dent.  Laiidir.  GeselL,  17 
[1902),  pp.  30-S3). — A  general  discussion  of  this  subject,  which  is  more  fully  pre- 
sente<l  elsewhere  (K.  S.  R.,  14,  p.  22). 

Arrangements  for  irrigation  and  fertilizing  on  the  royal  domain  of 
Grafenwerth  on  the  Rhine,  R.  Schroer  {Deut.  Landtv.  Prest^e,  SO  {1903),  No.  1, 
p.  3,fi<ji<.  5). 

Fertilizer  department,  B.  E.  McLin  and  R.  E.  Rose  {Rpt.  Cumr.  Agr.  Florida, 
1901  and  1902,  pp.  104-112,  App.,  pp.  1-70). — -An  account  is  given  of  the  conduct 
and  results  of  the  fertilizer  inspection  in  the  State,  with  analyses  of  a  large  number 
of  samples  of  fertilizers. 

Fifth  biennial  report  of  the  Missouri  Agricultural  Experiment  Station 
on  the  enforcement  of  the  fertilizer-control  law,  H.  J.  Waters  {Mhsonri  Sta. 
Circ.  of  TnfnriiKiiiou  1(1,  pp.  1<>) . — A  statement  of  receipts  and  disbursements,  with 
analyses  and  valuations  of  184  samples  of  fertilizers  examined  during  1901. 

FIELD  CROPS. 

Field  experiments  at  Lauchstadt,  W.  Schneidewind,  I).  Mevek,  and  W.  Grob- 

ler  {Landir.  Jahrh.,  31  [1902),  No.  5-6,  pp.  826-908,  963-968).— The  results  of  fer- 
tilizer and  variety  tests  from  1898  to  1901,  inclusive,  are  reported  at  some  length. 

Maximum  yields  of  root  crops  were  obtained  only  when  barnyard  manure  was 
applied  in  conjunction  with  commercial  fertilizers.  This  result  is  attributed  to  the 
mechanical  effect  of  barnyard  manure  on  the  soil  which  favors  the  growth  of  plants 
and  a  consequent  greater  utilization  of  plant  food.  Although  a  very  heavy  applica- 
tion of  nitrate  of  soda  was  made  the  quantity  of  nitrogen  tak(Mi  up  by  the  plants 
was  increased  when  barnyard  manure  was  applied  in  addition  to  the  nitrate.  A 
heavy  application  of  barnyard  manure  alone  gave  higher  yields  of  turnips  and  pota- 
toes than  a  heavy  application  of  nitrogen,  phosphoric  acid,  and  potash  in  the  form 
of  commercial  fertilizers.  It  was  observed  that  a  quantity  of  nitrogen  taken  up  from 
barnyard  manure  produced  more  substance  than  an  equal  quantity  taken  up  from 
nitrate  of  soda.  The  nitrogen  from  nitrate  of  soda  enters  largely  into  the  production 
of  the  leaf  and  is  used  in  this  connection  to  a  greater  extent  than  the  nitrogen  from 
barnyard  manure.  From  the  average  results  of  these  tests,  the  returns  from  100  kg. 
of  deep  stall  manure  and  barnyard  manure  for  turnips  and  potatoes,  taking  its  resid- 
ual effect  on  a  succeeding  crop  of  barley  or  wheat  into  consideration,  varied  from  29 
to  35  cts.  with  stall  manure  and  from  22j  to  27  cts.  with  barnyard  manure.  The 
variation  with  each  was  due  to  differences  in  the  price  of  turnips  and  potatoes. 

Deep  stall  manure  gave  larger  yields  than  barnyard  manure,  but  the  differences 
were  not  in  proportion  to  its  larger  quantity  of  readily  solu1)le  nitrogen  compounds. 
Attention  is  called  to  the  fact  that  the  losses  from  deep  stall  manure  when  spread 
upon  the  field  were  greater  than  from  barnyard  manure  which  has  already  sustained 
considerable  losses  before  its  aj^plication,  and  that  hence  deep  stall  manure  is  more 
economically  applied  in  quantities  not  furnishing  more  nitrogen  than  is  taken  up  by 
the  growing  crop.  In  an  experiment  where  40,000  kg.  of  deep  stall  and  barnyard 
manure  were  applied  in  connection  with  growing  sugar  beets,  followed  by  barley  in 
rotation,  the  nitrogen  used  by  the  crops  was  on  an  average  26.7  per  cent  of  the  quan- 
tity furnished  in  the  deep  stall  manure  and  23.8  per  cent  of  the  quantity  given  in 


FIELD    CEOPS.  853 

the  manure  taken  from  the  barnyard.  The  authors  beUeve  that  with  a  lighter  appH- 
catiou  a  larger  percentage  of  the  nitrogen  in  the  deep  stall  manure  would  have  been 
utilized. 

In  another  series  of  experiments  it  was  found  that  liquid  manure  or  nitrate  of  soda 
gave  a  larger  increase  in  yield  on  soil  poor  in  nitrogen  when  applied  alone  than  when 
used  with  either  a  mixture  of  fresh  manure  and  straw  or  with  straw  alone.  When 
liquid  manure  or  nitrate  was  applied  alone  a  larger  jiercentage  of  the  nitrogen  fur- 
nished was  recovered  in  the  crop  than  in  the  other  case.  This  is  explained  by  refer- 
ence to  the  fact  that  fresh  organic  substances,  such  as  the  manure  and  the  straw  in 
this  case,  serve  as  a  food  material  for  certain  soil  bacteria  and  withdraw  the  nitrogen, 
which  is  in  the  form  of  nitrates,  ammonia,  and  amids,  from  the  use  of  the  plants. 
This  action  necessarily  results  in  a  diminished  yield  on  soils  not  containing  an  ade- 
(piate  amount  of  available  nitrogen.  These  experiments  were  conducted  in  the  first 
place  with  mustard,  a  very  quickly  growing  plant,  but  later  the  same  results,  though 
not  so  marked,  were  obtained  with  cereals.  The  residual  effect  of  the  manure  for 
the  second  and  third  years  was  only  slightly  favorable,  while  straw  still  had  a  detri- 
mental effect  the  second  and  gave  but  a  very  slight  increase  in  yield  the  third  year. 
Fresh  manure  and  straw  did  not  decrease  the  yield  on  soils  which  furnished  suffi- 
cient nitrogen  for  both  the  growing  crop  and  the  denitrifying  bacteria  which  live  on 
the  nndecomposed  material.  It  sometimes  occurs  that  when  nitrogen  is  plentiful 
the  use  of  fresh  manure  and  straw  increases  the  yield  through  its  beneficial  mechan- 
ical effect  on  the  soil.  It  was  also  found  that  plants  will  take  up  as  much  nitrogen 
from  nitrate  of  soda  applied  with  barnyard  manure,  especially  if  well  rotted,  as  when 
the  nitrate  is  given  alone,  because  the  denitrifying  organisms  use  the  nitrogen  com- 
pounds already  formed  in  the  manure.  The  authors  conclude  that  the  best  yields  of 
root  crops  are  obtained  when  barnyard  nianure  is  used,  but  these  results  are  not 
contradictory  to  the  foregoing,  because  in  these  tests  a  surplus  of  available  nitrogen 
existed  in  the  soil  and  the  barnyard  manure  used  was  not  fresh.  However,  if  the 
nitrogen  supply  of  the  soil  had  not  been  sufficient,  then  the  use  of  fresh  manure 
would  also  have  been  detrimental  to  roots. 

Among  different  green  manures  a  mixture  of  beans,  peas,  and  vetches  was  most 
effective.  The  seed  of  this  mixture,  consisting  of  50  per  cent  of  beans,  and  25  per 
cent  each  of  peas  and  vetches,  was  sown  after  early  barley  or  with  winter  oats  at  the 
rate  of  250  kg.  per  hectare.  The  average  annual  financial  returns  per  hectare  from 
this  method  of  green  manuring  amounted  to  $15.  The  quality  of  sugar  beets  was 
slightly  lowered  by  green  manuring.  All  nitrogenous  fertilizers  tend  to  lower  the 
quality  of  l)eets  and  potatoes,  but  this  loss  is  said  to  be  largely  outweighed  by  the 
increase  in  yield,  provided  the  application  is  not  too  heavy. 

A  number  of  check  plats  which  received  no  nitrogen  gave  good  returns  and  showed 
no  decrease  in  yields  during  the  several  years  the  experiments  were  in  progress. 
This  result  shows  that  the  soil  conditions  did  not  allow  heavy  applications  of  nitro- 
gen. On  sugar  beet  and  potato  plats,  fertiliz»-d  at  the  rate  of  2  cwt.  each  of  nitrate 
of  soda  and  200  cwt.  and  133  cwt.  of  barnyard  manure,  respectively,  i  of  the  nitrate 
was  a]>i)lied  at  a  loss.  In  experiments  with  wheat  on  plats  of  this  same  kind  of  soil 
which  liad  not  received  barnyard  manure  for  2  years,  only  h  and  |  cwt.  of  sulphate 
of  ammonia  per  morgen  (about.0.6  acre),  applied  in  the  fall  and  spring,  respectively, 
was  profitable.  Where  the  preceding  crop  of  potatoes  had  received  barnyard 
manure  only  5  cwt.  in  the  spring  in  addition  to  the  2  cwt.  given  in  the  fall  gave  a 
profitable  return.  Barley  on  this  soil  without  barnyard  manure  for  2  years  used 
only  from  i  to  |  cwt.  of  ammonia  per  morgen  with  profit.  It  was  found  that  where 
the  preceding  crop  of  beets  had  received  barnyard  manure,  Ijarley  needed  no  api:)li- 
cation  of  nitrogen. 

The  use  of  phosjihoric  acid  was  necessary  in  all  cases.  An  application  of  20  to  25 
lbs.  per  morgen  for  cereals  and  of  25  to  30  lbs.  for  root  crops  is  considered  adequate. 
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The  results  of  the  tests  indicate  that  lieavier  apphcations  would  not  be  profitable. 
Superphosphate  gave  better  results  than  Thomas  slag.  The  sugar  content  of  beets 
and  the  starch  content  of  potatoes  was  not  increased  by  fertilizing  witli  jihosphoric 
acid. 

Owing  to  the  large  amounts  of  potash  given  the  soil  in  barnyard  manure,  potash 
salts  were  not  profitable  for  either  cereals  or  root  crops  when  aj^plied  with  barnyard 
manure.  Potash  had  no  detrimental  effect  on  the  quality  of  sugar  beets,  but  it  low- 
ered the  starch  content  of  potatoes.  On  the  soil  in  question  40  per  cent  potash  salt 
is  considered  jireferable  to  kainit  and  the  following  quantities  jier  morgen  are  recom- 
mended: Sugar  beets  1.5  cMt.,  potatoes  1  cwt.,  and  cereals  0.75  cwt.  The  use  of 
potash  every  year  did  not  seem  advisable. 

Variety  tests  with  square  head  wheats  show  the  l)est  j-ields  from  Beseler  Square 
Head  No.  8.  Among  other  varieties  the  wheat  known  as  "Salischer  Sandweizen" 
gave  the  largest  yield.  This  variety  also  proved  richest  in  protein  and  best  for  bread 
making  of  all  the  varieties  grown.  Hanna  barley  stood  first  among  spring  varieties 
and  Bestehorn  Giant  Winter  barley  among  winter  varieties.  Eckendorfer  Mammut 
was  the  earliest  variety  of  barley  under  experiment.  Beseler  No.  1  and  No.  2  were 
the  best  yielding  varieties  of  oats. 

The  average  yield  of  dry  matter  in  field  V)eets  for  a  series  of  years  amounted  to 
9,900  kg.  per  hectare,  while  sugar  beets,  given  high  fertilizer  ai^plications,  yielded 
12,000  kg.  In  1901,  however,  field  beets  and  sugar  beets  yielded  about  equal  (juanti- 
ties  of  dry  matter.  It  is  stated  that  20  lbs.  of  sugar  beets  furnish  about  the  same 
quantity  of  nutritive  material  as  50  lbs.  of  field  beets.  Owing  to  their  low  moisture 
content  sugar  beets  keep  much  better  in  storage  than  field  beets.  The  nutritive 
value  of  the  dry  matter  in  either  variety  is  determined  by  the  sugar  content. 

Extensive  tables  are  given  showing  the  composition  of  the  crops  under  test  ;uid 
the  quantities  ol  jilant  food  they  withdrew  from  the  soil. 

Fertilizer  experiments  on  meadows,  Edler  (/)(?«/.  lAindir.  Presse,  .10  {J90S), 
No.  16,  p.  13S,  figs.  4)- — Thirty-one  cooperative  tests  with  kainit,  Thomas  slag,  and 
nitrate  of  soda  as  fertilizers  for  meadows  are  reported.  The  different  fertilizers  were 
applied  alone  and  in  different  combinations  at  the  rate  of  1,000,  800,  and  100  kg.  per 
hectare,  respectively.  The  combined  use  of  the  fertilizers  gave  the  best  results,  and 
the  author  concludes  that  the  application  of  nitrogen  in  addition  to  potash  and  phos- 
phoric acid  on  meadows  is  more  profitable  than  is  generally  supposed. 

Kainit  and  40  per  cent  potash  salts  as  fertilizers  for  cereals,  H.  Bachmann 
{Dent.  Lanchv.  Presse,  30  {1903),  No.  15,  p.  120). — The  results  of  cooperative  fertilizer 
experiments  are  reported  in  tabular  form.  The  use  of  40  per  cent  potash  salts  applied 
in  the  spring  gave  a  larger  increase  in  the  yield  of  oats  and  a  smaller  increase  in  the 
yield  of  straw  than  kainit.  Lime  given  in  connection  with  these  potash  salts  did  not 
change  the  relation  of  the  results.  With  sugar  beets  kainit  applied  in  the  fall  was 
more  effective  than  40  per  cent  potash  salt,  but  Mhen  the  applications  were  made  in 
the  spring  kainit  was  the  less  effective  of  the  2  fertilizers.  Kainit  gave  the  better 
financial  returns  and  in  all  cases  showed  the  greater  residual  effect. 

Variety  tests  of  barley  and  oats,  C.  Fruu'irth  (  Vergleichende  Anbau-  ]'c):'<iirJu' 
mit  verschiedenen  Gerde  imd  Hafersorten.  Plieningcn:  Friedrich,  Find,  1903,  pp.  68). — 
The  varieties  of  barley  under  test  included  Trotha  Chevalier,  Hanna,  Selchower, 
Princess,  and  Goldthorpe,  and  those  of  oats  Albhafer,  Duppauer,  Sechsaemter,  Heine 
Ertragreichster,  Heine  Trauben,  Beseler,  and  Carter  Golden.  Each  variety  is 
described  at  some  length,  together  with  the  results  obtained  in  the  experiments. 
The  experiments  extended  over  a  period  of  3  years. 

Studies  of  Bohemian  varieties  of  barley,.  0.  Kambersky  {ZtscJir.  Jjmd/r.  IVr- 
suchsw.  Oestcrr.,  6  {1903),  No.  1,  pp.  1-Jl,  ph.  2). — The  results  of  studies  in  this  line 
by  various  investigators  are  reviewed  and  80  different  varieties  and  forms  of  barley 
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grown  ill  Bi)heniia  are  classified  under  botanically  recognized  species  and  varieties. 
The  different  kinds  are  described  and  coniiDared. 

Bermuda  grass,  J.  Fields  ( Oklahoma  Sta.  Bui.  55,  pp.  11,  figs.  S). — A  brief  popular 
iKiIletin  on  Bermuda  grass  in  Oklahoma.  A  description  of  the  grass  and  its  culture 
is  given  and  the  experience  of  a  number  of  experiment  stations  and  of  farmers 
throughout  Oklahoma,  who  have  tested  it,  is  noted.  "Of  all  the  grasses  tried  on 
the  station  farm,  Bermuda  alone  has  shown  the  qualities  which  must  be  possessed 
by  a  i>astnre  grass  in  Oklahoma.  ...  It  should  be  started  only  on  lawns  or  on 
land  intended  for  permanent  i)asture  and  shoidd  be  kept  out  of  fields  intended  for 
cultivation." 

Bermuda  grass,  J.  8.  Newman  {South  Carolina  Sta.  Bid.  70,  pp.  G). — A  brief 
])opular  bulletin  on  the  culture  of  Bermuda  grass.  A  description  of  the  plant  is  given 
and  notes  on  its  artificial  propagation,  the  protection  of  the  young  plants  from  shade, 
and  the  method  of  destroying  the  sod  are  presented. 

Im.proveinent  of  red.  clover,  M.  Fischer  (  FiiJiling'.^  Landw.  Ztg.,  52  {1903),  No.  2, 
pp.  55-59). — The  author  reviews  the  results  of  experiments  in  the  improvement  of 
red  clover  conducted  by  himself  and  others,  and  concludes  that  for  the  purpose  of 
shortening  the  growing  period  selection  of  yellow  seed  from  early  maturing  dark 
green  jtlants  with  many  dark  red  inflorescences  should  be  made.  In  order  to 
increase  the  size  of  the  plant  it  is  recommended  that  the  seeds  of  an  intense  violet 
color  from  slowly  developing  light  green  plants  with  comi^aratively  few  heads  light 
red  in  color  be  selected. 

Corn  culture,  R.  J.  REnniNCi  {Georgia  Sta.  Bui.  5S,  jrp.  197-218). — Experiments 
here  described  are  in  continuation  of  work  previously  noted  (E.  S.  R.,  1-4,  p.  842). 
^leteorological  data  for  the  year  and  the  growing  season  are  given  in  tables,  and 
notes  on  the  use  of  fertilizers  in  corn  culture  are  appended. 

'  Among  V?>  varieties  tested  in  1892  the  most  prolific  were  Bradberry  Improved, 
^Marlboro,  and  Sander  Improved,  yielding  12.95,  12.86,  and  12.60  bu.  per  acre, 
ri'spe(;tively.  The  least  productive  variety,  Allen  Big  White,  yielded  only  3.60  bu. 
]ier  acre.  ( )wing  to  a  rather  poor  soil  and  a  dry  season  the  yields  were  low.  A  test 
of  early  varieties  Mas  made  on  more  fertile  soil,  and  the  results  obtained  are  judged 
more  reliable  than  those  in  the  experiment  just  described.  In  this  test  the  yields 
ranged  from  26.84  to  35.51  bu.  per  acre  with  Marlboro  Prolific,  Weekley  Improved, 
and  Cocke  Prolifiir  in  the  order  given  leading  in  productiveness. 

A  comparison  of  planting  corn  on  the  beds  and  in  the  water  furrow  resulted  in 
favor  of  the  beds,  although  the  season  was  very  dry.  These  results  and  those  of 
previous  years  indicate  that  it  is  not  advisable  to  plant  in  the  water  furrow.  Thor- 
ough preparation  of  the  soil  as  compared  with  ordinary  preparation  gave  an  increase 
in  yield  of  only  1.16  bu.  per  acre,  which  was  hardly  enough  to  pay  for  the  extra 
work.  Experiments  in  cultivation  during  this  dry  season  showed  that  the  yield 
increased  in  proportion  to  the  frequency  of  cultivation.  Cultivating  every  week  in 
the  dr}'  season  is  considered  better  than  cultivating  thrice  in  succession  every  3  weeks 
<  »r  twice  every  2  weeks. 

Fertilizer  tests  were  made  with  the  different  applications  of  uniform  cost,  but  the 
drought  prevented  the  utilization  of  the  fertilizers  applied.  Attention  is  called  to 
tlie  tinancial  risk  of  using  fertilizers  when  the  crop  is  grown  on  dry  uplands. 

Methods  of  corn  breeding,  C.  G.  Hopkins  {Illinois  Sta.  Bui.  S2,  pp.  525-539, 
Jiijii.  2). — This  has  been  noted  from  another  source  (E.  S.  R.,  14,  p.  321). 

Cotton,  A.  Oppel  {Die  Baumwolle.  Leipzig:  Dunckcr  &  Humblot,  1902,  j^p.  745,  figs. 
230). — This  work  gives  the  history  of  cotton,  describes  the  cotton  plant  and  its  cul- 
ture, and  discusses  the  uses  of  the  fiber,  the  by-products  of  the  plant,  and  the  relation 
of  cotton  culture  to  commerce  and  economic  conditions.  In  addition  the  cotton 
industry  in  each  cotton-growing  country  of  the  world  is  treated  separately.  An 
extensive  bibliography  on  cotton  is  given. 


856  EXPERIMENT    STATION    RECORD. 

Experiments  with  hemp,  Y.  Y.  Yiner  {Khozyaime,  1901,  No.  47-48;  rev.  in  Zlmr. 
Opuiin.  Agron.  IJour.  Expt.  Landw.],  3  {1902) ,  Xo.  :S,pp.  248,  ;?^9).— Fertilizer,  variety, 
and  seeding  tests  with  hemp  are  reported.  The  results  of  the  fertilizer  experiments 
indicated  that  phosphoric  acid  was  the  only  element  capable  of  jiroducing  a  marked 
improvement  in  the  growth.  Nitrogen  stood  second  in  effectiveness  and  potash 
last.  It  is  said  that  the  plant  food  requirements  of  hemp  resemble  those  of  the 
grasses,  with  the  exception  that  hemp  prefers  nitrogen  to  potash.  Tlie  average  crops 
from  plats  without  fertilizers  with  applications  of  phosphoric  acid,  potash,  and  nitro- 
gen alone,  and  with  a  combined  application  of  the  3  elements,  bore  the  same  rela- 
tion to  each  other  as  178,  236,  164,  203,  and  268,  respectively.  Phosphoric  acid 
equally  affected  the  formation  of  stems,  fiber,  and  seed.  Potash  mainly  improved 
the  yield  of  seed,  and  nitrogen  increased  the  yield  of  fiber.  The  results  further 
showed  that  hemp  readily  assimilates  the  phosphoric  acid  from  bone  meal. 

From  observations  in  connection  with  the  seeding  experiments  it  is  concluded  that 
on  poor  soils  tiie  crop  should  Ije  thickly  sown. — p.  fireman. 

Novel  system  of  potato  production  {Gardening,  11  {1903),  No.  252,  p.  183, 
figs.  2) . — An  account  is  given  of  securing  new  potatoes  from  old  seed  left  in  caves  at 
the  end  of  the  year.  The  old  potatoes  were  placed  in  one  end  of  a  dark  cellar  on 
the  ground  and  partially  covered  over  with  sifted  sand.  In  this  position  they  pro- 
duced a  large  numl)er  of  small  tubers,  but  scarcely  any  leaves  or  stems.  By  a  proper 
succession  of  layering,  young  ]wtatoes  were  gathered  throughout  the  autunm  and 
winter. 

Rape  as  a  forage  crop,  A.  S.  Hitchcock  (  V.  S.  Dept.  Agr.,  Fanners'  BnJ.  li;4,]>p. 
16,  fig.  1).- — This  l)ulletin  gives  a  description  of  rape  and  the  varieties  which  have 
come  into  prominence;  outlines  the  value  of  the  plant  for  feeding  purposes  and  its 
uses  as  a  catch  crop,  weed  destroyer,  vegetable,  and  cover  crop;  and  discusses  in  a 
general  way  the  culture  of  the  crop,  with  notes  on  soil  requirements  and  preparation, 
seeding,  cultivation,  and  harvesting.  Brief  notes  on  rape  growing  in  several  States 
are  also  presented. 

Culture  and  composition  of  rice,  G.  d'Utra  {BoL  Agr.  Sno  Panlo,  3.  ser.,  1902, 
No.  9,  j}p.  571-583). — A  general  discussion  on  the  culture  of  the  crop  is  given,  and 
the  results  of  analyses  of  samples  of  rice  grown  in  different  localities  in  southern  Brazil 
are  shown  in  tables. 

Root  crops  in  Montana,  R.  S.  SnAw  {Montana  Sta.  Bid.  40,  pp.  20). — This  1ml- 
letin  gives  popular  descriptions  of  the  culture  of  sugar  beets,  mangels,  carrots,  tur- 
nips, and  potatoes  under  Montana  conditions.  In  addition  to  treating  each  crop 
individually  a  general  discussion  on  growing  root  crops,  including  notes,  are  given 
on  soil  preparation,  seeding,  harvesting,  and  storing.  The  bulletin  also  gives  direc- 
tions for  the  preparation  of  the  seed  and  for  treatment  to  prevent  scab. 

Sugar  beets,  F.  W.  Traphagen  {Montana  Sta.  Bui.  41,  pp-  S). — The  results  of 
analyses  of  sugar  beets  grown  by  farmers  in  cooperation  with  the  station  in  1902  are 
briefly  presented.  The  number  of  samples  is  considered  insufficient  for  drawing 
general  conclusions.  The  richest  sample  contained  24  per  cent  of  sugar  in  the  juice. 
Results  for  several  years  have  indicated  that  the  sugar-manufacturing  campaign  in 
Montana  could  begin  about  the  middle  of  September.  This  season  excellent  results 
were  olitained,  although  very  little  water,  and  in  some  instances  none,  reached  the 
crop  during  the  growing  season. 

Sugar-beet  speculation,  A.  B.  Leckenbv  and  R.  Withycombe  {Eastern  Oregon 
Sla.  Bid.  1,  pp.  11,  figs.  10). — The  injuries  resulting  from  boring  sugar  beets  are  dis- 
cussed and  illustrated.  A  study  of  these  injurious  effects  was  made  by  boring  2 
mother  beets  and  allowing  them  to  grow  with  their  centers  thus  destroyed.  Two  of 
the  samples  contained  more  than  22  per  cent  of  sugar,  but  the  season's  growth  after 
boring  contained  less  than  10  per  cent  in  one,  while  the  other  contained  no  sugar  at 
all.     All  of  the  ])ored  beets  grew  into  highly  distorted  forms. 
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A  table  is  given  showing  the  quality  of  the  beets  selected  according  to  certain  leaf 
characters,  and  the  author  recommends  such  selection  in  tlie  improvement  of  the 
beet. 

A  number  of  beets  were  divided  into  6  concentric  rings  and  each  ring  analyzed. 
The  results  show  that  the  outer  portions  contained  the  least  sugar,  while  the  portion 
halfway  between  the  center  and  the  outer  portion  was  richest. 

Notes  on  the  selectioii  of  seed  beets  are  summarized  as  follows:  "  Select  only  those 
with  flat  tops,  single  crowns,  smooth  bulbs,  good  shoulders,  growing  well  under- 
ground with  short  and  firm  leafstalks  bearing  flat  yellowish  green  leaves,  bull)s  well 
supplied  with  feeding  roots  coming  from  well  defined  long  dimi)les  in  cheek  of  l)eet 
and  only  those  rich  in  sugar." 

Late  growth  of  sugar  beets,  A.  G.  Doyarexko  {ZJtur.  Opuitn.  Agron.  \_Jour. 
E.rpt.  Landv.},  3  {1902),  No.  4,  pp.  516-518). — Analyses  of  sugar  beets  harvested 
September  1,  10,  20,  and  30  showed  that  the  last  sample  harvested  represented  an 
increase  in  yield  of  20.3  per  cent  and  that  the  quality  of  the  beets  gradually  deterio- 
rated from  the  earlier  to  the  later  date  of  harvesting. — p.  fireman. 

Experiments  with  sugar  cane,  J.  B.  Harrison  [Rpt.  Agr.  Work  Bot.  Card. 
[Britis]t  Gnidixi'],  1S9G-1901,  pp.  12-133). — Results  of  variety  and  fertilizer  experi- 
ments with  sugar  cane  for  the  years  1896-1901  are  reported.  The  detailed  results  are 
given  at  some  length  in  tabular  form. 

The  analyses  and  yields  of  old  varieties  of  cane  are  given,  and  the  record  of  each 
variety  is  briefly  noted.  The  tests  with  seedling  canes  showed  that  the  richness  of 
the  parent  cane  does  not  indicate  the  probable  richness  of  the  seedling  or  canes 
propagated  from  it  by  cuttings.  In  a  few  cases  seedlings  exhibited  a  tendency  to 
approximate  the  sugar  content  of  the  parent  plant.  The  percentage  of  non-sugars  in 
the  juice  seemed  also  free  from  hereditary  influences.  The  glucose  ratio  and  in  part 
the  (quotient  of  purity  were  governed  by  the  degree  of  maturity.  The  size  of  indi- 
vidual canes  did  not  seem  to  affect  the  size  of  the  offspring,  l)ut  the  average  size  of  the 
parent  varieties  closely  governed  the  size  of  the  seedlings.  Although  most  seedlings 
from  seed  of  seedling  varieties  showed  deterioration,  some  gave  consideralile  iiromise. 
The  seeds  from  seedlings  proved  more  fertile  than  those  from  old  varieties.  The 
seedlings  from  older  varieties  generally  showed  a  marked  tendency  to  variation, 
while  in  those  from  seedHng  varieties  this  tendency  was  not  so  obvious  and  many  of 
them  came  fairly  true  to  the  parent  cane.  The  variation  in  color,  size,  and  sugar 
content  was  greater  in  the  seedlings  from  striped  canes  than  in  those  from  self-colored 
canes. 

Experiments  with  different  fertilizers,  including  lime,  were  conducted  on  very  heavy 
clay  soils.  The  supply  of  nitrogen  in  the  forms  of  sulphate  of  ammonia,  nitrate  of 
soda,  raw  guano,  and  dried  blood  mainly  governed  the  increase  in  yield  due  to  the 
use  of  fertilizers.  When  not  more  than  40  lbs.  of  nitrogen  were  applied  per  acre, 
sulphate  of  ammonia  and  nitrate  of  soda  gave  practically  the  same  results,  but  in  gen- 
eral the  author  considers  the  sulphate  preferable.  Dried  blood  and  raw  guano  were 
inferior  to  each  of  these  forms.  In  applications  furnishing  more  than  40  lbs.  of 
nitrogen  per  acre  on  alluvial  soils  sulphate  of  ammonia  was  the  best  nitrogenous  fer- 
tilizer. The  use  of  200  lbs.  of  sulphate  of  ammonia  or  250  lbs.  of  nitrate  of  soda  per 
acre  gave  better  results  than  heavier  dressings.  In  general,  dressings  of  from  200  to 
300  lbs.  of  the  sulphate  seemed  the  most  profitable  applications  of  nitrogen. 

The  yield  of  plant  canes  was  increased  by  tlie  use  of  superphosphate  of  lime  applied 
with  nitrogen  and  potash.  The  effect  of  phosphates  on  rattoon  crops  was  hardly  per- 
ceptible, and  the  author  recommends  restricting  the  use  of  phosphates  to  plant  canes 
and  manuring  rattoon  crops  with  nitrogen  only.  Thomas  slag  gave  better  results  than 
superphosphate  of  lime.  Mineral  phosphates  ])roved  unprofitable.  Potash,  either  in 
the  form  of  the  sulphate  or  the  nitrate,  exerted  little  or  no  effect.  Lime  gave  largely 
increased  yields  which  seemed  to  be  due  mainly  to  the  mechanical  effect  on  the  soil. 
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As  in  ijrevious  experiments  the  use  of  either  phosphoric  acid,  potash,  or  lime  in  con- 
nection  with  other  fertihzers  did  not  have  a  favorable  influence  on  the  sugar  content. 
Nitrogenous  fertilizers  retarded  maturity  and  consequently  reduced  the  sugar  content, 
but  this  loss  was  more  than  offset  by  the  increase  in  yield. 

Sugar-cane  culture  {Netr  York:  (lerman  Kali  Work>^,pp.68,fig!^.  19). — This  treatise 
is  a  popular  outline  of  sugar-cane  culture  in  different  countries.  In  this  connection 
climate,  drainage,  irrigation,  varieties,  seedlings,  soils,  and  fertilizers  are  discussed, 
and  the  composition  of  sugar  cane  and  of  different  materials  used  in  fertilizing  the 
soil  for  the  culture  of  this  crop  is  given. 

Fertilizer  experiments  with  tobacco  in  Deli,  D.  J.  Hissink  {Meded.  'S.  Lands 
Pkuitentnin,  1902,  No.  GO,  pp.  171). — Cooperative  fertilizer  experiments  with  tobacco 
were  carried  on  in  1901,  and  the  results  are  here  reported  at  some  length.  On  well- 
drained  land  and  under  favorable  weather  conditions  the  chlorin  and  sulphuric  acid 
given  in  the  fertilizer  showed  no  detrimental  effect.  The  results  on  sandy  soils  con- 
taining considerable  humus  indicate  that  in  favorable  seasons  practically  no  fertilizers 
were  necessary.  A  small  quantity  of  nitrate  given  each  individual  plant  when  set 
out  gave  good  returns.  For  clay  soils  the  author  especially  recommends  the  use  of 
nitrogen  in  nitrate  form.  Phosphoric  acid  was  found  to  be  very  effective  upon  Ijlack, 
red,  and  clay  soils.  Although  the  tobacco  plant  contains  but  little  phosphoric  acid, 
the  Deli  soils  were  most  in  need  of  this  element.  A  fertilizer  containing  10  per  cent 
each  of  potash  and  phosphoric  acid  is  recommended  for  all  soils.  The  nitrogen  con- 
tent of  fertilizers  for  black  and  red  soils,  according  to  the  author,  should  be  from  4  to 
5  per  cent,  and  for  claj'  soils  5  per  cent,  with  0.4  of  the  quantity  in  the  nitrate  form. 
In  connection  with  0.5  gin.  of  nitrogen  and  0.75  gm.  of  phosphoric  acid  per  plant 
from  1  to  2  gm.  of  potash  gave  the  best  results.  Analyses  of  the  soils  on  which  the 
tests  were  made  are  tal)ulated. 

Agricultural  botanical  report  for  1901,  J.  Eriksson  (A'.  Landt.  AJcad.  ILtndl. 
TkUki'.,  41  {1902),  No.  2,  pp.  112-134)- — A  report  is  given  of  investigations  on  the 
hardiness  of  different  varieties  of  wheat  grow'n  at  the  experimental  grounds  of  the 
Royal  Academy  of  Sweden,  upon  investigations  of  cereal  rusts,  etc.  Of  the  146  varie- 
ties i)f  winter  wheat  under  observation  from  1890  to  1901  the  following  foreign 
varieties  attained  the  highest  rank:  Urtoba,  Graf  Walderdorffscher,  Kaiser,  and 
<  irevenhagener. — f.  av.  woli,. 

Manual  of  tropical  agriculture,  H.  A.  A.  Nicholls,  trans,  by  II.  Pittier 
{Manual  de  agricultinxi  tropical.  Han  Jose,  Costa  Rica:  Tipografia  Nacional,  1901,  p]). 
244)- — The  English  edition  has  been  previously  noted  (E.  S.  R.,  13,  p.  1105). 

HORTICULTURE. 

Vegetable  gardening  in  the  mountain  glades,  L.  C.  Corbett  and  K.  C.  Davis 

(  West  Virgitiia  Sta.  Bui.  SI,  pp.  o't<>-:iSi;,  ph.  <;). — The  mountain  glades  of  West  Vir- 
ginia are  described  as  depressions  at  high  altitudes  in  the  Allegheny  Mountains,  vary- 
ing in  extent  from  a  few  to  several  thousand  acres,  into  which  the  rich  soil  from  the 
surrounding  elevations  has  been  washed  by  mountain  streams  and  rains.  They  are 
usually  wet  and  rather  level.  The  soil  is  a  muck  rich  in  organic  matter  with  some 
line  silt  and  underlaid  with  clay  at  a  depth  of  15  to  18  in.  In  its  natural  state  it  is 
overgrown  with  alders  and  other  bushes.  When  brought  under  cultivation  it  requires 
drainage  and  will  produce  good  crops  of  hay,  wheat,  corn,  and  buckwheat  without 
fertilizers. 

The  work  here  recorded  consists  of  records  of  the  yields  obtained  on  these  glade 
soils  during  3  seasons  with  cabbage,  onions,  squashes,  and  celery.  These  crops  were 
grown  with  lime,  complete  commercial  fertilizers  in  varying  proportions,  and  barn- 
yard manure,  respectively.  Some  plats  were  left  unfertilized  for  controls.  The  barn- 
yard manure  was  used  onlj'  during  the  last  2  seasons.      Complete  cultural  directions 
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are  included  for  all  these  crops.  Good  yields  and  veo;etables  of  excellent  quality  were 
secured  on  all  the  differently  treated  plats  each  year  of  the  experiment.  Unusually 
large  yields  were  obtained  with  cabbage,  onions,  and  squashes,  even  when  no  fertili- 
zers were  used.  The  use  of  lime  invariably  resulted  in  increased  yields  over  the 
control  plats  and  in  jnany  instances  gave  as  good  or  even  better  results  than  were 
obtained  with  connnercial  fertilizers.  Of  2:^  varieties  of  cabbage  grown  Filderkraut, 
Louisville  Drumhead,  and  Acme  Flat  Dutch  gave  the  heaviest  yields  and  proved 
desirable  for  both  local  and  general  market.  Late  cabbage  appears  to  be  more  satis- 
factorily grown  on  these  glade  soils  than  earlier  varieties. 

With  onions  stable  manure  applied  at  the  rate  of  20  tons  per  acre  resulted  in  the 
heaviest  yields.  The  onions  were  grown  continuously  for  the  3  seasons  on  the  same 
plats,  and  the  yields  obtained  the  third  season  were  considerably  less  than  those 
()l)tained  in  either  of  the  preceding  years.  Nothing  was  gained  l)y  seeding  onions 
in  a  hotbed  and  transplanting  to  the  open  field  over  seeding  in  the  field  on  the  same 
date  the  seed  was  sown  in  the  hotbed.  The  Southport  strains  of  onions  were  found 
best  suited  to  the  cultural  conditions  of  the  glade  lands.  Southport  White  Globe 
was  the  best  of  the  white  varieties.  Among  the  red  onions  the  Red  Weatherstield 
proved  tlie  most  satisfactory  in  all  respects.  Philadelphia  Silver  Skin  did  not  keep 
well. 

In  the  culture  of  squashes  the  use  of  pieces  of  mosquito  netting  18  in.  square  to 
place  over  the  hills  while  the  young  plants  were  getting  started  is  recommended  as 
a  protection  against  the  striped  cucumber  beetle  or  squash  bugs.  A  small  wooden 
})in  0  in.  in  height  is  {)laced  in  the  center  of  the  hill,  the  netting  thrown  over  it  to 
form  a  tent,  and  the  sides  fastened  down  with  dirt. 

The  results  obtained  with  celery  while  the  least  satisfactory  obtained  with  any  of 
the  vegetables  grown,  were  nevertheless  very  good.  Further  work  with  this  crop 
will  be  carried  on. 

Garden  vegetables,  O.  M.  Morris  {Oklahoma  Sta.  Bui.  56,  pp.  14). — The  desira- 
bility of  a  garden  on  every  farm  is  noted,  and  an  account  given  of  the  culture,  and 
in  a  number  of  cases  of  tests  of  varieties,  of  tomatoes,  eggplants,  onions,  lettuce,  rad- 
ishes, salsify,  beans,  and  peas. 

As  a  result  of  the  variety  tests  with  tomatoes,  extending  now  over  a  period  of  3 
years,  the  following  varieties  are  recommended:  Atlantic  Prize,  Beauty,  Dwarf  Aris- 
tocrat, Early  INIinnesota,  Early  Kuljy,  Favorite,  Ignotum,  Kansas  Standard,  Perfec- 
tion, Ponderosa,  Stone,  and  Troi)hy.     All  of  these  varieties  are  briefly  described. 

Only  3  varieties  of  eggplants  have  been  successfuly  grown  at  the  station.  These 
are  Fordhook  Improved  Spineless,  New  York  Large  Purple,  and  White  Pearl.  All 
of  these  varieties  require  about  100  days  to  come  to  maturity.  The  White  Pearl  has 
been  found  most  productive. 

In  the  growing  of  onions  it  has  been  found  cheaper  to  grow  the  crop  from  seed 
than  to  plant  out  sets.  Starting  the  seed  in  a  seed  bed  and  transplanting  has  regu- 
larly resulted  in  poor  crops,  owing  largely  to  the  soil  being  too  dry  at  the  time  of 
transplanting  in  the  early  spring.  The  best  6  varieties  recommended  for  general 
I)lanting  in  Oklahoma  are  Australian  Brown,  Giant  Red  Rocca,  Michigan  or  Ohio 
(Jlobe,  Pink  Prizetaker,  Prizetaker,  and  Southport  Red  Globe. 

At  the  station  lettuce  has  been  successfully  grown  only  in  early  spring.  In  some 
seasons  when  there  is  plenty  of  rain  in  the  fall  a  late  crop  can  also  be  secured  with 
but  little  trouble.  The  curly  leaf  lettuces  seem  to  give  better  satisfaction  as  a  class 
than  the  head  varieties.  Of  the  curly  leaf  sorts  Grand  Rapids,  Early  Curled  Silesian, 
Black  Seeded  Simpson,  and  Simpson  Early  Curled  are  considered  about  the  best 
varieties,  and  of  the  head-lettuce  sorts  Early  Prize  Head,  Silver  Ball,  Paris  White 
Cos,  and  New  York. 

The  Valentine  varieties  of  beans  are  considered  desirable  for  green  or  snap  beans; 
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Large  White  Marrow  and  White  Kidney  for  dry  Ijeang;  and  Golden  Wax,  Dwarf 
Black  Wax,  and  Refugee  Wax  the  best  among  the  wax  or  yellow  podded  l)eans. 

Among  the  j^eas  Tom  Thumb,  Little  Gem,  Telephone,  and  White  Marrowfat  are, 
respectively,  recommended  in  their  season. 

Effect  of  acetylene  gaslight  on  plant  growth,  F.  W.  Kane  {New  Ilumpslnre 
Stu.  Tech.  Bill.  4,  pp-  S,figs.  7). — The  effect  of  acetylene  gaslight  on  the  growth  of  a 
number  of  vegetables  in  the  greenhouse  has  been  experimentally  determined  during 
parts  of  two  seasons.  The  light  was  obtained  from  a  10-lb.  Acetogen  generator  hav- 
ing a  cluster  of  8  burners  and  a  large  20-in.  reflector.  In  the  first  experiment  the 
lights  were  turned  on  April  4  and  allowed  to  run  each  night  until  May  1.  It 
appeared  to  be  more  or  less  effective  upon  the  growth  of  beets,  spinach,  and  cress, 
but  its  influence  was  less  evident  upon  peas,  tomatoes,  and  potatoes.  Lettuce  grown 
under  the  light  was  a  trifle  taller  and  somewhat  more  tender. 

In  the  next  experiment  the  lights  were  started  in  the  greenhouse  on  January  1 
and  ran  each  night  until  Fel)ruary  15.  This  time  the  lettuce  under  the  light  grew 
considerably  taller  and  was  more  tender  than  that  grown  in  darkness.  Beans, 
parsley,  radishes,  and  coleus  were  also  a  little  taller  and  somewhat  more  slender 
under  the  light.  Corn  also  grew  taller  under  the  light,  but  was  more  stocky  and 
had  a  better  color  in  the  dark.  Fourteen  heads  of  lettuce  grown  under  the  light 
weighed  but  \  lb.  more  than  1-1  heads  grown  under  like  conditions  exceptin 
darkness. 

The  general  conclusions  are  drawn  that  "most  plants  tend  toward  a  taller  growth 
under  the  light.  It  is  doubtful  whether  this  light  can  be  used  in  the  greenhouse 
from  an  economic  standpoint  for  growing  plants  alone.  While  its  effect  is  marked  in 
the  dark  days  of  winter,  little  difference  seems  to  be  shown  at  other  seasons  of  the 
year,  when  there  is  more  sunshine." 

The  utilization  of  mineral  matter  by  grafted  plants,  L.  Daniel  and  V. 
Thomas  {Compt.  Rend.  Acad.  Sci  Paris,  135  {1902),  No.  13,  pp.  509-5K').—The 
amount  of  a  nutritive  solution  absorbed  by  2  varieties  of  beans  grown  naturally  and 
grafted  on  each  other  reciprocally  have  l)een  determined  experimentally.  The 
results  show  that  transpiration  was  much  greater  in  the  control  plants  than  in  the 
grafted  plants.  The  control  plants  were  also  much  more  injuriously  affected  by 
chlorosis.  The  amount  of  nutritive  material  absorljed  by  the  grafted  plants  was 
slightly  less  than  in  the  control  plants. 

Radishes,  parsnips,  carrots,  and  salsify,  E.  S.  Browx  {Amev.  Card.,  24  {1903), 
No.  427,  pp.  135-137,  Jig.^.  7). — An  account  of  variety  tests  of  radishes,  parsnips,  car- 
rots, and  salsify  on  American  Gardening  trial  grounds  in  1902,  with  descriptive  notes 
on  the  better  varieties  in  each  case. 

Cabbages  and  cauliflowers  {Amer.  Gard.,  24  {1903),  No.  429,  pp.  1G6-1GS,  Jigs. 
4). — An  account  of  the  culture  of  cabbages  and  cauliflowers  at  the  American  (iarden- 
ing  trial  grounds,  with  descriptit)ns  of  10  varieties  of  cabbages  and  5  of  cauliflowers. 

Celery,  E.  S.  Brown  {Amer.  Gard.,  24  {1903),  No.  428,  pp.  152-154,  jigs.  J).— An 
account  of  the  growth  of  several  varieties  of  celery  in  the  American  Gardening  trial 
grounds,  with  brief  (lescri])tive  and  cultural  notes  on  15  varieties. 

The  Dutch  brined  vegetable  industry,  R.  F.  Crawford  {London:  Bd.  Agr., 
1902, 2ip.  32,  pis.  6,  figs.  S) . — An  account  is  given  of  the  culture  and  pickling  of  onions, 
gherkins,  and  cauliflower  in  Holland,  with  notes  on  methods  of  cooperation  among 
Dutch  market  gardeners,  and  an  account  of  Dutch  market  gardening  schools.  The 
appendix  contains  the  regulations  governing  some  of  the  cooperative  associations  of 
market  gardeners  in  Holland  and  a  complete  syllabus  of  the  lectures  at  the  horti- 
cultural and  market  garden  school  at  Boskoop. 

Silverskin  onions  are  the  ones  vised  for  pickling  in  Holland.  These  are  grown  on 
clay  soil  about  .3  ft.  above  the  level  of  the  dikes.     About  40  tons  of  cow  dung  per  acre 
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is  used.  The  seed  is  sown  at  the  rate  of  56  lbs.  per  acre.  The  average  crop  is  about 
112  bu.  Ill  pickhng  the  onions  about  44  lbs.  of  salt  is  used  to  330  lbs.  of  onions. 
Gherkins  yield  about  280  bu.  per  acre.  Two  crops  of  cauliflower  are  grown  each 
season.     From  4,. 500  to  5,000  plants  are  set  per  acre. 

Vegetables  containing'  iron,  H.  KtJHL  {Pharm.  Ztg.,  4^  {1901),  p.  60S;  ahs.  in 
Ztschr.  Uidersuch.  Xalir.  u.  Genussmtl.,  5  {1902),  No.  2S,p.  1155). — Spinach  was  grown 
in  soil  treated  with  freshly  precipitated  iron  hj'droxid.  The  crop  was  freed  from  soil 
by  washing  and  dried,  yielding  30  gm.  of  dry  matter  containing  0.372  gni.  iron  in 
the  ash. 

Tests  of  table  beets  and  mangel-wurzels,  E.  S.  Brown  {Amer.  Ganl.,  ^4  {190o), 
Xd.  4,.'i;,  pi>.  lis,  110). — An  account  of  a  test  of  varieties  of  table  beets  and  mangel- 
wurzels,  with  descriptive  notes  on  7  of  the  former  and  2  of  the  latter. 

An  experiment  in  ginseng  culture,  G.  C.  Butz  {Pennsijlrania  Sta.  Bui.  62,  pp. 
14,  pis.  2). — In  1897  the  author  secured  138  2-year-old  cultivated  ginseng  roots,  100 
native  plants,  and  300  seeds.  These  were  planted  and  the  data  obtained  for  the  5 
years  up  to  1902  are  recorded.  The  native  roots  planted  were  small,  of  many  shapes, 
and  varied  from  3  to  15  years  of  age,  as  shown  by  wrinkles  on  the  roots.  The  2-year- 
old  cultivated  roots  were  obtained  from  a  dealer  in  ginseng  roots.  They  were  slen- 
der and  plump,  resembling  young  parsnips,  and  measured  from  4  to  7  in.  in  length. 
Having  been  taken  from  cultivated  soil,  they  had  preserved  in  a  large  part  all  of 
their  rootlets  and  thus  differed  from  the  native  roots,  which  had  been  broken  to  a 
considerable  extent  in  digging. 

A  ginseng  bed  was  prepared  by  adding  about  3  in.  of  woods  earth  to  a  clay  soil  and 
spading  thoroughly  10  in.  deep.  The  roots  were  planted  8  in.  apart  each  way,  using' 
a  planter's  dibble  10  in.  long  for  the  purpose.  The  top  of  the  root  was  placed  2  in. 
lielow  the  surface  of  the  soil.  The  seeds  used  were  planted  in  shallow  drills  1  in. 
ai)art  and  covered  with  an  inch  of  fine  soil.  Artificial  shade  was  afforded  the  jilants 
1  >y  a  lath  screen  nailed  to  a  framework  6  ft.  high. 

The  after  care  of  the  jilants  consisted  in  mulching  the  beds  with  forest  leaves  and 
brush  upon  the  approach  of  winter  and  removing  this  in  springtime.  The  soil  was 
kept  loose  during  the  summer  and  weeds  were  removed  by  two  or  three  hoeings. 
As  the  seed  ripened  it  was  harvested  and  stratified.  All  the  roots  were  harvested  in 
October,  1902.  At  that  time  it  was  found  that  there  had  been  a  loss  during  the  5 
years  of  14  per  cent  of  the  cultivated  plants,  48  per  cent  of  the  native  plants,  and  91 
per  cent  of  the  seedling  plants.  During  the  last  4  years  of  the  experiment  there  had 
))een  harvested  11,447  seeds  from  the  cultivated  plants,  1,223  seeds  from  the  native 
I)laiits,  and  989  seeds  from  the  see<llings  sown.  "The  number  of  seeds  per  seed- 
bearing  plant  in  1902  averaged  55  on  the  cultivated  plants,  17  on  native  i^lants,  and 
30  on  seedling  plants." 

The  total  yield  of  roots  as  dug  was  14.8  lbs.  of  cultivated  roots,  3.2  lbs.  of  native 
roots,  and  1.8  lbs.  of  roots  from  the  seedlings.  The  roots  were  then  trimmed  and 
washed  and  all  the  rootlets  under  the  thickness  of  a  slate  pencil  which  would  have 
dried  into  mere  brittle  hairs  were  removed.  The  total  weights  were  then  reduced 
to  12.6  lbs.  of  cultivated  roots,  2.5  lbs.  of  native  roots,  and  1.3  IVjs.  of  seedling  roots. 
The  ropts  were  then  dried  by  subjecting  them  to  an  artificial  temperature  of  100  to 
120°  F.  using  the  heat  from  a  steam  radiator.  It  required  19  days  to  dry  the  roots 
ill  good  shape.  It  is  stated  that  the  usual  way  of  drying  the  roots  is  to  spread  them  on 
trays  or  tables  in  the  sun.  This  requires  from  6  to  8  weeks.  The  cultivated  roots  as 
dried  weighed  4.66  lbs.  or  37.1  per  cent  of  their  original  weight;  the  native  roots 
weighed  0.84  lb.  or  34.62  per  cent  of  their  original  weight.  The  cultivated  roots 
brought  $8.50  per  pound  or  a  total  of  .$43.03.  The  native  roots  sold  for  $6  per  pound 
and  brought  $4.87. 

Using  the  data  obtained  in  this  experiment,  with  the  138  cultivated  plants  grown 
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on  sl^  of  an  acre  as  a  basis,  the  author  estimates  that  the  cost  of  jjrowing  an  acre 
of  ginseng  5  years  would  amount  to  $9,249,  distributed  as  follows: 

80,040  plants,  at  10  cents $8, 004 

Lath  for  screen  roof,  posts,   boards  for  cross-bars  and  braces, 
setting  posts,  and  carpentry 645 

Planting,  preparing  soil,  weeding  and  mulching  for  five  years, 
digging  mots,  washing  and  drying  crop 600 

The  receipts  from  an  acre  at  the  end  of  5  years  would  be  2,900  Ujs.  of  dried  roots 
worth,  at  $8.50  per  pound,  $24,650.  This  gives  a  net  profit  in  5  years  of  $15,401, 
without  taking  into  consideration  interest  on  money  invested,  the  cost  or  rental  of 
the  land,  etc.  The  bulletin  concludes  with  a  brief  account  of  the  more  common 
enemies  of  ginseng. 

Ginseng;  its  cultivation,  harvesting,  marketing,  and  market  value,  with 
a  short  account  of  its  history  and  botany,  M.  G.  Kaixs  {Xeic  York:  Orange 
Judd  Co.,  190.) ,  n.  ed.,  ])p.  14 J,  figs.  24). — This  is  the  second  edition  of  this  work, 
which  has  been  enlarged  to  more  than  twice  its  former  size  and  brought  up  to  date. 
The  increase  in  size  is  due  largely  to  a  discussion  of  the  present  status  of  the  industry. 

■Notes  from  the  trial  grounds,  E.  S.  Brown  {Amer.  G(trd.,  24  {1903),  No.  425, 
pp.  103, 104,  figs.  2). — Notes  are  given  on  the  growth  of  varieties  of  muskmelons  and 
watermelons  at  the  American  Gardening  trial  grounds  in  New  York.  Eleven  varie- 
ties of  muskmelons  and  4  of  watermelons  are  briefly  described. 

Practical  suggestions  for  fruit  growers,  H.  P.  Gould  (  U.  S.  Dept.  Agr., 
Farmers'  Bid.  161,  jjp.  28,  figs.  S). — This  bulletin  "is  intended  to  be  a  practical  pre- 
sentation of  principles  rather  than  a  description  of  methods. ' '  Such  problems  as  loca- 
tion, soil,  varieties,  stock,  pruning,  fertilizing,  tillage,  cover  crops,  marketing, 
spraying,  etc.,  are  popularly  discussed. 

Peach  growing  in  West  Virginia,  K.  C.  Davis  (  West  Virgmia  Sla.  Bid.  82,  j)p- 
389-441,  pi.  1,  fig'i.  21,  maps  4). — An  account  of  the  development  and  present  status 
of  the  peach  industry  in  West  Virginia,  including  descriptions  of  the  methods  fol- 
lowed by  the  best  peach  growers  of  the  State  in  setting  out  jieach  orchards,  culti- 
vating them,  planting  them  with  catch  crops,  thinning  the  fruit,  combating  insect 
and  fungus  pests,  picking,  packing,  sorting,  shipping,  etc.  Maps  are  given  showing 
where  peaches  are  now  grown  on  a  commercial  scale  within  the  State,  where  they 
have  been  successfully  grown  for  home  use,  and  the  areas  recommended  for  trial  of 
peaches. 

Some  cooperative  fertilizer  exjieriments  conducted  by  the  station  with  commercial 
growers  indicate  that  for  Romney  shales  a  complete  fertilizer  compounded  in  the 
proi^ortion  of  60  to  80  oz.  of  dissolved  boneblack,  20  to  30  oz.  of  muriate  of  potash, 
and  20  to  30  oz.  of  nitrate  of  soda,  and  applied  at  the  rate  of  4  or  5  lbs.  per  tree  for 
the  first  5  years  of  the  growth  of  the  orchard,  is  likely  to  give  very  satisfactory  results. 
Trees  thus  treated  hold  their  leaves  longer  and  fruit  later  than  trees  not  fertilized. 
Applications  containing  1  or  2  lbs.  of  muriate  of  potash,  but  omitting  either  the 
nitrate  or  the  dissolved  boneblack,  did  little  or  no  good  and  in  some  cases  were  even 
harmful.  i 

"More  than  2  lbs.  of  potash  per  tree  even  killed  the  trees  in  several  instances. 
Light  applications  of  potash  with  some  acid  phosphate,  in  form  of  South  Carolina 
rock  or  otherwise,  produced  the  best  colored  fruit.  Results  indicate  that  the  dates  of 
ripening  can  be  controlled  to  a  limited  extent  by  certain  applications  now  being  tested. 
When  applied  alone,  bone  meal  gives  better  growth  than  dissolved  bone.  Thomas 
slag,  while  difficult  to  obtain,  gives  no  better  results  than  South  Carolina  rock." 

As  to  the  best  varieties  to  plant,  the  following  list,  recommended  by  one  of  the 
oldest  aud  largest  peach  growers  of  the  State,  is  given: 
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(1)  Southern  Early;  (2)  Mountain  Rose,  Champion;  (3)  Oldniixou  Free,  Stunip- 
the-World;  (4)  Reeves  Favorite,  Captain  Ede;  (5)  Elberta;  (6)  Crawford  Late,  Fox 
Seedling;  (7)  Smock,  Ford  Late,  Pickett  Late;  (8)  Bonanza,  Heath  Cling,  Leavy 
Late  Cling;  (9)  Salway,  and  (10)  Bilyeu.  The  varieties  are  noted  in  the  order  of 
their  ripening,  which  in  1901  ranged  from  August  8  to  October  19.  Elberta  is  also 
mentioned  as  a  great  success,  standing  prolonged  drought  well  and  enduring  a  wet 
season. 

An  account  is  included  of  some  trial  shipments  in  1901  of  peaches  and  pears  by  one 
of  the  larger  growers  of  the  State  to  England.  Five  carriers  of  peaches  and  3  of  pears 
netted  back  to  the  growers  $19.50.  According  to  New  York  (]uotations  at  the  time 
these  same  fruits  in  the  Xew  York  market  would  have  returned  but  $6.75,  from  which 
express,  commission,  cartage,  etc.,  would  liave  to  be  deducted. 

The  coloring'  matter  and  sugar  of  apricots,  A.  Desmouliere  {Ann.  Chim. 
Analyt.,  7  {1902),  j)p.  333,  324;  abs.  in  Analyst,  27  {1902),  No.  320,  j).  <?^5).— According 
to  the  author's  analyses,  apricots  which  were  not  completely  ripe  contained  3.13  per 
cent  saccharose,  2.38  per  cent  invert  sugar,  and  0. 77  per  cent  dextrose.  Similar  values 
for  the  ripe  fruit  were  3.81,  2.30,  and  0.35  per  cent.  From  the  apricots  pounded  with 
water  a  liquid  was  obtained  containing  a  yellow  coloring  matter  which  could  be 
extracted  by  an  acid  or  alkaline  solution  of  amyl  alcohol.  This  coloring  matter  on 
the  addition  of  a  drop  of  suljiluiric  acid  gave  an  indigo  blue  color  changing  to 
browni.sh  violet,  an  action  identical  Avith  that  of  carotin,  the  yellow  coloring  matter 
of  the  carrot. 

Culture  of  the  citrus  in  California,  B.  ]\I.  Lelong  et  al.  {Sacramento:  State  Bd. 
Hurt.,  1902,  pp.  267,  figs.  14^). — This  work  has  been  revised  by  the  State  Board  of 
Horticulture  to  include  present  day  methods  of  citrus  culture  in  California. 

The  new  method  of  curing  lemons  {California  Cult.,  20  {1903),  No.  5,  p.  65, 
fir/s.  4)- — The  author  states  that  in  the  California  orchard  of  the  Limoneira  Ranch 
Company  all  lemons  are  thoroughly  wa.shed  as  soon  as  they  are  picked.  This  adds 
greatly  to  the  appearance  of  the  fruit,  and  if  done  as  soon  as  the  fruit  is  picked  does 
not  injure  its  quality.  The  fruit  is  dried  under  cover  and  not  in  the  sun.  Illustra- 
tions are  given  oi  the  washing  machines  and  packing  house. 

Limes  at  Dominica  {Agr.  Neics  [Barbados'],  2  {1903),  No.  21,  p.  37). — Analyses 
of  recentl}'  ripe  fruits  of  the  ordinary  lime,  a  new  spineless  variety,  and  the  Villa 
Franca  or  Sicily  lemon,  grown  at  the  botanic  station  at  Dominica,  show  the  citric  acid 
content  of  these  varieties  to  be  as  follows:  Ordinary  lime,  13.22  oz.  of  citric  acid  per 
gallon;  spineless  lime,  13.8  oz. ;  and  Sicily  lemon,  11.05  oz.  per  gallon.  The  cor- 
responding grains  of  citric  acid  per  ounce  of  acid  are  as  follows:  36.15,  37.73,  and 
30.22,  respectively. 

The  formation  of  acid  in  lemons,  PL  Leuscher  {Ztschr.  Oeffentl.  Chem.,  8  {1902), 
pp.  25-27;  al)s.  hi  Zt.^clir.  ritfrrxiirl,.  Nahr.  ?t.  Genussmtl.,  6  {1903),  No.  1,  p.  30).— The 
variety  Eureka,  in  Jamaica,  was  found  to  weigh  on  an  average  174  gm.,  and  yield  78 
cc.  of  juice  containing  7.43  per  cent  of  free  citric  acid. 

Olive  oil  tests,  W.  J.  Allen  {Agr.  Gaz.  New  South  Wales,  13  {1902),  No.  12,  pyp. 
1212,  1213,  pis.  3) . — Tests  have  been  made  of  a  number  of  varieties  of  olives  for  oil 
production.  Great  differences  were  noticed  between  different  varieties  in  the  amount 
of  oil  furnished  by  the  same  quantity  of  fruit.  Some  varieties  produced  8  to  10  times 
as  nuich  oil  as  other  varieties.  The  proper  selection  of  varieties,  therefore,  is  a  mat- 
ter of  considerable  imj^ortance  in  oil  production.  The  2  varieties  Correggiola  and 
Pleureur  were  the  best  of  a  number  of  varieties  tested  and  about  equal  in  oil  pro- 
duction. Next  in  order  of  merit  were  Boutillane,  Pigale,  and  Dr.  Fiaschi.  Gros 
Redondeau  was  classed  as  a  low-grade  olive  for  oil  production,  while  such  varieties 
as  Amellau,  Bouquettier,  Macrocarpa,  Cucca,  and  Blanquette  are  not  worth  planting 
as  oil  producers.  For  both  j^ickling  and  oil  Correggiola  and  Pigale  are  recommended, 
though  the  latter  proved  a  light  bearer  during  the  season  of  1902.     Another  variety 
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not  included  in  the  test,  but  whicli  is  considered  a  good  cropper  ana  a  particularly 
good  oil  producer,  is  Hardy  Mammoth.  Data  relative  to  the  date  of  gathering,  the 
oil  produced,  and  the  size  of  the  crop  are  tabulated  for  11  varieties  of  olives. 

The  banana,  Cazard  {Bui.  Agr.  Algerie  el  Timisie,  9  {1903),  No.  ii,pp.  32-39). — 
An  account  of  the  origin  of  the  banana,  methods  of  planting,  manuring,  irrigating, 
packing,  etc. 

Pineapple  culture,  I,  A.  H.  Benson  {QueenKland  Agr.  Jour.,  12  {1903),  Xo.  2,  pp. 
123-127). — The  author  states  that  so  far  as  Australia  is  concerned  the  pineapple 
industry  is  practically  confined  to  Queensland.  The  best  fruits  are  grown  in  a  cli- 
mate in  which  the  average  annual  temperature  is  under  70°  and  the  average  rainfall 
only  58  in.  The  most  important  pineapple  district  in  Queensland  is  the  Brisbane 
district,  though  good  pines  are  produced  in  several  other  localities.  The  soils  vary 
from  a  rich  red  or  chocolate  "scrub"  to  those  poor,  thin,  and  sandy.  In  the  Bris- 
bane district  the  soils  are  generally  of  a  loamy  nature.  Directions  are  given  for 
selecting  the  soil  and  site  for  pineapples. 

Pineapples,  cultivation,  C.  E.  8mith  {Agr.  Jour,  and Min.  Etc.  INulal],  6  {1903), 
No.  3,  pp.  83-89). — An  account  of  the  culture  of  pineapples  in  Jamaica,  including 
notes  on  the  insects  and  diseases  affecting  the  plants. 

The  mango  in  Porto  Rico,  G.  N.  Collins  (  U.  S.  Dept.  Agr.,  Bureau  of  I'lant  In- 
dudnj  Bui.  28,  pp.  38,  pis.  15). — This  bulletin  urges  the  culture  of  better  varieties  of 
mangoes  in  Porto  Rico,  more  particularly  in  the  drier  parts  of  the  island  on  the 
southern  side.  Mangoes  are  now  grown  in  Porto  Rico  to  a  considerable  extent,  but 
it  is  claimed  that  all  the  varieties  are  of  an  inferior  quality.  Such  varieties  as  are 
now  grown  there  are  briefly  described,  as  well  as  8  imj^roved  varieties  which  it  is 
believed  might  be  successfully  introduced.  Notes  are  given  on  the  botany  of  the 
mango,  its  cultural  requirements,  methods  of  propagation,  and  cultivation.  The 
uses  of  mangoes  as  a  desert  fruit  and  for  canning,  and  in  the  production  of  marma- 
lade, jelly,  chutney,  dyes,  etc.,  are  also  noted,  and  some  suggestions  given  regarding 
packing  and  shipping  mangoes  and  the  possibility  of  developing  markets  for  the  fruit 
in  the  United  States. 

The  kumquats,  H.  H.  Hume  {Florida  Sta.  Bui.  65,  pp.  555-566,  ph.  2). — A  brief 
history  is  given  of  these  fruits,  with  an  account  of  their  culture  in  Florida  and  analy- 
ses of  the  ash  of  2  varieties.  According  to  the  author,  kumquats  were  introduced  into 
England  from  China  in  1846  and  soon  after  reached  America.  The  first  trees  in 
Florida  were  planted  in  1885.  The  proper  name  of  the  kumquat  is  Citrus  japonica. 
The  kumquat  is  a  nuich-branched  shrub  8  to  12  ft.  high,  with  rather  close,  compact 
branches.  The  flowers  are  sweet-scented  like  those  of  the  orange,  and  the  fruit 
round  or  oblong  1  to  1  j  in.  in  diameter.  The  juice  of  the  fruit  is  acid,  the  rind  has 
an  agreeable  spicy  taste,  while  the  inner  portion  of  it  is  decidedly  sweet. 

Of  the  2  varieties  grown  in  Florida  the  Nagami  is  considered  the  more  desirable, 
although  there  is  some  difference  of  opinion  on  this  point.  It  is  not  as  hardy,  how- 
ever, as  the  variety  Marumi.  Some  measurements  are  given  of  the  heights  attained 
by  these  trees  at  Clearwater,  Fla.  These  varied  from  8  ft.  8  in.  with  the  Marumi 
variety  to  10  ft.  9  in.  with  the  Nagami  variety.  The  latter  was  10  ft.  8  in.  across  the 
head. 

As  a  stock  on  which  to  grow  kumquats  the  author  recommends  Citrus  trifolinta  for 
northern  Florida  and  sour  orange  or  pomelo  for  the  southern  portion  of  the  State. 
Rough  lemon  has  been  successfully  used  on  soils  not  too  wet.  When  kumquat  buds 
have  been  inserted  in  sprouts  from  rough  lemon  roots,  which  already  support  and 
feed  a  sweet  or  mandarin  orange  top,  a  perfectly  healthy  union  has  been  secured. 

The  kumquat  is  considered  hardier  than  most  citrus  fruits,  withstanding  almost  or 
quite  as  much  cold  as  theSatsuma.  It  is  recommended  for  planting  in  northern  Florida. 
The  trees  should  be  set  8  to  12  ft.  apart  each  way  or  in  rows  about  12  ft.  apart  and 
the  trees  5  ft.  apart  in  the  row.     The  kumquat  is  considered  an  especially  useful 
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of  tliH  plant  is  the  means  of  distrilmtion  of  tlie  trouble,  and  examination  showed  the 
presence  of  oxidizing  ferments  in  the  branches  and  cortex.  Upon  testing  a  number 
of  diseased  specimens  the  oxidase  was  found  present  in  a  soluble  condition  in  all  the 
diseased  material  but  not  in  healthy  trees.  The  conclusion  is  rea(;hed  that  the  infec- 
tion takes  place  below  the  ground,  and  whether  other  species  of  Stereum  are  capable 
of  causing  the  disease  is  to  be  a  subject  of  future  investigation. 

The  olive  knot  in  California,  J.  Isaac  ( California  Bd.  Ilort.  Rpt.  1901-.\  pp. 
66-76,  figs.  3). — The  olive  knot  is  said  to  be  one  of  the  most  serious  diseases  of  the 
olive  tree,  and  although  long  known  in  Europe  it  did  not  make  its  appearance  in 
('alifornia  until  1893.  The  outbreak  of  disease  noticed  at  this  time  was  checked  by 
the  rooting  out  and  burning  of  all  diseased  trees,  and  the  disease  was  believed  to  be 
under  control  when  a  second  and  more  serious  outbreak  was  reported  early  in  1901. 
The  disease,  which  is  of  bacterial  nature  and  is  due  to  Bacillus  olae,  is  described 
at  considerable  length,  frequent  (juotations  being  drawn  from  Italian  and  other 
investigators  regarding  the  nature  of  the  disease  and  its  remedies.  At  present  the 
olive  knot  is  confined  to  a  comparatively  limited  area  and  does  not  appear  to  be 
spreading,  the  diseased  trees  l)eing  destroyed  as  soon  as  observed.  This  method  of 
treatment  is  believed  to  be  the  most  efficient  remedy.  No  varieties  seem  to  be 
innnune,  although  the  Mission  olive  appears  more  resistant  than  any  other.  What- 
ever stimulates  the  growth  of  the  tree  appears  to  favor  the  spread  of  the  disease, 
and  where  irrigation  is  practiced  the  appearance  of  disease  can  be  controlled  to  a 
considerable  extent  by  withholding  water. 

The  fumagin  of  olives,  E.  Zacharewicz  {Prog.  Agr.  ct  VH.  {Ed.  IJ Eat) , 24  {1903), 
No.  4,  pp.  110-113).— A-  description  is  given  of  the  fumagin,  as  well  as  of  a  second 
disease  caused  by  the  fungus  Cycloconium  oleaginum,  which  may  be  recognized  by 
the  presence  on  the  leaves  of  black  splotches  which  gradually  spread,  their  centers 
and  borders  being  differently  marked.  The  infested  leaves  after  a  time  turn  yellow 
and  fall  from  the  trees.  For  the  prevention  of  the  attacks  of  these  fungi  the  author 
reconmiends  spraying  the  trees  with  a  mixture  composed  of  soap  1  Rg.,  kerosene 
4  liters,  copper  sulphate  1  kg.,  and  water  100  liters.  This  should  be  sprayed  over 
the  trees,  the  first  application  about  the  middle  of  April  to  be  followed  by  the  second 
in  a  month  or  six  weeks.  In  addition  to  describing  these  diseases,  the  author  gives 
suggestions  regarding  the  cultivation  of  the  olive  and  the  handling  of  its  products. 

Concerning  the  gooseberry  mildew,  P.  Magnus  {Separate  from  Gartevfiora,  51 
{1902),  pp.  3;  abs.  in  Cenibl.  Bakt.  ii.  Par.,  2.  Abt.,  9  {1902),  No.  19,  p.  729).— A. 
discussion  is  given  of  the  distribution  of  Spluerotheca  mors  uvx.  The  author  takes 
exception  to  the  statement  of  others  that  this  mildew  is  identical  with  S.  tomentosa, 
which  occurs  on  various  species  of  Euphorbia.  The  mildews  of  the  Euphorbia  are 
said  to  be  quite  common  throughout  Germany  in  regions  where  the  gooseberry  mil- 
dew has  never  been  known. 

The  gooseberry  mildew  in  Russia,  P.  Hennings  {Ztschr.  Pjlanzenkrank.,  12 
{1902),  Nil.  1-2,  pp.  16,  17). — The  occurrence  of  the  gooseberry  mildew  {Sphurotheca 
morn  uv:v)  in  different  localities  has  led  to  a  more  extensive  study  of  its  distribution, 
and  it  is  reported  as  occurring  in  different  parts  of  Russia.  The  author  believes  that 
it  is  in  all  probability  endemic  to  that  country. 

Oidium  and  early  pruning,  G.  Darragon  {Prog.  Agr.  et  Vit.  {Ed.  V Est),  24 
{1903),  No.  4,  pp.  121,  122). — Notes  are  given  on  the  effect  of  early  pruning  for  the 
prevention  of  powdery  mildew.  Vineyards  that  were  pruned  early  in  the  winter 
and  sprayed  during  the  summer  did  not  suffer  from  attacks  of  mildew,  but  those 
pruned  late,  even  though  freijuently  sprayed,  were  more  or  less  subject  to  injury. 

Report  on  a  trip  to  Jamaica,  F.  S.  PLvrle  {Jour.  New  York  Bot.  flard.,  4  {1903), 
No.  37,  pp.  1-10). — At  the  request  of  the  director  of  the  Jamaica  Public  Gardens  the 
author  made  a  visit  to  that  island  and  i)resents  some  brief  preliminary  notes  on  a 
number  of  diseases  of  economic  importance.     Among  the  diseases  noted  are  logwood 
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rot,  focoanut  diseases,  l>anana  Ivaf  blight,  orange  root  grub,  and  several  diseases  of 
cacao. 

The  logwood  root  rot  is  said  to  be  affecting  the  logwood  trees,  especially  on  the 
western  end  of  the  island,  causing  the  destruction  of  many  specimens.  The  diseased 
trees  usually  occur  in  groups,  infection  spreading  slowly  in  constantly  widening 
circles.  The  tissues  are  invaded  by  a  white  fungus  mycelium,  which  seems  to  first 
attack  the  small  rootlets,  gradually  spreading  to  the  larger  roots  and  finally  to  the 
crown,  when  the  tree  dies.  The  fungus  causing  this  is  probably  one  of  the  Hymeno- 
mycetes,  and  for  the  control  of  the  disease  the  author  recommends  digging  out  and 
burning  the  roots  of  dead  trees,  or  where  a  considerable  area  is  infested,  clearing  the 
tract  entirely  (if  logwood  and  growing  some  crop  that  is  not  subject  to  the  attack  of 
this  fungus. 

Notes  are  also  given  on  what  is  termed  in  the  trade  "bastard"  logwood.  This  is  a 
kind  of  logwood  which  contains  little  or  no  hpematoxylin,  but  in  its  place  a  substance 
yielding  a  dull,  yellowish-green  dye.  From  various  facts  observed  T)y  the  author  it 
is  believed  that  this  is  probably  due  to  some  hereditary  trait  on  the  part  of  the 
plant,  as  only  certain  trees  j)roduce  this  form  of  wood,  and  they  apparently  are  repro- 
duced from  seed.  Considerable  variation  has  been  noted  in  specimens  of  logwood 
and  it  is  thought  jirobal)le  that  there  may  be  a  varietal  difference. 

Among  the  diseases  of  cocoanut  a  description  is  given  of  a  bud  disease  in  which  the 
first  symptom  is  the  dropping  of  the  immature  nuts.  The  head  of  the  tree  is  in  all 
cases  invaded  by  what  seems  to  be  a  bacterial  rot,  and  bacteria  are  believed  to  be 
the  cause  of  the  trouble.  It  is  claimed  by  some  planters  that  a  green-skinned  variety 
of  cocoanut  is  less  liable  to  this  disease  than  others,  and  facts  observed  seem  to  sup- 
port this  view.  A  second  disease  is  reported  in  which  the  nuts  fall  a  few  at  a  time, 
the  lower  leaves  droop  and  fall  prematurely,  and  in  the  final  stages  the  leaves  are 
less  than  half  normal  size  and  are  borne  at  the  apex  of  the  nearly  bare  stem.  The 
course  of  this  disease  is  always  slow,  but  the  affected  trees  ultimately  die.  In  all  the 
trees  examined  a  white  scale  insect  was  always  found  at  the  base  of  the  petioles  and 
on  the  fruiting  peduncles,  but  these  insects  did  not  seem  to  l)e  numerous  enough  to 
account  for  the  serious  effect  produced  on  the  tree.  It  is  said  that  badly  affected 
trees  have  recovered  when  subjected  to  a  firing  of  the  dead  leaves  and  fibers  hanging 
on  the  trees.  The  flames  kill  all  the  fruit  and  open  flowers  as  well  as  most  of  the 
exj)anded  leaves,  but  the  apical  buds  are  not  injured  and  new  leaves  and  flowers 
soon  develop.  The  work  of  the  cocoanut  trunk  borer  and  the  trunk  rot,  which  are 
perhaps  somewhat  related,  is  described. 

A  l)anana  leaf  blight,  which  causes  the  l)rowning  of  the  vascular  bundles  in  tlie  veins 
and  midribs  of  the  leaves  and  eventually  the  decay  of  the  leaf,  is  described.  The 
infected  plants  are  commonly  stunted  in  growth  and  do  not  bear  fruit,  and  there 
seems  to  be  evidence  that  the  disease  is  contagious.  It  is  believed  to  be  of  bacterial 
origin  and  so  far  is  confined  to  one  locality. 

The  work  of  the  orange  root  grub  {Privjxxles  vUlaUt)  is  described,  the  grub  gnawing 
the  roots  and  ultimately  destroying  the  trees. 

Among  the  cacao  diseases  mentioned  is  a  stem  canker,  which  is  i>rol)ably  due  to 
some  form  of  Nectria,  as  the  yellow  perithecia  were  found  abundantly  developed  on 
the  bark.  It  is  believed  that  painting  the  cankers  and  spraying  the  trees  with  Bor- 
deaux mixture  would  protect  the  trees  against  this  disease.  A  cacao  pod  rot,  which 
is  apparently  of  fungus  origin,  is  briefly  mentioned.  It  has  as  yet  not  attracted  much 
attention,  but  is  liable  to  prove  destructive,  particularly  with  certain  varieties  grown 
at  low  altitudes.  A  root  disease,  somewhat  similar  to  that  mentioned  above  as  affect- 
ing the  orange,  is  also  noted. 

A  root  rot  of  cassava  was  observed,  in  whicli  the  plants  were  somewhat  similarly 
affected  as  the  logwood  trees  described  above.     The  cassava  had  been  planted  on 
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lajidK  from  which  logwood  trees  had  been  cut,  and  it  is  possible  that  some  relation 
exists  Ix'tween  the  root  rots  of  these  two  plants. 

Fungus  cultures  in  the  tropics,  C.  Holtermann  {Anu.  Bat.  Gard.,  I'eradeniya, 
1  {I'JOl),  pp.  J7,  pi.  1;  abs.  In  Bat.  Ccnthl.,  90  {1902),  No.  8,  pp.  201,  208).— \\.  is  stated 
that  the  excreted  gum  of  the  sugar  palms  (.Irmfifasacc/Kfri/Vca  and  Carijloa  urens)  when 
diluted  in  w'ater  and  properly  sterilized  proves  excellent  media  for  the  cultivation  of 
different  genera  of  fungi.  It  is  further  observed  that  the  germinating  spores  of 
Hemileia  vastatru;  the  fungus  which  causes  the  destructive  coffee  leaf  disease,  showed 
that  the  hypha?  never  possess  transverse  walls.  This  fact  tlie  author  considers  as 
indicating  that  the  fungus  does  not  belong  to  the  Uredin;v,  where  it  has  been 
previously  classed. 

Comparative  investigations  of  certain  germicides,  (t.  Wesenburg  {Centbl. 
Bukt.  u.  Bar.,  ^.  AhL,  S  [1902),  No.  20,  pp.  627-638;  abs.  In  Jour.  Roy.  Micro.';. 
Soc.  [London'],  1902,  No.  4,  p.  472). — A  series  of  experiments  was  conducted  to  test 
the  relative  value  of  a  number  of  substances  which  are  offered  for  sale  as  fungicides. 
Antigermin  was  found  to  be  a  copper  salt  compound,  with  some  weak  organic  acid. 
It  is  odorless,  of  a  greenish  color,  and  requires  about  200  parts  of  hot  water  to  com- 
pletely effect  solution.  Mikrosol  is  a  greenish  paste  of  some  copper  compound. 
Afral  is  an  organic  compound,  jjrobably  a  nitro  product  of  phenol.  Antiforniin  is  a 
chlorin  compound  similar  to  eau  de  Javelle.  The  effect  of  these  various  fungicides 
was  tested  on  Oidimn  lactw,  BenkilUain  glaiicnin,  dry  rot  of  timber,  etc.,  and  Anti- 
gernun  was  found  to  be  the  best  preventive  against  tiie  attacks  of  the  dry  rot,  and  it 
and  ]\Iikrosol  were  almost  equally  effective  in  destroying  yeasts  and  molds.  The 
other  fungicides  were  found  to  be  much  weaker  in  their  action. 

The  copper  content  of  fungicides,  with  special  reference  to  the  copper 
poisoning  of  soils,  K.  Sajo  {Brometheus,  U  {1902),  No.  685,  pp.  129-132)  .—The 
author  discusses  the  composition  of  Bordeaux  mixture,  soda-Bordeaux  mixture,  eau 
celeste,  etc.,  with  special  reference  to  the  possibility  of  their  injurious  effects  on  soils 
when  applied  to  plants  for  a  long  series  of  years. 

Plant  pathology,  E.  Rostrup  {Bbuitepatologi.  Copenhagen,  1902,  pp.  640,  jigs. 
259). 

ENTOMOLOGY. 

Insects  of  the  year  {fJalifornia  Bd.  Hort.  Rpt.  1901-2,  pp.  89-172,  figs.  72).— 
SontJi  African  black-scale }>arasite  {Scutellista  cyanea)  A.  Craw  (pj).  91,  92). — This  para- 
site was  imported  from  Cape  Colony  and  has  become  established  in  California. 
Observations  thus  far  made  upon  this  insect  indicate  that  it  is  an  exceedingly  effect- 
ive agent  in  the  destruction  of  the  black  scale. 

Calif omia  peach-root  borer,  E.  M.  FJirliorn  (pp.  93-102). — Notes  are  given  on  the 
appearance  of  the  insect  in  its  various  stages  and  on  its  life  history  and  habits.  The 
methods  recommended  for  destroying  this  species  are  digging  out,  the  use  of  carbon 
bisulphid,  strong  washes,  tobacco,  gas  lime,  paper  and  other  barriers  around  the 
trees,  and  a  mixture  of  lime,  coal  tar,  and  whale-oil  soap.  The  last  named  remedy 
is  said  to  give  the  best  results. 

Insects  as  distributors  of  human  diseases  (pp.  103-114). — A  brief  discussion  of  the 
agency  of  mosquitoes  and  other  insects  in  the  transmission  of  malaria,  typhoid  fever, 
yellow  fever,  etc. 

Locusts  (pp.  115-125). — A  number  of  species  of  locusts  are  annually  injurious  in 
California  and  occasionally  certain  species  become  unusually  abundant.  Notes  are 
given  on  the  life  history  of  these  insects  and  on  the  natural  enemies  and  artificial 
remedies  for  their  control. 

Blant  lice  (pp.  126-137). — Kconomic  and  biological  notes  on  woolly  aphis,  cabbage 
louse,  wheat  aphis,  hop  louse,  black  peach  aphis,  and  cherry  aphis. 
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Army  vx)rm  (pp.  138-146). — Notes  on  the  ha))it8,  life  history,  and  means  of  com- 
bating Leurania  unipxmrta. 

Canker  I  rorm.  (pp.  147-150). — Brief  notes  on  the  spring  and  fall  cankerworm.  Paris 
green  is  recommended  as  the  most  efficient  remedy  for  destroying  this  insect. 

Screw-worm  fly  (pp.  151-15.3). — This  insect  was  exceedingly  injurious  in  the  Ban 
Joaquin  Valley  2  years  ago.  Recently,  however,  it  has  nearly  disappeared,  appar- 
ently on  account  of  the  unusually  cold  winter  just  experienced. 

Notes  are  also  presented  on  codling  moth  traps,  a  jumping  gall,  and  on  the  collec- 
tion and  preservation  of  insects. 

Horticultural  quarantine  reports,  A.  Craw  {California  Bd.  Hort.  lijit.  1901-2, 
pp.  187-204)- — Detailed  notes  are  given  on  the  injurious  insects  detected  in  fruit  and 
other  material  imported  into  California  and  on  various  measures  which  have  been 
taken  for  controlling  insect  pests  in  this  State.  A  number  of  colonies  of  Vedalia 
cardinalis  have  been  sent  to  various  parts  of  the  world  for  the  purpose  of  destroying 
scale  insects.  The  parasite  of  the  black  scale  received  from  Cape  Colony  is  reported 
as  in  good  condition  and  apparently  destroying  the  scale  at  a  rapid  rate. 

Proceedings  of  the  Entomolog-ical  Society  of  Washington  ( I'ror.  Ent.  Soc. 
W'dsliiiiijloii,  5  {UK'S),  Xo.  2,  })[>.  9o-lGt;,  flijs.  21). — As  usual,  notes  are  given  on  the 
discussions  and  resolutions  at  the  various  meetings  of  the  society  during  the  year. 
A  number  of  special  articles  were  read,  and  the.se  are  printed  in  the  present  number 
of  the  proceedings.  Some  of  these  articles  are  of  economic  importance,  while  others 
are  merely  of  scientific  interest.  Special  mention  may  be  made  in  this  connection  of 
the  following  articles: 

Note  on  a  California  fruit  worm,  H.  G.  Dyar  (p.  104). — This  insect  was  found  infest- 
ing dried  fruit  and  proved  to  be  Vitula  serratilineella. 

Observations  on  the  habits  of  two  Cicindelidn;  J.  I).  Mitchell  (i^p.  lOS-110). — These 
insects  are  Tetracha  Carolina  and  Cicindela  rectilatera. 

Collecting  notes  on  mosquitoes  in  oriental  countries,  C.  L.  Marlatt  (pp.  111-123). — Bio- 
logical and  economic  notes  are  given  on  the  mosquitoes  of  Japan,  China,  .Java,  and 
Ceylon. 

Notes  on  tJie  periodical  cicada  in  tJie  District  of  Columbia  in  1902,  C.  L.  Marlatt  (pp. 
124-126). — It  is  stated  that  in  the  City  of  Washington  very  few  of  the  cicadas  which 
emerged  survived  for  more  than  2  hours,  being  quickly  destroyed  by  the  English 
sparrows. 

Synopsis  of  the  North  American  species  of  Erebia,  and  The  life  history  of  Callizzia 
amorata,  IT.  (r.  Dyar  (pp.  129-133).  A  chalcidid  jmrasite  of  the  Asiatic  ladybird,  C.  L. 
Marlatt  (pp.  138,  139)..  Notes  on  mosquitoes  in  Neto  Hampshire,  H.  G.  Dyar  (pji.  140- 
148).     Some  nev)  or  unreported  Orthoptera  from  Arizona,  A.  N.  Caudell  (pp.  162-166). 

Report  on  injurious  insects  in  Finland  for  the  year  1901,  E.  Reuter 
{Lundbr.  Styr.  Mcddel.  [Helsingfors'],  1902,  No.  39,  pp.  74)- — The  larger  part  of  this 
report  is  occupied  with  an  account  of  the  insects  which  are  injurious  to  grasses  and 
cereals,  esi)ecially  the  insects  which  produce  silver-top  condition  in  these  plants. 
An  account  is  given  of  the  extent  to  which  silver-top  condition  prevailed  in  various 
parts  of  Finland  during  the  year  and  of  the  insects  which  were  chiefly  instrumental 
in  causing  this  damage.  A  large  number  of  insects  produce  this  effect,  chief  among 
which  the  author  mentions  species  of  Lasioptera,  Pseudococcus,  Isosoma,  Pedicidoides 
graminum,  Tarsonemus  cnbnicolus,  Aptinothrips  rufa,  and  Erioplnjes  cormttus.  The 
amount  of  damage  caused  l)y  these  insects  upon  various  species  of  meadow  grasses  is 
shown  in  tables,  and  an  alphabetical  list  of  species  of  gra.sses  is  given,  together  with 
the  species  of  insects  injurious  to  each  grass. 

A  brief  catalogue  is  also  presented  of  the  insect"  which  cause  silver  top  in  grasses, 
arranged  in  a  systematic  order.  For  the  jnirpose  of  preventing  the  injuries  thus 
caused  to  grasses  the  author  recommends  immeiliate  harvesting  of  the  grass  as  soon 
as  the  damage  begins  to  appear,  and  subsequent  treatment  by  removal  from  the  field 
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ami  l)y  otlxT  iiu'tliods  so  as  to  lumciit  the  iiikIuc  spread  of  tlic  insects.  Tlie  species 
wliieh  were  found  to  be  specially  injurious  to  cereals  were  /'In/llolnia  vittiila,  Rhhn- 
gli/jiJins  rfliinojrua,  Osciids frit,  Oiceoptimui  npani,  etc.  Notes  are  also  given  on  insects 
wliich  were  most  conspicuous  as  enemies  of  garden  crops,  fruit  trees,  and  ornamen- 
tals.    Brief  notes  are  given  on  injuries  from  ants. 

Report  of  the  State  entomolog-ist  for  1901,  S.  LXmpa  {Ent.  T'uhh:,23  {1902), 
No.  2-S,  })}).  i)'>-llC),  fiijx.  6). — As  usual  in  these  reports,  the  author  presents  an 
account  of  the  insect  injuries  to  various  crops  in  different  parts  of  Sweden,  together 
with  special  notes  on  insects  of  unusual  importance.  In  the  present  report  notes 
are  given  on  a  large  number  of  injurious  insects,  including  gypsy  moth,  nun,  diamond- 
back  moth,  cabbage  butterfly,  blister  beetles,  cutworms,  Affrioles  linealus,  Meloloniha 
rnlf/arin,  pea  weevil,  bean  weevil,  Apion  apriccws,  Tomicns  dispar,  codling  moth, 
ArgiireMlihi  rnnjtigella,  etc.  Notes  are  also  presented  on  experiments  in  si)raying 
various  crops  with  Paris  green  and  pyrethrum. 

Report    on    the  -work   of  the    section    of  plant   protection  from  April  1, 

1901,  to  March  31,  1902,  C.  Hhkk  {SUi.  I'fdnzenxclnitz,  Ihtuilnirg,  4  {l9<)l-2), 
p]>.  1-10). — The  number  of  packages  of  apples  introduced  from  America  during  the 
year  was  ;50,684.  Of  this  number,  4,095  were  infected  with  San  Jos6  scale.  The 
percentage  of  infested  fruit  varied  greatly  according  to  the  part  of  the  United  States 
from  which  they  came,  8.96  per  cent  of  the  ajaples  from  the  Eastern  States,  25.72  per 
cent  of  those  from  California,  and  99.55  per  cent  of  those  from  Oregon  being  infested. 
The  San  Jose  scale  and  other  scale  insects  were  also  found  to  a  slight  extent  on  other 
fruits  from  North  and  South  America.  No  specimens  of  San  Jose  scale  were  found 
upon  living  plants  or  parts  of  plants  introduced  from  the  United  States. 

Notes  on  certain  injurious  insects,   A.   Hem  pel  {Bol.  Agr.  Sao  Paulo,  3.  ser., 

1902,  No.  4,  pp.  237-255). — The  author  presents  an  analytical  table  for  identifying 
the  various  groups  belonging  to  Hemiptera  and  Homoptera.  Special  attention  is 
given  to  biological  and  economic  notes  on  injurious  plant  lice  and  scale  insects. 
The  insecticides  most  strongly  recommended  for  destroying  these  insects  include 
kerosene  emulsion,  sheep  dip,  and  carbon  bisulphid. 

The  chang-a,  or  mole  cricket  ( Scapteriscus  didactylus ) ,  in  Porto  Rico, 
O.  W.  Bakrett  {Porto  lUcn  Sto.  Bnl.  2,  pp.  20,  fig.  1). — This  insect  is  described  in  its 
various  stages  and  notes  are  given  on  its  life  history,  hal)its,  and  the  most  ajjjiroved 
means  for  combating  it.  The  eggs  are  laid  in  the  underground  galleries  of  the  insect 
from  a  few  inches  to  a  foot  or  more  beneath  the  surface  of  the  ground.  The  eggs  are 
dei)Osited  from  January  to  March  and  hatch  in  about  2  weeks.  The  immature 
changa  seldom  leaves  the  soil,  but  adults  are  frequently  seen,  especially  at  night. 
The  adnit  males  may  be  readily  attracted  to  lights.  The  plants  which  are  most 
injured  liy  changa  are  cane,  tobacco,  and  rice.  Other  crops  are  somewhat  damaged, 
such  as  tomato,  eggplant,  cabbage,  etc.  The  insect  was  not  considered  a  serious  pest 
until  after  1S7(>.  It  is  less  injurious  in  the  mountain  districts  where  the  soil  is  clayey 
than  in  the  sandy  loams  of  the  valleys.  The  greatest  injuries  are  done  from  October 
to  December. 

A  large  number  of  remedies  have  been  tried  against  this  insect,  with  various  results. 
Tobacco  ])lants  may  be  protected  by  a  wrapping  of  leaves  of  Mammea  americana,  or 
wire  gauze.  Cheese  cloth,  mulches  of  tobacco  stems  beneath  the  surface,  pomace 
from  castor-oil  presses,  and  coal-tar  barriers  have  been  tried,  without  much  success. 
Clean  cultivation  is  effective  if  persisted  in  for  some  time.  Lantern  traps  which 
emit  an  intense  light  have  been  found  quite  useful  in  attracting  the  insects.  Naph"- 
thalin  is  found  to  be  one  of  the  best  repellant  remedies.  Carbon  iMsulphid  was 
effective,  but  rather  too  expensive.  Creosote  and  creolin  exhiljit  little  or  no  repel- 
lent action.  Kerosene  appeared  to  l)e  effec'tive,  l)ut  injure<l  tlie  plants  to  some  extent. 
The  l;)est  artificial   remedy  was  found  t<j  be  a  })oison  bait  prepared  by  sprinklljig 
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chopped  grans  with  arsenic  or  Paris  green  and  i)lacing  Mils  material  upon  <ir  just 
beneatli  the  surface  of  the  soil. 

The  most  important  natural  enemy  of  the  changais  the  7iative  species  of  l)lack])ird. 
Other  species  of  birds  have  heen  observed  feeding  upon  the  changa. 

Army  worms  on  millet,  G.  d'Utka  (BdL  Agr.  Sdn  Paulo,  3.  arr.,  1903,  No.  S,  pp. 
15S-1G2). — Notes  on  the  habits  and  life  history  of  Jjcm-nti'ia  imipmicia  and  on  means 
of  combating  this  insect  in  millet  fields. 

Methods  of  controlling-  the  boll  weevil,  W.  D.  Hunter  (  f7.  ^.  Bept.  Agr., 
Farmer.'^'  Bui.  16.3,  pp.  16,  figs.  2). — The  Division  of  Entomology  has  a  contract 
whereby  certain  planters  agree  to  manage  the  cotton  crop  in  certain  locations  under 
the  directions  of  the  Division.  About  850  acres  were  managed  in  that  way  during 
1902.  The  cotton  boll  w'eevil,  while  confined  to  Texas,  occupies  about  28  per  cent, 
of  the  cotton  acreage  of  the  United  States.  It  lias  lieen  shown,  however,  that 
cotton  can  be  grown  profitably  in  spite  of  the  attacks  of  this  insect.  The  author 
believes  that  the  weevil  will  ultimately  be  distributed  all  over  the  cotton  belt,  since 
there  are  no  influences  which  can  check  its  distribution.  The  author  mentions  a 
number  of  methods  W'hich  are  ineffective  in  combating  the  weevil.  These  include 
various  nostrums,  machines,  and  the  use  of  cotton-seed  meal.  It  was  found  that  the 
various  varieties  of  Egyptian  cotton  are  more  susceptible  to  damage  l)y  the  weevil 
than  are  the  ordinary  varieties  of  American  upland  cotton.  The  remedies  which 
are  recommended  for  controlling  the  weevil  include  early  planting,  thorough  culti- 
vation of  the  fields,  destruction  of  all  cotton  stalks  in  the  fall  not  later  than  the  first 
week  in  October,  jjlantingthe  rows  faraj)art,  and  thinning  out  the  plants  in  the  rows. 

Potato  insecticides  and  fungicides  in  1902,  C.  D.  Woods  {Maine  tSta.  Bui.  87, 
pp.  197-209): — A  number  of  insecticides  were  used  in  combating  the  potato  beetle, 
among  which  mention  may  be  made  of  Paris  green,  arsenate  of  lead.  Black  Death, 
Quick  Death,  English  Bug  Compound,  Kno-bug,  and  Hammond's  Slug  Shot.  A 
test  of  the  value  of  Kno-bug  as  a  fungicide  was  made  by  the  station  with  the  result 
that  the  yield  was  found  to  be  much  less  on  plats  treated  with  this  substance  than 
on  others  treated  with  Bordeaux  mixture.  The  disease  which  affected  the  ])otatoes 
in  this  experiment  was  rot.  An  analysis  of  Kno-bug  showed  it  to  contain  oidy  about 
22  per  cent  of  Paris  green,  while  88  per  cent  was  ordinary  land  plaster. 

An  experiment  was  instituted  for  the  purpose  of  testing  the  relative;  value  of  Paris 
green,  Bug  Death,  and  arsenate  of  lead  in  combating  potato  bugs.  The  amounts  of 
Bug  Death  used  were  those  recommended  by  the  manufacturers.  The  field  was 
sprayed  5  times.  The  results  of  these  experiments  are  presented  in  detail.  It  was 
found  that  at  no  time  was  there  any  noticeable  difference  in  the  color,  size,  or  vigor 
of  the  vines  treated  with  the  different  substances.  Paris  green  kept  the  vines  rather 
freer  from  potato  l)ugs  than  did  Bug  Death  or  arsenate  of  lead.  In  an  exjieriment 
conducted  by  E.  A.  Rogers  potatoes  treated  with  Bug  Death  were  found  to  yield 
more  heavily  than  those  sprayed  with  Paris  green  or  other  insecticides.  These 
results,  however,  w-ere  not  confirmed  liy  the  station  work. 

Insects  injurious  to  Cucurbitaceous  plants,  H.  A.  Surface  {Penn.vjlvania  Dejyt. 
Agr.  Bui.  96,  pp.  30,  pis.  24)- — The  insects  which  most  commonly  attack  cultivated 
cucurbits  are  discussed  in  systematic'order  and  notes  are  given  on  the  best  remedies 
for  combating  the  different  species.  The  insects  to  which  most  attention  is  given 
are  onion  thrips,  squash  bug,  melon  louse,  cucumber  louse,  pickle  moth,  melon 
worm,  squash  borer,  Ejyilachna  horealis,  cucumber  beetles,  fiea-beetles,  and  undeter- 
mined fly  larvai.  Occasional  injury  is  noticed  from  I^imax,  centipedes,  and  earth 
worms. 

The  remedies  discussed  by  the  author  include  net  covering,  paper  tent  for  fumi- 
gating w'ith  bisuljjhid  of  carbon,  tarred  board,  board  traps,  various  cultural  remedies, 
such  as  clearing  up  rubbish,  killing  weeds,  rotation  of  crops,  use  of  trap  crops,  hand 
picking,  fertilizers,  late  fall  plowing,  early  planting,  excessive  seeding,  and  the  use 
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of  inset'ticides,  Huc;h  as  Paris  <rreeii,  London  purjile,  arsenite  f)f  lime,  kerosene  in 
eiuulsion  and  in  nieclianical  mixture  with  water,  whale-oil  s^oap,  carhon  binulphid, 
gasolene,  calcium  carbid,  tobacco,  sulphur,  and  lime. 

Some  garden  pests,  W.  W.  FKiKiGATT  {Agr.  Gaz.  New  Suutlt  Wules,  13  {1902), 
No.  12,  pp.  1167-1173,  pU.  2). — Brief  notes  are  given  on  the  habits,  life  history,  and 
means  of  comT)ating  Helix  asipenfa,  SIphnnnphnra  ros.r,  fluted  scale,  red  orange  scale, 
and  various  species  of  butterflies  which  are  more  or  less  injurious  to  ganlen  crops. 

Combating-  the  enemies  of  asparagus,  K.  Sajo  {PrometJinis,  13  {1902),  Nos. 
Go6,  pj>.  497,  498;  657,  pp.  52 1-524) ■ — Notes  are  given  on  the  habits  and  life  history 
of  Platypanea  pijeciloptera,  the  1 2-spotted  and  14-spotted  asparagus  beetles,  asparagus 
rust,  and  Agromyza  mnura. 

Codling  moth,  R.  A.  Cooley  {Montana  Sta.  Bid.  42,  pp.  IS). — The  codling  moth 
has  not  yet  become  established  in  commercial  orchards  in  Montana.  The  insect  has 
l^een  found  in  Missoula,  Thompson  Falls,  Helena,  and  Kalispell.  According  to  the 
author's  observations  larvfe  of  the  first  brood  were  found  in  50  out  of  323  apples,  and 
when  the  second  brood  appeared  115  out  of  144  apples  were  infested,  while  the 
amount  of  destruction  was  i)laced  at  about  51  per  cent.  It  is  believed  that  birds 
assist  considerably  in  destroying  these  insects.  In  the  Bitter  Root  region  an  insect, 
which  was  apitarently  not  codling  moth,  was  found  infesting  the  aj)ple.  Notes  are 
given  on  the  habits  antl  life  liistory  of  codling  moth.  In  Montana  it  is  believed  that 
there  are  2  broods  per  year.  Paris  green  is  recommended  as  an  insecticide,  together 
with  the  use  of  bauds. 

Codling  moth,  K.  Sa.io  {Promethem,  13  {1902),  Nos.  661,  pp.  577-580,  fig.  1;  662, 
pp.  593-596). — A  popular  account  is  given  of  the  habits,  life  history,  and  means  of 
combating  the  codling  moth  as  shown  by  the  experimental  work  of  investigators  in 
various  countries. 

Biological  investigations  of  the  nun  (Lymantria  monacha),  its  parasites 
and  diseases,  8.  Bengtsson  {Ent.  Tidskr.,  23  {1902),  No.  2-3,  pp.  125-194,  pl-f.  2).— 
On  account  of  the  unusual  destruction  caused  by  the  nun  in  various  parts  of  Sweden 
an  investigation  of  the  habits  of  this  insect  with  special  reference  to  successful  means 
of  combating  it  was  instituted  by  the  Swedish  government.  The  present  report  con- 
tains an  extensive  account  of  the  life  history  and  habits  of  this  insect,  the  bacterial 
and  fungus  diseases  which  have  been  found  attacking  it,  and  notes  on  the  various 
insects  which  live  upon  it  as  parasites.  As  a  result  of  these  investigations  it  is  con- 
cluded that  the  only  successful  way  of  fighting  the  nun  on  a  large  scale  consists  in 
l)an(ling  the  trees  with  some  sticky  preparation  and  utilizing  badly  infested  trees  for 
fuel  and  manufacturing  purposes. 

The  brown-tail  moth  in  Massachusetts,  A.  H.  Kirklaxd  ( Trans.  Mmsachusetis 
Hort.  Soc.  1902,  I,  pp.  12-21). — The  author  discusses  the  early  European  history  of 
this  insect  and  an  account  is  given  of  its  introduction  and  spread  in  America.  The 
best  results  in  controlling  the  insect  have  been  obtained  from  the  use  of  arsenate  of 
lead  and  kerosene  enuilsion. 

The  woolly  aphis  on  the  roots  of  apple  trees,  C.  Ritter  {Ztschr.  Pflanzenkrank., 
12  (1902),  No.  1-2,  ])p.  7-10,  pi.  1). — Brief  notes  ai'e  given  on  the  appearance  of  galls 
caused  by  woolly  aphis  on  the  roots  of  apple  trees.  The  insects  were  observed  also 
on  the  roots  of  young  pear  trees.  The  author  knows  of  no  effective  means  for  pre- 
venting the  ravages  of  this  insect  provided  it  should  attack  yomig  trees.  The  use  of 
lime  is  recommended,  together  with  the  destruction  of  badly  infested  trees. 

The  mango  shield  scale  {Agr.  News  {Barbados],  2  {1903),  No.  21,  p.  40). — Notes 
are  given  on  Lecanium  mangiferse,  which  is  becoming  rather  injurious  in  the  West 
Indies.  The  chief  natural  enemy  of  the  insect  is  a  fungus  disease  which  manifests 
itself  as  a  white  mold  upon  the  dead  scales. 

Distinctive  characteristics  of  the  species  of  the  genus  Xiecanium,  W.  C. 
Thro  {New  Yuik  Conidl  tSta.  Bui.  209,  pp.  201-221,  jjIs.  5). — Detailed  notes  are  given 
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on  the  external  anatomical  cliaraeterH  of  the  genu?  Leeaniinn  with  special  reference 
to  features  whicli  nia}'  he  used  in  distinguishinj?  the  species.  A  numher  of  sj  ^cies  of 
this  genus  are  descrihed  l)y  way  of  illustration  of  the  use  of  these  anatomical  fea- 
tures, and  an  analytical  ki^y  is  presented  for  tlie  identification  of  the  species  described. 

The  development  of  the  cherry  fly,  K.  Sa.to  {Promethrut^,  14  {1903),  No.  679, 
pp.  33,  5^).— Notes  are  given  on  the  life  history  and  habits  of  Spll(i;/rapha  cenm.  In 
the  opinion  of  the  author  it  is  still  douljtful  whether  there  are  two  different  races  of 
this  species,  of  which  one  completes  its  life  cycle  in  1  year  while  the  other  requires 
2  years  for  full  development. 

The  frit  fly  (Oscinis  frit)  ( Landtmannen,  14  [1903),  No.  4,  pp.  57-60). 

The  grape-root  worm — further  experiments  and  cultural  suggestions,  M.  V. 
SLiN(iERLANi)  aud  J.  Craig  [Ncv)  York  CorncU  Sto.  Bui.  20S,  pp.  173-200,  pth.  cS").— The 
present  distribution  of  this  species  is  from  the  Middle  States  to  Dakota  and  south  to 
Florida  ai}d  Texas.  In  New  York  it  has  proved  injurious  only  in  Chautau(iua  County, 
where  it  ai>pears  to  attack  chiefly  vineyards  which  have  been  neglected  from  a  cul- 
tural standpoint.  Many  vines  are  killed  outriglit  and  most  of  them  are  weakened  so 
that  they  are  practically  ruined.  Notes  are  given  on  the  life  history  and  habits  of 
the  beetle.  The  natural  enemies  of  this  insect  in  New'  York  so  far  as  observed  are 
chickens,  ants,  and  a  few  species  of  birds. 

The  remedial  measures  undertaken  by  the  authors  included  fertilizer  experiments 
and  attempts  to  use  native  grape  roots  resistant  to  the  attacks  of  the  grubs.  The 
roots  of  a  number  of  native  types  of  American  grai)es  liave  been  used  and  subse- 
quently grafted  with  the  standard  varieties  grown  in  Chautauqua  County,  Ijut  2  or  3 
years  will  be  required  before  definite  results  are  known.  Experiments  with  fertilizers 
indicate  that  many  injured  vineyards  can  be  invigorated  l)y  proper  application  of 
these  substances.  The  best  results  were  o])tained  from  thorough  cultivation  of  the 
soil.  It  is  believed  that  if  the  soil  is  cultivated  thoroughly  in  June  and  July  the 
grape-root  worm  will  be  prevented  from  becoming  a  serious  pest.  The  cases  in  wdiich 
the  pupjfi  lie  are  thus  broken  up  and  the  insects  fail  to  reach  the  adult  stage.  Experi- 
ments with  insecticides  were  not  so  favorable,  and  the  authors  believe  that  more  can 
be  done  by  cultivation  than  by  the  use  of  poisoned  sprays.  Jarring  the  l)eetles  was 
found  to  be  a  laborious  method,  and  while  more  or  less  effective  is  not  considered 
very  practicable  for  ordinary  use.  Brief  notes  are  given  on  the  fertilizers  test  adapted 
for  use  in  vineyards  and  on  the  j^roper  cultural  methods. 

Tortrix  pilleriana,  J.  Dufour  {Chron.  Agr.  Canton  Vand,  15  {1902),  No.  24,  pp. 
682-68S,  Jir/x.  7;  16  {1903),  No.  2,  pp.  31-34).— -^  method  much  used  in  certain  parts 
of  France  for  controlling  this  in.sect  consists  in  the  application  of  hot  water  to  the 
pruned  grapevines.  In  recent  years  a  number  of  experiments  have  been  made  with 
solutions  of  acids,  during  which  sulphuric,,  nitric,  and  hydrochloric  acids  were  used. 
The  best  results  were  obtained  by  spraying  the  grape  stock  with  a  10  per  cent  solu- 
tion of  sulphuric  acid  in  water. 

Insects  affecting-  forest  trees,  H.  Osborn  (.Jour.  Columbus  Ilort.  Soc,  17  {1902), 
No.  3,  pp.  79-92). — Notes  on  the  habits  and  life  history  of  bark  beetles,  banded 
hickory  borer,  white  ants,  San  Jose  scale,  periodical  cicada,  dog-day  cicada,  willow 
sawfly,  walnut  caterpillar,  fall  webworm,  white-marked  tussock  moth,  Cecropia 
moth,  American  silkworm,  bagworm,  Notodoutn  conrinna,  and  N.  unicornis. 

On  the  ravages  of  the  spruce  spinner  (Bombyx  pini),  W.  M.  Schoyen  (iVbr.s/- 
Landiiiandshlad,  21  {1902),  No.  48,  pp.  577-582). 

The  biology  of  red  spiders,  R.  von  Hanstein  {Ztschr.  Pflanzenkrank. ,  12  {1902), 
No.  1-2,  p}>.  1-7). — Notes  are  given  on  the  habits  and  life  history  of  TetranyHiu.t 
telarius  and  T.  (dthcex.  These  species  are  said  to  cause  considerable  injury  to  shade 
trees  in  Berlin  and  other  cities  wliere  the  author  made  investigation.  The  dry 
weather  was  favorable  to  the  development  and  multiplication  f)f  l)oth  si)ecies.  In 
combating  these  mites  the  author  recommends  the  use  of  those  remedies  which  are 
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applicahli-  in  tlu'  deHtructioii  of  wcxilly  aphis.  On  vduiiu:  tn>es  nr  in  situations  where 
the  ai)pliration  is  practica))le,  tobacco  <hist  and  lime  may  be  nseil  with  <r')<i<l  effect. 
A  nnm1)er  of  natural  enemies  prey  npon  these  species,  especially  the  larv;e  of 
Chrysopa  and  IIemero)>ins. 

Notes  on  a  Phytoptus,  A.  Ke.mpkl  {BoI.  Agr.  Sao  Paulo,  3.  scr.,  1902,  No.  2,  pp. 
87-90,  figs.  2). — The  Plnitoptus  fuchniw  is  said  to  be  injurious  to  fuchsias  and  is 
described  as  a  new  species.  It  is  said  to  be  closely  related  to  P.  oleironts.  Consid- 
erable difficulty  will  usually  be  experienced  in  combating  this  insect,  on  account  of 
the  tender  nature  of  the  affected  plants. 

Combating  injurious  insects  by  means  of  their  natural  enemies,  K.  Sajo 
[J'romefhrm,  13  {1902),  Nos.  GG7,  pp.  673-676,  fig.  1;  668,  pp.  689-692,  figs.  ^).— The 
author  presents  a  summary  account  of  the  results  which  have  thus  far  been  o})tained 
in  comlmting  noxious  insects  by  means  of  parasitic  fungi  and  parasitic  and  predaceous 
insects. 

Spray  calendar,  W.  E.  Bkittox  and  G.  P.  Clinton  {Connecticut  State  Sta.  Bnl. 
142,  j>j>.  19,  figs.  4). — This  bulletin  is  arranged  in  the  form  of  an  ordinary  calendar 
and  contains  formula?  for  preparing  common  insecticides  and  fungicides.  The  more 
important  economic  plants  are  arranged  in  alphabetical  order,  with  brief  notes  on 
their  insect  and  fungus  diseases. 

Spray  calendar,  N.  O.  Booth  {Missouri  Sta.  Circ.  of  Information  10,  pp.  13). — 
lirief  notes  are  given  on  the  efficacy  of  spraying  and  on  methods  of  preparing  fungi- 
cides and  insecticides.  A  brief  spraying  calendar  is  given  indicating  the  time  of 
year  and  nature  of  the  applications  required  for  controlling  the  insect  and  fungus 
diseases  of  common  economic  plants. 

Spray  calendar,  W.  Lochhead  {Ontario  Agr.  Col.  and  Expt.  Farm  Bui.  122,  pp. 
12,  fig.  1) . — Formula'  are  given  for  the  preparation  of  Bordeaux  mixture,  copper 
sulphate,  ammoniacal  copper  carbonate  solution,  potassium  sulphid,  Paris  green, 
poison  bait,  hellebore,  pyrethrum,  kerosene  emulsion,  tobacco  decoction,  whale-oil 
soap,  crude  petroleum,  lime  wash,  formalin,  and  carbon  bisulphid.  The  chief  ene- 
mies of  a  number  of  the  more  common  economic  plants  are  mentioned,  together 
with  remedies  for  comljating  these  pests. 

On  the  choice  of  a  soft  soap  for  hop  spraying,  C.  Duncan  {Agr.  Stiulenf's  Gaz., 
n.  ser.,  11  {1902),  No.  1,  pp.  16-18). — The  author  presents  notes  on  the  means  of 
detecting  and  estimating  resin  in  soft  soap,  and  also  on  methods  for  determining 
other  constituents  in  these  soaps  with  reference  to  their  use  and  effectiveness  in 
destroying  hop  insects. 

Report  of  analyses  of  Paris  green  and  other  insecticides  in  1902,  L.  L. 
Van  Slvke  and  W.  H.  Andrews  {New  York  State  Sta.  Bui.  222,  pp.  263-268). — 
Analyses  were  made  of  44  samples  of  Paris  green,  in  which  the  amount  of  arsenious 
oxid  varied  from  55.39  to  61.4  per  cent,  averaging  57.1;  the  amount  of  arsenic 
soluble  in  water  averaging  1.01  per  cent.  The  quantity  of  copper  oxid  varied  from 
27.03  to  30.79  per  cent,  averaging  29.41.  The  average  amount  of  arsenious  oxid  in 
coml)ination  with  copper  was  55.1.  The  results  obtained  during  these  analyses 
indicate  that  the  Paris  green  found  on  the  market  during  1902  was  of  a  satisfactory 
(|nality. 

Hypoderma  bovis,  F.  Etchegoyhen  {Bol.  Sec.  Fomento  [Mexico'\,  1  {1902),  No. 
11,  I,  pp.  /f8 1-487). — Notes  on  the  appearance,  habits,  life  history,  and  means  of 
combating  this  insect. 

Sheep  gadfly  {Jovr.  Bd.  Agr.  [London],  9  {1902),  No.  2,  pp.  217,  218).— Notesare 
given  on  the  appearance  and  habits  of  (Estrus  oris.  In  preventing  the  attacks  of  this 
tly  it  is  recommended  that  a  mixture  of  tar  and  fish  oil  in  equal  j^arts  be  smeared  on 
the  nose  of  the  sheep. 

Injurious  household  insects,  S.  Lampa   {Ent.  Tidskr.,  23  {1902),  No.  2-3,  pp. 
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12^-U4)- — Biological  and  economic;  notes  are  given  on  Thiea  peUiouella,  T.  (/rmiella, 
T.  tnp,'tz<'l/(i,  and  Tiven/,,  hlssel/iflla. 

Remedies  for  fleas,  A.  F.  Conkadi  {Ncm  IfampsJiin'  Shi.  Hid.  94,  pp.  S9-92). — 
A  study  was  made  of  various  remedies  wliich  may  be  ajiplied  in  destroying  the  dog 
flea.  Persian  insect  powder  and  hand  picking  were  found  to  he  too  laborious  meth- 
ods or  ineffective.  The  best  results  were  obtained  from  the  use  of  creolin  washes. 
The  animal  may  be  thoroughly  washed  with  the  hands  or  a  brush,  or  may  be  sub- 
merged for  a  period  of  5  minutes  in  a  solution  of  creolin.  For  dogs  a  8  per  cent 
solution  is  recommended,  and  for  cats  a  2  per  cent  solution.  In  addition  to  this 
treatment  it  is  recommended  that  rugs  be  substituted  for  carpets,  and  that  floors  and 
resting  places  for  dogs  and  cats  be  treated  with  a  5  per  cent  solution  of  creolin. 
Hydrocyanic-acid  gas  is  recommended  only  as  a  last  resort. 

Mosquitoes  in  Algiers,  Edmond  and  Etienne  Sergent  [Ann.  Inst.  Padeur,  17 
{190.1  ],  X<i.  1,  pp.  H0-H7,  fiijx.  14). — Brief  notes  on  a  number  of  species  of  niosquitoes 
collected  within  a  radius  of  15  km.  of  Algiers.  In  this  region  9  species  were  observed, 
3  of  which  are  descri])ed  as  new.  The  new  species  are  Anopheles  aJr/erievj^ls,  Culex 
sergenlii,  and  ('.  utur'ci'. 

Forest  mosquitoes  and  forest  malaria,  A.  Lutz  {Centhl.  Bakt.  u.  J*<ir.,  1.  Aid., 
S3  {1903),  No.  4,  Orig.,  pp.  282-292,  figs.  7).— The  author  discusses  the  occurrence 
and  frequency  of  different  species  of  mosquitoes  in  the  forested  districts.  A  number 
of  ])lants  have  been  found  which  furnish  receptacles  at  the  bases  of  the  leaves  or  in 
specially  modified  portions  of  the  leaves  in  which  sufficient  water  may  ])e  contained 
to  serve  as  breeding  places  for  mosi]uito  larva\ 

Description  of  a  ne'w  Anopheles,  C.  H.  Ludlow  {Jour.  Ainer.  Med.  Assoc,  39 
{190,:^),  Xo.  cS\  pp.  426,  427). — In  the  Philippine  Islands  a  number  of  species  of  mos- 
quitoes have  been  found,  including  Stegomi/ia  fdsciaUi,  Culex  fatigans,  Panoplites  afri- 
canus,  and  Anopheles  philippinensis,  the  last  species  being  described  as  new. 

Combating-  Anopheles,  D.  Rivas  {Cerdbl.  Bakt.  u.  Par.,  1.  Ahl.,33  {1902),  No.  3, 
Orig.,  pp.  23.5-2SS). — Glass  vessels  were  filled  nearly  full  of  water  and  a  film  of 
kerosene  was  gradually  spread  over  the  surface.  The  eggs  of  Anopheles  were  then 
placed  upon  the  surface,  and  after  2  or  3  days  it  was  found  that  a  number  had  sunk 
to  the  bottom.  Some  of  the  larvje,  however,  developed,  1)ut  for  the  most  part  rather 
weakly.  In  other  vessels  which  were  covered  with  a  film  of  machine  oil  the  larvfe 
appeared  to  develop  as  vigorously  as  in  pure  water.  The  author  therefore  made  use 
of  kerosene  exclusively  in  destroying  the  eggs,  larvj*,  and  pup;e  of  mosquitoes  in 
pools  and  bodies  of  stagnant  water. 

Report  of  the  Agricultural  and  Mechanical  College  apiary,  F.  W.  Mally  and 
W.  Newell  {Austin,  Te.r.:  Von  Boechnann,  Schutze  ct  Co.,  1902,  pp.  53,  pi.  1,  tigs.  29). — 
An  appropriation  was  made  by  the  State  of  Texas  for  the  purpose  of  establishing  an 
experimental  apiary  under  the  direction  of  the  State  entomologist.  Notes  are  given 
on  the  establishment  of  this  apiary  and  on  certain  experiments  which  were  con- 
ducted during  the  first  year.  It  is  proposed  to  study  different  races  of  bees  and  to 
determine  as  nearly  as  possible  the  comparative  length  of  life  of  bees  of  different 
races.  Special  attention  is  given  to  a  study  of  varicir.  drought-resistant  bee  plants. 
A  large  number  were  found  to  be  partial  or  total  failures.  These  include  a  number 
of  native  species  of  leguminous  plants,  as  well  as  various  clovers,  English  rape,  soy 
bean,  velvet  bean,  etc.  Japanese  buckwheat  gave  the  best  results,  while  fairly  good 
results  were  obtained  from  black  mustard,  mignonette,  and  borage.  It  is  stated  that 
in  Uvalde  County  colonies  of  bees  in  average  seasons  yield  from  100  to  200  lbs.  of 
honey.  A  practical  manual  of  bee  keeping  was  compiled  and  presented  as  the  second 
part  of  the  report.  This  contains  a  discussion  of  the  various  matters  relating  to  the 
care  and  management  of  bees. 

Annual  report  of  the  Royal  Sericultural  Station  at  Padua  {Ann.  R.  Staz. 
Bacol.  Pddonij  30  {1901),  ]>]>.  121,  pi.  1,  figs.  3).— A  brief    amniary  of  the  work  of  the 
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station  is  tiiveri  by  the  director,  E.  Verson.  Tlie  report  also  roiitaiiis  a  imiuber  of 
articles  dealing  with  various  phases  of  scricniture,  and  the  following  brief  notes  are 
made  upon  these  articles: 

Tlii\llNids'H>}ii.('hritusefhi'louseinii.goftlie>tl:iii  i)i  llir  itio/fiin/  /irocess  ofhiaectn,  E.  Verson 
(lH).  17-82). — -Notes  are  given  on  the  specialized  cndls  which  produce  this  fluid  in 
insects.  The  author's  observations  and  studies  were  contined  largely  to  the  silk- 
worm, and  his  results  are  compared  with  those  ol)tained  by  W.  L.  Tower  in  a  study 
of  the  potato  beetle. 

ImpermeabUity  of  the  cf II  of  the  Kilkworin  egg  to  alcohol,  E.  Quajat  (pp.  38-36). — An 
investigation  of  this  subject  showed  that  the  immersion  of  eggs  of  various  races  of 
silkworms  for  periods  varying  from  5  to  50  minutes  in  alcohol  did  not  cause  any 
injury  to  the  eggs,  since  the  shell  did  not  appear  to  be  penetrated  by  the  alcohol. 

The  effects^  of  jyrolonged  hibernation  on  tlie  silkworiu  eggs  of  various  races,  E.  Quajat 
(pp.  40-49). — A  summary  account  is  presented  of  experiments  along  this  line  con- 
ducted during  the  years  1899-1901.  It  was  found  that  the  Chinese  race  of  silkworms 
was  most  susceptible  to  the  injurious  effects  of  prolonged  low  temperature,  while  the 
yellow  Asiatic  race  apjiears  to  be  much  less  affected  by  this  agency. 

Influence  of  external  conditions  upon  the  physical  properties  of  cocoons,  E.  Verson  (  pp. 
50-54;  73-80).— The  author's  experiments  were  made  on  2  races,  the  Sciaohing  and 
Sierra  Morena.  The  experiments  were  confined  to  a  test  of  the  effect  of  methods  of 
feeding  and  different  feeding  stuffs  upon  the  color,  elasticity,  and  tenacity  of  silk. 

Tlie  number  of  silkivorm  moths  which  can  he  fertilized  by  a  single  male,  E.  Quajat  ( pj). 
55-72). — A  considerable  variation  was  observed  in  different  races,  the  number  of 
females  fertilized  b}'  a  single  male  varying  from  3  to  15. 

Brief  notes  are  also  given  on  spermatogenesis  of  insects  as  related  to  the  silkworm, 
and  on  the  influence  of  dry  and  moist  air  during  the  spinning  and  maturation  period 
of  the  pupa^  An  elaborate  bibliography  of  publications  relating  to  sericulture  which 
appeared  during  the  years  1901  and  1902  is  also  given  (pp.  97-120). 

Experiments  at  the  Sericultural  Station  of  Murcia  for  1902,  E.  Lopez  {Car- 
tilla  para  la  crianza  y  ahogado  del  gusano  de  la  seda.  Levante,  1902,  pp.  G). — Brief 
notes  on  the  incubation  of  silkworm  eggs  and  on  the  relative  numbers  wliich  ])roved 
to  be  fertile  or  infertile. 

Rearing-  and  killing  silk'worms,  E.  Lopez  {Levante:  Min.  Agr.  Ind.  and  Com.,  1902, 
pp.  JS). — Brief  notes  on  the  cultivation  of  mulberries  and  on  the  various  processes 
concerned  in  rearing  and  killing  silkworms. 

The  silkworm  in  Spain,  A.  E.  Carleton  (  U.  S.  Consular  Rpis. ,  71  ( 190S) ,  No. 
270,  p2).  418,  419). — In  1901  the  silkworm  crop  of  Spain  is  said  to  have  been  consid- 
erably below  that  of  1900.  The  French  species  of  silkworm  continues  to  be  culti- 
vated more  than  other  varieties. 

Silkworms  in  Italy,  W.  J.\rvis  ( 11.  S.  Consular  Rpts.,  71  {1903),  No.  270,  pp.  419, 
420). — The  l)reeds  of  silkworms  cultivated  in  Italy  are  stated  as  being  the  pure  yellow, 
the  white  indigenous,  and  the  Japanese  cross.  The  only  silkworms  bred  in  Italy  are 
tliose  which  feed  on  the  mulberry  leaf.  Brief  notes  are  given  on  the  planting  and 
care  of  mulberry  trees  and  on  the  rearing  and  value  of  silkworms  in  Italy. 

FOODS— NUTRITION. 

Food  adulteration,  F.  W.  Traphagen  {Montana Sta.  Bui.  38,  pp.  24)- — The  exam- 
ination of  a  large  number  of  foods  and  condiments  showed  that  food  adulteration  was. 
common  in  Montana.  In  connection  with  this  work  proximate  analyses  were  made 
of  samples  of  crackers,  biscuits,  cereal  breakfast  foods,  baking  powders,  flours,  and 
vinegars. 

The  detection  of  a  small  amount  of  salicylic  acid  in  a  sample  of  jam,  which  there 
was  reason  to  believe  contained  no  added  preservative,  led  the  author  to  study  the 
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natural  occurrence  of  Halieylic  acid  in  fruits.  Its  jiresence  was  demonstrated  in  straw- 
l)eiTies,  red  and  l)lack  raspberries,  l)iacklierries,  currants,  plums,  black  cherries, 
apricots,  iieaches,  Cf)ncord  grajies,  cral)  a])j)les,  stan<lard  apjjJes,  (juinces  an<l  oranges, 
and  also  in  tomatoes,  cauliflower,  and  string  beans.  In  a  few  instances  (juantitative 
determinations  of  salicylic  acid  were  made  showing  the  following  amounts  in  milli- 
grams of  acid  per  kilogram  of  fruit:  Currants  0.57,  cherries  0.46,  plums  0.28,  crab 
apples  0.24,  grapes  0.32.  These  values  are  not  regarded  as  absolute,  since  check 
analyses  made  with  known  amounts  of  salicylic  acid  showed  that  not  nearly  all  the 
acid  was  extracted  by  the  method  followed.  The  author  states  that  he  distilled  the 
fruit  with  phosphoric  acid,  extracted  the  distillate  with  ether,  took  up  the  resulting 
material  with  a  small  amount  of  Abater  and  applied  the  ferric  chlorid  test  after  the 
ether  had  evaporated. 

Occurrence  of  salicylic  acid  in  fruits,  F.  W.  Traphacen  and  E.  Burke  {Jour. 
Amcf.  Clinn.  Soc,  25  {1903),  No.  3,  pp.  242-244)  ■ — Noted  above  from  another  source 
(see  a])ove) . 

Food  adulteration,  E.  F.  Ladd  {North  Dakota  Sta.  Bui.  53,  pp.  115-151).— V^Mh 
the  view  of  detecting  added  coloring  matters,  preservatives,  and  adulterants,  analyses 
were  made  in  accordance  with  the  State  pure-food  law  of  a  number  of  samples  of 
jams,  jellies,  and  similar  products,  catsups,  canned  soups,  canned  vegetables,  pork 
and  beans,  extracts,  candies,  cream  of  tartar,  and  spices.  Analyses  are  also  reported 
of  a  number  of  samj^les  of  cereal  breakfast  foods,  pancake  flours,  plasmon  and  plas- 
mon  biscuit,  nutrium,  and  milk  tlour.  It  is  the  author's  opinion,  based  on  the 
results  of  his  investigations,  that  the  law  to  prevent  fo(jd  adulteration  is  not  being 
complied  with  by  the  producers  whose  goods  are  sold  in  the  State,  and  that  some 
active  measures  are  necessary. 

Cereal  breakfast  foods.  A.  McGill  {Lab.  Inland  Rer.  Dept.  Ottawa,  Canada,  1902, 
Bui.  84,  pp.  31,  ])l.  1). — Analytical  methods  are  discussed  and  detailed  analyses 
reported  of  a  number  of  samples  of  malt  breakfast  foods,  oatmeal  and  other  breakfast 
foods,  pea  meal,  and  corn  meal.  Special  interest  attaches  to  the  determination  of 
starch  in  the  malted  products,  as  it  is  claimed  by  the  manufacturers  that  in  such 
goods  insoluble  starch  has  l)een  largely  converted  into  soluljle  bodies.  The  author 
states  that  oatmeal  gave  but  3.85  per  cent  of  material  soluble  in  cold  water,  while 
several  of  the  specially  prepared  foods  gave  20  per  cent  or  more.  Many  of  the  cereal 
foods  had  been  cooked  more  or  less  during  the  process  of  manufacture.  According 
to  the  author  "the  chief  object  sought  in  boiling  porridge  is  to  render  the  starch 
soluble;  and  where  conditions  make  it  difficult  or  impossible  to  properly  cook  one's 
porridge,  there  is  doubtless  an  advantage  in  using  a  material  that  has  already  under- 
gone some  change  in  this  regard.  Whether  or  not  the  high  prices  at  which  these 
foods  are  sold  are  sufficiently  warranted  by  the  saving  of  fuel  and  time,  under  ordi- 
nary conditions  of  domestic  life,  is  a  question  to  be  solved  by  each  housekeeper  for 
himself. 

"There  is,  however,  another  point  of  view  from  which  these  foods  may  be 
regarded,  viz,  their  content  in  proteid  matter.  In  this  respect  pea  meal  excels  them 
all.  There  is,  however,  good  reason  to  believe  that  the  proteids  of  the  pea  and  bean, 
and  of  leguminose  in  general,  are  less  easily  digested  by  man  than  are  the  proteids 
of  the  cereal  grains  proper.  Among  these  oatmeal  takes  first  rank,  but  several  of 
the  prepared  foods  stand  very  well  in  this  regard.  If  we  take  into  account  the  min- 
eral matter  (ash)  which  is  no  less  necessary  to  complete  nutrition,  we  find  marked 
■  differences  among  these  foods.  If  one  were  to  live  entirely  or  principally  ujwn  these 
foods,  it  would  be  very  necessary  to  take  account  of  this.  Finally,  on  account  of  its 
very  high  energy  factor,  we  may  lay  stress  upon  the  content  of  fat;  and  here  also 
oatmeal  stands  in  the  first  place." 

Estimating-  the  value  of  -wheat  and  -wheat  flour  by  means  of  baking- 
experiments,  K.  KoMERsand  E.  von  Haunalter  [Ztschr.  Lundw.  Vcrsudisir.  Ocsterr., 
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,5  [1902),  No.  11,  pp.  122,5-1265,  fig.  1).—The  authors  discuss  critically  the  usual 
methods  of  testing  the  baking  quality  of  flour  and  believe  tliat  this  may  be  satisfac- 
torily learned  by  the  aid  of  laboratory  baking  experiments.  The  importance  of 
working  with  dough  of  uniform  consistency  and  using  zymin  as  a  ferment  is  insisted 
upon.  According  to  the  authors,  the  volume  of  the  sample  of  baked  bread  may  be 
best  determined  by  coating  the  bread  with  paraffin  and  noting  the  amount  of  water 
displaced  in  a  piknometer  of  suitable  form  (which  is  described),  corrections  of  course 
heing  introduced  for  tlu'  amount  of  itaraffin  adliering  to  the  l)read. 

Examination  of  artificially  colored  barley  grits,  E.  Kkamek  [ZtscJir.  Ijindw. 
Versuclisw.  Oesterr.,  5  {1902),  No.  4,  PP-  oSS,  589). — Analytical  data  are  reported  and 
discussed. 

Desiccated  meat,  F.  B.  Guthrie  (^1^?-.  Gaz.  New  South  Wale.'^,  13  {1902),  No.  12, 
pp.  1248,  1249). — Methods  of  drying  meat  so  that  it  can  be  reduced  to  a  powder, 
which  may  be  stored  without  deterioration,  were  studied,  as  well  as  the  digestibility 
of  such  products.  The  most  satisfactory  results  were  obtained  when  meat,  ground 
in  an  ordinary  sausage  cutter,  was  spread  on  a  fairly  open  sieve  in  a  drying  oven. 
This  permitted  the  melted  fat  to  run  away  and,  it  is  said,  greatly  expedited  drying. 

"The  oven  was  left  open  so  as  to  allow  free  access  of  air,  and  after  4  hours  drying, 
at  a  temperature  of  65  C.  to  70°  G.  (and  which  never  rose  above  70°  C. )  the  prod- 
uct was  sufficiently  dry  to  be  readily  reduced  to  a  fairly  fine  powder  in  an  ordinary 
mill.  The  i)roduct  obtained  at  this  temperature  is  a  light-colored,  slightly  reddish 
jiowder  containing  11  to  12  per  cent  water,  of  an  agreeable  odor  and  exceedingly 
palatable,  especially  if  a  little  salt  is  added.  It  keeps  perfectly  in  stoppered  vessels, 
A  sample  prepared  in  a  very  similar  way  in  June,  and  placed  in  an  ordinary  corked 
flask,  is  still  perfectly  sweet  4  months  later,  though  the  cork  has  been  frequently 
removed  during  that  time.  If  packed  in  air-tight  tins,  or  in  tins  from  which  all  air 
has  been  excluded,  there  is  every  reason  to  suppose  that  the  powder  will  keej)  for 
an  indefinite  period.  The  time  taken  in  drying  could  no  doubt  be  considerably 
shortened  if  a  fairly  rapid  current  of  dry  air  were  passed  through  the  drying  chamber 
during  the  process.  This  was  not  found  practii'al>le  with  the  appliances  avai]al)le, 
as  it  was  impossible  to  prevent  the  accumulation  of  moisture  on  the  walls  and  ceiling 
of  the  oven." 

As  shown  by  artifical  digestion  experiments  96  per  cent  of  the  dry  matter  of  the 
desiccated  beef  was  digestible  as  compared  with  96.6  per  cent  from  fresh  raw  beef. 

Examination  of  meat  juice,  R.  Vogel  {Miinchen.  Med.  Wchnschr.,  1902,  No.  17, 
p.  6;  <(l>s.  III.  Ztschr.  Flci'^cJi.  u.  Milckhyg.,  12  {1902),  No.  11,  p.  5.5^).— According  to 
the  exiieriments  reported,  juice  can  not  be  extracted  normally,  even  under  high 
pressure,  from  freshly  slaughtered,  i.  e.,  living  muscular  tissue.  When  muscle  cells 
die  their  proteid  contents  begin  to  liquefy,  the  amount  of  li(iuefaction  being  pro- 
]K)rtional  to  the  temperature.  Meat  juice  is  regarded  as  a  product  of  ])ost-mortem 
proteolysis,  that  is,  as  due  to  a  form  of  autolysis  of  the  muscles  and  not  to  decom- 
position or  to  the  formation  of  acid.  It  is  considered  as  a  part  of  an  extended 
cleavage  of  the  protein  molecule.  Unorganized  ferments  are  regarded  as  the  cause 
of  this  muscle  autolysis,  although  they  were  not  identified.  The  characteristics  of 
the  fresh  meat  juice  are  discussed  and  its  food  value  is  pointed  out,  attention  being 
directed  especially  to  the  fa(;t  that  it  is  useful  when  less  than  ordinary  work  should 
be  required  of  the  digestive  organs  and  a  liquid  diet  is  indicated. 

Identification  of  horse  flesh  by  means  of  a  specific  serum,  G.  Groning 
{Zisdir.  FIciHcli.  v.  Mildihi/g.,  13  {1902),  No.  1,  pp.  i--^).— According  to  the  author 
the  subcutaneous  injection  of  the  juice  of  horse  meat  produces  a  serum  in  the  blood 
of  rabbits  which  serves  for  the  identification  of  liorse  meat  when  it  has  not  been 
cooked  or  heated.  When  even  a  trace  of  solution  containing  horse  flesh  is  added  to 
the  clear  yellow  serum  a  cloudiness  is  observed  and  later  a  precipitate.  Precautions 
necessai'y  in  the  use  of  the  serum  are  noted. 
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On  certain  exotic  Graminae  used  as  food,  Balland  ( Compt.  Rend.  Acad.  Sri. 
Parh,  135  [190^),  No.  33,  pp.  1079,  1080). — Analyses  are  reported  of  the  seeds  of 
Elusine  strictu,  FaKpalum  frumentaceum,  P.  hmgiflorimi,  and  P.  acrobiculattim;  liulled 
pafipalum,  called  "fonio;"  Penicellnria  .^^picata  {PevJcetum  Kpicatum),  HoIcuh  i^ijfgJnim 
(Sorghum  vulgare),  and  "Tef,"  or  Poa  abysmnica. 

liime  juice  and  catsup,  A.  McGill  [Lab.  Inland  Per.  Dept.  Otfatm,  Canada, 
1902,  Bid.  83,  pi>.  19). — Twenty-six  samples  of  catsup  and  27  samples  of  lime  juice 
were  examined.  A  considerable  amount  of  data  is  summarized  regarding  the 
physiological  effects  of  coloring  matters  and  preservatives,  and  facts  regarding  the 
occurrence  of  both  in  catsup  and  of  the  latter  in  lime  juice  are  reported. 

TJnfermented  grape  juice,  T.  Macfarlane  [Lab.  Inland  Rev.  Dept.  OUawa,  Can- 
ada, 1902,  Bid.  82,  pp.  5). — Analyses  are  reported  of  18  samples  examined  especially 
for  tlie  detection  of  alcohol  and  added  preservatives. 

The  composition  of  fresh  and  canned  pineapples,  L.  8.  Minsox  and  L.  M. 
Tolman  [.Jmir.  Amer.  Chein.  Soc,  25  {1903),  Xo.  3,  pp.  272-280).— Vrexiously  noted 
(E.  8.  R.,  14,  p.  522). 

The  chemical  composition  of  food  preservatives,  J.  B.  Weems  and  I.  J.  ^NIead 
[loira  Sla.  Bid.  (!7 ,  p}>.  259-265). — An  examinatiitn  was  made  of  a  number  oi  different 
brands  of  Preservaline,  recommended  by  the  manufacturers  for  preserving  different 
kinds  of  food,  which  led  to  the  following  deductions: 

"The  various  brands  of  preservatives  are  composed  of  common  substances  such  as 
boric  acid  and  borax,  salt,  formaldehyde,  etc.,  which  can  be  prepared  at  a  cost  less 
than  that  charged  for  these  substances  under  some  other  name.  The  claims  made 
by  those  selling  mixtures  for  preserving  food  under  meaningless  terms  are  of  no  value 
and  are  misleading.  With  proper  care  and  l)y  hygienic  conditions  connected  with 
the  production  of  dairy  and  food  products,  preservatives  are  unnecessary. 

"The  use  of  food  jireservatives  are  prohibited  Ijy  many  .States,  and  the  use  of  such 
su))stances  under  some  other  name  does  not  excuse  the  person  using  them." 

Preservatives  and  coloring  matters  in  food,  C.  E.  Cassal  {British  Food  .Jour., 
4  {1902),  Nos.  40,  pp.  76-78;  41,  pp.  99,  100;  42,  pp.  124,  125;  43,  pp.  146-148).— 
The  characteristics,  effects,  and  legal  aspects  of  the  use  of  different  preservatives  and 
coloring  matters  are  discussed,  work  done  by  the  author  being  cited. 

Chemical  studies  of  paprika,  W.  Szigeti  (/Anchr.  Landw.  Versuchi<ir.  OeMerr.,  5 
{1902),  Xo.  10,  jijt.  1208-1222). — Physical  and  chemical  studies  of  paprika  oil  were 
undertaken  with  the  si:)ecial  object  of  furnishing  means  for  the  detection  of  adulter- 
ating jiowdered  i)aprika  with  oil. 

Concerning  organic  compounds  of  sulphurous  acid  in  foods,  W.  Kerp 
{Ztschr.  Ihdersuch.  Xahr.  u.  GeiiussinU.,  (J  {1903),  Xo.  2,  pp.  66-68).— A  preliminary 
note  on  experiments,  showing,  it  is  claimed,  that  when  fruits  are  bleached  witli  sul- 
phur fumes  some  sulphurous  acid  is  retained  in  chemical  combination. 

Investigations  on  the  nutrition  of  man  in  the  United  States,  P.  O.  Smolensk: 
{Ilijg.  Rundschau,  12  {1902),  Xos.  18,  pp.  905-932;  19,  pp.  973-1006;  22,  pp.  1133- 
1157). — In  this  article,  a  translation  of  one  previously  published  by  the  author  in 
Russian  (E.  S.  R.,  14,  p.  69),  the  nutrition  investigations  which  have  been  carried 
on  under  the  auspices  of  the  U.  S.  Department  of  Agriculture  are  described  in 
detail. 

The  dietary  of  families  of  Danish  laborers,  31.  Rubin  (  Consornniation  de families 
d' ouvriers  Danois.  Rome:  J.  Bertero  &  Co.,  1902,  pp.  ^.^).— This  paper,  whii-h  is  an 
extract  from  Bulletin  de  V Institut  internafioiinl  de  statisti(pie  (vol.  13,  No.  3),  gives 
statistii's  of  the  sums  annually  expended  by  the  families  of  Danish  laborers  for  dif- 
ferent articles  of  diet,  as  well  as  of  other  family  expenses,  the  data  l)eing  discussed 
with  special  reference  to  the  family  dietary. 

Filipino  ration,  emergency  ration,  etc.,  J.  F.  Weston  {Com.  Gen.  Subsist.  C.  S. 
Arniij,  Rpl.  1902,  pp.  26,  27). — The  kinds  and  amounts,  of  different  foods  making 
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up  the  ration  of  enlisted  men  of  the  PhiUppine  Scouts,  when  on  garrison  or  field 
service,  are  noted  and  other  topics  connected  with  the  army  ration  are  treated  of. 
It  is  stated  that  the  emergency  ration,  discussed  at  length  in  a  previous  publication,^' 
has  been  quite  generally  used  in  the  Philippines,  "though  it  has  not  proved  wholly 
a  success,  but  experiments  are  still  in  progress,  and  it  is  expected  that  in  due  time  a 
ration  of  this  character  will  be  evolved  which  will  prove  satisfactory  in  every  respect." 

What  one  eats  in  the  Philippines,   A.  W.  Greeley  [LacUeii'  Home  Jour.,  20 
[I'JOS) ,  Xo.  4,  p-  10). — The  author  briefly  discusses  the  fruits,  vegetaljles,  meats,  and 
fish  use<I  in  different  localities  in  the  Philippines,  methods  of  preparation,  diet  of 
natives  and  foreigners,  and  related  topics. 

Alcohol  and  muscular  energy,  L.  Schnyder  {Arch.  Phymol.  [PfJuger],  99 
{190S),  No.  9-10,  pp.  451-4^4,  figs.  7). — In  the  experiments  reported  muscular  work 
was  performed  with  a  Dubois  ergograph,  which  is  a  modification  of  the  apparatus 
devised  by  INIosso.  The  following  conclusions  were  reached:  Small  doses  of  alcohol 
have  a  favorable  effect  upon  muscular  action  when  taken  fasting  and  when  the  bodily 
strength  is,  to  some  extent,  reduced  as  a  result  of  individual  condition.  The  favor- 
able effect  is  less  than  that  of  a  food  of  like  energy  value.  At  the  same  time  the 
alcohol  hinders  the  action  of  the  nervous  system,  the  amount  being  jiroportional  to 
the  physiological  condition  of  the  subject.  When  sufficient  energy  is  provided  by 
the  food,  alcohol  has  no  value,  but  on  the  other  hand  its  effect  on  the  nervous  sys- 
tem is  more  pronounced  and  results  in  a  diminution  of  muscular  power. 

A  physiological  study  of  nucleic  acid,  L.  B.  Mendel,  F.  B.  Uxderhill, 
and  15.  White  [Amer.  Jour.  Phi/.^ioI.,8  {1903),  Xo.  5,  pp.  317-403,  <hjm.  l).—ln  this 
article,  which  has  to  do  with  the  chemistry,  physiological  action,  and  fat  in  the  body 
of  nucleic  acid,  the  authors  review  at  length  the  previous  investigations  on  the  sub- 
ject, and  report  experiments  with  lower  animals  and  with  man,  the  work  being  sum- 
marized as  follows: 

"The  more  important  observations  recorded  in  this  paper  indicate  that  the  vege- 
table nucleic  acid  obtained  from  the  wheat  embryo  resembles,  in  its  physiological 
effects,  the  guanylic  acid  of  the  pancreas.  Introduced  in  sufficient  doses  into  the 
circulation,  it  may  produce  a  fall  in  arterial  pressure;  a  change  in  the  coagulability 
of  the  blood;  an  increase  in  the  flow  of  lymph  and  a  change  in  its  composition;  and 
perhaps,  also,  a  degree  of  immunity  toward  subsequent  injections. 

"The  ingestion  of  nucleic  acid  is  followed  in  man  by  an  increased  output  of  uric 
acid,  and  in  the  dog  by  the  excretion  of  allantoin.  These  pro<lucts  correspond  in 
either  case  to  only  a  portion  of  the  purin  radicals  introduced.  In  animals,  allantoin 
excretion  was  also  observed  after  the  introduction  of  vegetable  nucleic  acids  into  the 
body  per  rectum,  intravenously,  intraperitoneally,  and  subcutaneously.  Some  fea- 
tures of  intermediary  purin-metabolism  are  discussed." 

Notes  on  the  "protag-on"  of  the  brain,  W.  W.  Lesem  and  W.  J.  Gies  {Amer. 
Jour.  Physiol.,  S  {1902),  No.  3,  pp.  183-196) .—Chem\c&\  studies,  including  elementary 
analyses,  led  the  authors  to  the  conclusion  that  "the  protagon  oi  the  brain  is  a  mix- 
ture of  substances,  not  a  chemical  individual,  [and  that]  the  mixture  called  protagon 
does  not  contain  the  bulk  of  the  phosphorized  organic  substance  of  the  brain." 

Camp  fires  in  the  wilderness,  E.  W.  Bi'rt  (Boston:  National  Sportsman  Press, 
1902,  pp.  164,  JjIs.  23). — In  addition  to  other  matters  pertaining  to  camps  and  camp- 
ing, the  author  discusses  food  and  its  preparation  in  camjo,  giving  a  number  of  recipes 
and  an  estimate  of  the  kinds  and  amounts  of  food  sufficient  for  3  men  on  a  2  weeks' 
camping  trip. 

How  I  live  without  cooking,  W.  T.  Larned  {Ladies'  Home  Jour.,  20  {1903),  No.  ■ 
3,  p.  18). — The  author  states  that  for  some  2  years  he  has  lived  almost  exclusively  on 
a  diet  of  raw  cereals,  fruits,  nuts,  vegetables  and  milk,  butter  and  eggs,  with  the  addi- 
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tion  of  some  raw  meat  durinji;  a  part  of  tlie  time,  the  average  cost  of  tlu-  diet  lii'ing 
about  30  cents  per  day. 

Yeast  and  its  household  use,  F.  C.  Harrison  {Ontario  Agr.  Col.  and  Expt. 
Farm  Biil.  US,  pj).  16,  figfi.  6) . — As  a  result  of  experiments  made  to  determine  the 
rapidity  of  fermentation  of  yeast  procured  from  a  number  of  sources,  it  was  found 
that  "  there  were  three  which  gave  a  much  more  rapid  fermentation  than  any  of  the 
others,  and  which  were  considered  to  be  equal.  One  of  these  was  from  a  distillery, 
one  from  a  compressed  yeast  (sold  for  bread  making  and  ordinarily  produced  at  a 
distillery),  and  the  third  from  a  home-grown  yeast  which  had  been  started  with  a 
compressed  distillery  yeast.  The  beer  yeasts  in  several  instances  gave  l^etter  results 
than  yeasts  sold  specially  for  bread  making.  Home  of  the  latter  gave  very  poor 
results  indeed,  showing  that  sufficient  care  had  not  been  taken  when  starting  the 
growth  of  the  yeast  at  the  factory  to  obtain  one  which  was  well  adapted  to  bread 
making.  The  experiments  show  the  superiority  of  distillery  yeasts  over  brewery 
yeasts  for  the  fermentation  of  flour.  They  seem  to  act  upon  the  starch  of  the  flour 
more  energetically  than  do  the  beer  yeasts.  In  experiments  made  on  mixtures  of 
flour  and  water  in  fermentation  tubes,  the  distillery  yeasts  always  produced  con- 
siderably more  gas  than  did  the  other  kinds;  they  also  produced  the  gas  more 
quickly." 

The  general  subjects  of  yeasts  and  their  uses  are  discussed  an<l  suggestions  are 
given  for  the  household  preparation  of  yeast.  The  comparative  merits  of  different 
sorts  of  bread  are  also  spoken  of  briefly. 
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The  principles  of  animal  nutrition,  H.  P.  Akmsby  {New  York:  John  Wiley  & 
Son>t,  1903,  pp.  VIJI-{-614) . — This  volume,  which  in  substance  represents  the  author's 
lectures  before  the  Graduate  Summer  School  of  Agriculture  at  the  Ohio  State  Univer- 
sity in  1902,  summarizes  in  systematic  form  the  valuable  information  which  has  accu- 
mulated regarding  the  principles  of  animal  nutrition,  especially  from  the  standpoint 
of  energy  relations  and  their  bearing  upon  the  nutrition  of  farm  animals.  The  main 
divisions  of  the  volume  deal  with  the  income  and  expenditure  of  matter  and  of 
energy.  Under  the  former  subject  the  author  discusses  food,  metabolism,  methods 
of  investigation,  fasting  metabolism,  the  relations  of  metabolism  to  food  supply,  and 
the  influence  of  muscular  exertion  upon  metabolism.  In  the  section  devoted  to 
energy  the  subjects  are  force  and  energy,  methods  of  investigation,  the  conservation 
of  energy  in  the  animal  body,  food  as  a  source  of  energy — metabolizable  energy, 
internal  work,  net  available  energy — maintenance,  and  the  utilization  of  energy. 
In  every  case  the  author  has  discussed  in  detail  the  results  of  experiments  pub- 
lished by  numerous  writers  and  sunmiarized  them  with  especial  reference  to  their 
bearing  upon  the  metaljolism  of  matter  and  energy. 

The  most  satisfactory  terminology  for  use  in  discussions  concerning  the  income  and 
outgo  of  energy  is  a  matter  on  which  oi>inions  differ,  and  Professor  Armsby  has  pro- 
posed the  term  "metabolizable  energy"  for  that  fraction  of  the  energy  of  the  food 
which  can  enter  into  the  metabolism  of  energy  in  the  l)ody.  "Metabolizable  energy, 
then,"  he  states,  "may  be  briefly  defined  as  potential  energy  of  food  minus  potential 
energy  of  excreta,  including  under  excreta,  of  course,  all  the  wastes  of  the  body, 
visible  and  invisible.  The  method  is  analogous  to  that  of  the  determination  of 
digestibility.  In  both  cases  it  is  a  calculation  by  difference,  and  the  result  shows 
simply  the  maximum  amount  of  matter  or  of  energy  put  at  the  disposal  f)f  the 
organism  without  affording  any  clue  to  the  use  made  of  it  by  the  latter — that  is,  to 
its  availability  in  the  more  restricted  sense." 
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Tlie  ai)i)L'n(lix  iiu-liKk's  tuhlcs  showing  the  inetabohzal)le  energy  of  coarse  fodders 
and  other  feeds,  and  the  ener>;y  expended  by  a  liorse  in  locomotion  and  drawing  a 
load  under  different  conditions.  A  detailed  index  adds  to  the  value  of  the  volume, 
which  summarizes  in  a  form  very  useful  for  advanced  students  the  experiments  and 
conclusions  of  the  leading  modern  investigators,  and  the  theories  and  the  deductions 
which  may  Ik-  drawn  from  the  large  amount  of  valuable  experimental  evidence. 

The  exact  calculation  of  balanced  rations,  J.  T.  Willard  {Kansas  Sta.  Bui. 
II.'),  pp.  97-140)- — According  to  the  autlior,  "tiie  bulletin  maintains,  and  the  method 
of  calculation  is  based  upon  the  fact,  that,  reduced  to  a  final  analysis,  the  balancing 
of  a  ration  consists  in  balancing  the  feeds  used  in  it  two  by  two.  In  this  pairing, 
any  one  of  the  feeds  may  be  used  more  than  once,  and  tlie  several  quantities  of  a 
feed  so  used  are  finally  added  together  to  obtain  the  total  sum.  Recognition  of  the 
compound  nature  of  this  sum  is  essential  to  an  understanding  of  the  theory  of  the 
balancing  of  rations. ' ' 

The  method  of  calculating  l)alanccd  rations,  on  the  1)asis  of  the  protein,  fat,  and 
carbohydrate  content;  is  described  and  a  method  suggested,  regarded  as  ample  ff)r 
practical  requirements,  which  takes  into  account  only  j^rotein  and  nonnitrogenous 
constituents.  In  addition  a  table  is  given  which  shows  the  relative  amounts  of  a 
numl)er  of  feeds,  arranged  in  pairs,  which  must  be  used  to  ajiproximate  the  nutritive 
ratios  called  for  ])y  the  commonly  accejited  feeding  standards.  Figures  are  given  for 
14  different  ratios.  In  the  author's  opinion  "the  mixtures  given  may  in  many 
cases  constitute  a  ration;  in  others,  a  ration  may  be  compounded  by  using,  in  any 
proportion  desired,  any  of  the  various  mixtures  having  the  same  nutritive  ratio." 

Stock  raising  {Bid.  Maine  Dept.  Ayr.,  1  {1902),  No.  3,  pp.  83-118).— iV  number  of 
articles  l)y  different  authors  on  problems  connected  with  stock  feeding  are  int-luded, 
as  well  as  data  recortling  local  crop  conditions,  based  on  statements  received  from  a 
nmnl)er  of  correspondents  in  different  2)arts  of  the  State. 

Concerning  the  estimation  of  starch  and  the  digestibility  of  carbohydrates, 
S.  Weiser  and  A.  Zaitschek  {Arch.  Physiol.  [Pfluyer],  93  {1902),  No.  3-4,  pp. 
98-127). — The  authors  studied  the  estimation  of  starch  in  the  presence  of  pentosan, 
the  estimation  of  carbohydrates  in  feces,  and  the  digestibility  of  the  different  con- 
stituents of  the  carbohydrate  group  with  different  farm  animals.  Starch  in  feeding 
stuffs  was  estimated  by  heating  the  material  in  autoclaves  for  4  hours,  inverting  with 
hydrochloric  acid,  neutralizing  and  determining  the  amount  of  reducing  sugars 
with  Fchling's  solution.  A  correction  was  introduced  for  the  pentosan  which  was 
also  converted  into  reducing  substances,  the  amount  being  learned  by  determining 
the  amount  of  furfurol-yielding  material  in  a  suitable  sample  after  heating  in  the 
autoclave  and  assuming  that  it  had  a  reducing  value  equal  to  that  of  dextrin.  The 
reducing  body  the  authors  consider  to  be  a  mixture  of  arabinose  and  xylose,  and  the 
reducing  value  was  assumed  to  be  the  same  as  that  of  dextrose,  since  experiments, 
reported  in  detail,  show  that  arabinose  had  somewhat  less  and  xylose  somewhat 
more  reducing  power  than  dextrose,  and  that  these  values  were  not  changed  by  the 
proportions  in  which  the  materials  were  present. 

The  auth'jrs'  experiments  led  to  the  conclusion  that  starch  in  the  feces  of  mam- 
malia and  birils  can  be  estimated  by  the  same  methods  as  are  used  in  the  case  of 
feeding  stuffs,  that  is,  without  the  addition  of  phosphotungstic  acid  or  other  precipi- 
tant. Using  the  methods  described,  analyses  are  rej^orted  of  the  feeding  stuffs  used 
in  their  experiments  with  different  animals  (meadow  hay,  broom  corn  seed,  oats, 
maize,  and  fodder  beets) ,  as  well  as  determinations  of  the  carbohydrates  in  the  feces 
of  the  animals. 

The  experiments  reported  were  made  with  a  horse,  a  duck,  and  steers,  pigs,  sheep, 
and  geese.  The  rations  consisted  of  different  mixtures  of  the  feeding  stuffs  enumer- 
ated and  the  results  showed  tlie  digestibility  of  the  different  members  of  the  carbo- 
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hydrate    group,    especially    frude    filler,    starch,    and    pentosans.      The    average 
coefficients  of  digestibility  obtained  with  the  different  classes  of  farm  animals  follow: 

Average  coefficients  of  digestibility  of  rorholii/drulcs. 


Cellulo.se. 

Starch. 

Pcnto- 
.sans. 

Undeter- 
mined 
material. 

Total 
nitrogen - 
free  ex- 
tract. 

Per  cent. 
56.0 
55. 1 
40.6 

22.8 

Per  cent. 
96.6 
89.4 
93.1 
98.3 
.S7.9 

Per  cent. 
63.4 
53.6 
4.5.5 
47.9 
23.9 

Per  cent. 
44.8 
32.9 
42.3 

Per  cent. 
74.7 

68. 5 

71.1 

28.0  '            S5. 6 

1 

The  authors  conclude  that  determining  the  coefficients  of  digestibility  of  the  c(jn- 
stituents  of  the  nitrogen-free  group  shows  much  more  clearly  the  true  digestibility 
of  this  portion  of  feeding  stuffs  thap.  the  method  commonly  followed. 

Corn  as  a  stock  food,  H.  J.  Waters  (3/kso(f/-i  Sta.  Circ.  of  Information  11,  xip.  4^, 
figs.  4)- — The  chemistry  of  corn  and  the  importance  of  the  corn  crop  for  farm  ani- 
mals, including  jioultry,  are  discussed.  The  results  of  several  experiments  carried 
on  at  the  station  on  the  possibility  of  increasing  the  value  of  corn  stover  by  com- 
l)ining  some  such  material  as  clover,  cowpea  hay,  or  alfalfa,  and  the  comparative 
value  of  such  a  mixture  and  timothy  hay  are  briefly  reported.  It  was  found  that 
yearling  steers,  on  timothy  hay  alone,  consumed  21.7  lbs.  feed  per  day  jier  1,000 
lbs.  live  weight  as  compared  with  25.2  lbs.  whole-corn  stover  and  clover  hay  1:1.  The 
gains  during  the  feeding  period,  74  days,  on  the  2  rations  were  30.8  and  58.4  lbs., 
respectively.  Similar  results  were  obtained  when  shelled  corn  was  added  to  the 
ration.  Four  yearling  steers  fed  4  lbs.  of  corn  per  day,  in  addition  to  timothy  hay, 
made  an  average  daily  gain  of  0.64  lb.  per  head  for  104  days.  On  a  ration  of  corn, 
clover  hay,  and  corn  stover  an  average  daily  gain  of  a  similar  lot  was  0.88  lb. 

In  a  second  test,  under  practically  the  same  conditions,  4  steers  fed  6  lbs.  of  corn 
per  head  daily,  in  addition  to  timothy  hay,  made  an  average  daily  gain  of  1  lb.  per 
head  for  80  days,  while  steers  fed  the  same  amount  of  corn  in  addition  to  clover  and 
corn  stover  gained  1.35  lbs. 

During  a  period  of  119  days  4  steers  on  a  full  feed  of  shelled  I'orn  with  timothy 
hay  made  an  average  daily  gain  of  1.69  lbs.,  as  compared  with  1.94  lbs.  made  by  a 
similar  lot  in  the  same  time  on  a  corn,  clover  hay,  and  corn  stover  ration.  In  a  sim- 
ilar test,  also  made  with  2  lots  of  4  steers  each,  covering  105  days,  the  relative 
gains  were  1.97  and  2.85  lbs. 

"Thus  it  appears  in  every  case,  whether  fed  without  grain,  with  a  small  allowance 
of  grain,  or  on  full  feed,  whether  with  yearlings  or  aged  cattle,  a  combination  of 
corn  stover  and  clover  hay  proved  superior  to  timothy  hay.  In  other  words,  the 
farmer  is  able  by  this  means  to  make  the  stover  serve  every  purpose,  in  cattle  feeding 
at  least,  for  which  timothy  is  now  used.  Under  these  circumstances  it  is  fair  to  say 
that  timothy  and  stover  have  at  least  equal  feeding  values.  It  is  quite  probable  that 
where  such  hays  as  clover,  alfalfa,  and  cowpeas  are  not  available,  a  small  quantity  of 
cotton-seed  meal,  linseed  meal,  gluten  meal,  or  bran  may  serve  the  same  purpose 
and  accomplish  the  same  result,  viz,  of  enabling  the  feeder  to  use  his  stover  to  the 
best  possible  advantage,  and  as  a  complete  substitute  for  timothy.  It  is  needless  to 
say  that  the  accomplishment  of  this  result  would  be  attended  by  an  immense  increase 
in  the  net  returns  from  the  corn  crop." 

Two  tests  on  the  comparative  merits  of  shredded  or  cut  stover  as  compared  with 
whole-corn  stover  are  also  reported.  On  an  average  yearling  steers  ate  25.8  lbs.  of 
whole  stover  per  head  daily  as  compared  with  20.6  lbs.  of  the  shredded  stover. 
Considering  the  tests  as  a  whole,  there  was  no  gain  or  loss  on  the  former  ration 
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while  there  was  a  loss  of  11.6  lbs.  uu  the  latter.  Nearly  as  much  of  the  shredded 
stover  as  of  the  whole  stover  was  left  uneaten,  the  percentage  being  06  for  the  former 
and  40.6  for  the  latter. 

"  In  no  case  did  the  steers  do  as  well  on  the  shredded  as  on  the  whole  stover,  and 
in  every  instance  the  whole  stover  was  more  palatable.  This  appears  to  1)e  accounted 
for  by  the  fact  that  when  the  material  is  offered  in  its  natural  condition  the  animals 
ha\  e  an  opjwrtunity  to  select  the  portions  they  prefer  and  discard  the  coarser  and 
unpalatable  parts,  whereas  in  the  case  of  the  shredded  stover  the  blades,  hiisks,  etc., 
are  so  intermingled  that  no  op[)ortunity  is  offered  for  selection. 

"  It  must  1)0  conceded  that  when  the  corn  can  be  husked  and  the  stover  shredded 
at  j>ractic-ally  the  usual  cost  of  husking  the  corn,  the  practice  nmst  (-omniend  itself  to 
every  farmer  on  account  of  the  greater  convenience  with  which  the  material  may  be 
fed  and  the  preservation  of  the  material  in  the  mow  or  rick.  But  to  be  at  the 
expense  of  shredding  the  stover  after  the  corn  is  husked  would  in  all  [ir()l)a])ility  be 
unprofitable. ' ' 

Other  i^roblems  connected  with  corn  feeding  are  also  discussed  on  the  basis  of 
experiments  at  the  Missouri  and  other  stations. 

Some  lessons  from  cattle-feeding  experiments,  F.  B.  Mumfokd  {Bui.  Miniiouri 
State  B(I.  Agr\,  ^  {lOOJ),  No.  9,  pp.  3-10). — The  cost  of  producing  a  pound  of  beef, 
the  conditions  influencing  economy  of  gain,  the  value  of  ni^-ogenous  coarse  fodders, 
pasturage,  winter  and  summer  feeding,  and  related  topics  are  discussed  with  especial 
reference  to  the  work  of  the  Missouri  and  other  stations.  Comparing  (Ufferent  kinds 
of  coarse  fodder  the  Missouri  Station  found  that  with  a  lot  of  4  steers  on  a  full  feed  of 
shelled  corn  and  timothy  hay  the  average  daily  gain  was  1.69  lbs.  for  100  days.  In 
the  same  time  with  a  similar  lot  on  corn  and  cowpeas  the  average  daily  gain  was 
2.64  lbs. 

Environment  and  heredity,  t^vo  great  factors  in  cattle  breeding,  B.  (tabbert 
{Miamvri  State  Bd.  Agr.  Mo.  Bui.,  „'  {190..'),  Xo.  9,  pp.  13-17). — The  general  prin- 
ciples of  the  subject  are  summarize<l. 

Concerning  the  metabolism  of  ruminants,  J.  Huth  {Inang.  Diss.,  U)dr.  Bonn, 
1902,  })[>.  S2). — A  2-year-old  sheep  was  the  sul)ject  of  experiments  which  are  reported 
in  detail.  The  feed  and  excretory  products  were  analyzed  and  the  respiratory  quo- 
tient was  determined  while  the  animal  was  fasting,  feeding,  and  during  the  period  in 
which  the  digestive  processes  were  active.  In  one  of  the  tests  the  ration  consisted 
of  meadow  hay,  in  another  of  green  alfalfa,  and  in  the  third  of  meadow  hay  and 
tropon  by-products,  salt  and  water  being  given  with  the  first  and  third  rations  in 
addition.  The  digestibility  of  these  rations  is  reported.  According  to  the  author 
the  amount  of  oxygen  absorbed  from  the  air  and  the  carbon  dioxid  produced  is 
greater  when  feed  is  consumed  and  during  the  period  in  which  the  processes  of 
digestion  are  active  than  when  the  animal  is  fasting.  From  the  data  recorded  the 
energy  >)alance  is  calculated  and  the  conclusion  drawn  that  with  ruminants  there  is 
no  difference  in  the  amount  of  labor  required  for  chewing  and  digesting  hay  and 
green  feed. 

Sheep  feeding  in  Montana,  R.  S.  Shaw  {Montana  Sta.  Bui.  39,  pp.  15). — The 
importance  of  the  sheep  feeding  industry  under  local  conditions  is  urged.  Methods 
of  feeding  are  described,  the  results  of  the  station  experiments  in  this  direction  being 
briefl}'  noted. 

Report  of  an  experiment  for  ascertaining  the  influence  of  various  manures 
upon  the  production  of  mutton,  W.  Ashckoft  {.Tour.  Bath  and  West  and  SoutJiern 
Counties  Soc.  [England'],  4.  ser.,  7 {1901-2),  pp.  182,  183). — Brief  notes  are  given  of  a 
test  in  which  sheep  were  pastured  on  plats  manured  in  different  ways. 

Thrift,  the  great  essential  in  sheep  feeding,  J.  Ziegler  {Missouri  State  Bd. 
Agr.  Mo.  Bui.,  2  (1902),  No.  9,  pp.  18-21). — Sheep  feeding  is  discussed  with  special 
reference  to  the  author's  experience. 
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Pork  production  in  Montana,  R.  S.  Shaw  {Montana  Sla.  BuL  S7,  pp.  10,  ])Iii.  2). — 
Metliod.M  of  pit;  feeding  are  discussed  with  special  reference  to  Montana  conditions, 
earlier  work  at  the  station  lieing  quoted  (E.  S.  R.,  14,  p.  74). 

The  importance  of  sugar  beets  sujiplementing  the  grain  ration  was  tested  with  2 
lots,  each  containing  4  pigs.  The  lot  fed  grain  gained  on  an  average  only  1.5S  lbs. 
each  daily  during  50  days,  the  cost  of  a  jjound  of  gain  being  4.6  cents.  The  lot 
receiving  grain  with  sugar  beets  in  addition  gained  on  an  average  1.64  lbs.  daily,  the 
cost  of  a  pound  of  gain  being  3.8  cents.  The  former  were  given  a  heavy  grain  ration 
of  9.11  lbs.  per  day  and  the  latter  a  ration  of  6.65  lbs.  of  grain  and  4.58  lbs.  sugai' 
beets  per  head  per  day.  It  was  calculated  that  in  this  test  there  was  a  net  i)rofit  of 
114.12.     An  earlier  test  is  also  noted  (E.  S.  R.,  13,  p.  274). 

Experiments  on  the  effect  of  time  of  drinking  water  upon  the  digestibility 
of  feed,  F.  Tangl  {Lamlw.  Vers.  Stat.,  51  {IftOJ),  No.  5-6,  pp.  .i29-:l5S,  ,lSl-404).— 
Using  3  horses  as  subjects  the  author  studied  the  effect  upon  digestibility  of  drinking 
water  before  eating,  after  eating,  and  during  a  meal — that  is,  innnediately  after  the 
grain  portion  of  a  ration  and  immediately  before  the  coarse  fodder.  In  most  of  the 
experiments  the  horses  were  fed  oats  and  hay;  in  some  cases  hay  alone,  and  in  others 
oats  and  maize  with  chopped  straw  and  hay.  Experimental  data  are  recorded  in 
full.  So  far  as  could  be  observed  the  time  of  drinking  did  not  have  an  effect  upon 
the  digestibility  of  a  ration  of  grain  and  coarse  feed.  It  seemed  probable  that  when 
hay  only  was  fed  there  was  a  slight  advantage  in  watering  after  feeding.  The  time 
of  drinking  exercised  a  marked  effect  on  the  amount  of  water  consumed  and  upon 
the  amount  of  water  excreted.  The  horses  drank  the  greatest  amount  of  water  when 
it  was  given  after  feeding,  and  the  least  when  it  was  supplied  before  feeding.  This 
was  especially  noticeable  in  the  morning,  when  water  was  sometimes  refused  if  offered 
before  feeding.  The  excretion  of  urine  was  directly  proportional  to  the  amount  of 
water  consumed.  When  it  is  desired  to  increase  the  excretion,  the  author  recom- 
mends water  after  feeding.  The  method  of  watering  had  no  effect  upon  the  amount 
or  qualitative  composition  of  the  feces.  Body  weight  varied  with  the  amount  of 
water  consumed.  Though  the  methods  of  watering  tested  were  regarded  as  equally 
good,  circumstances  may,  in  the  author's  opinion,  make  it  necessary  to  adopt  one  or 
the  other.  Thus,  after  severe  exertion  water  should  be  supplied  before  the  feed.  It 
is  said  that  it  is  not  desirable  to  change  unnecessarily  from  one  method  of  watering 
to  another,  as  some  animals  do  not  appear  to  be  altogether  indifferent  to  such  changes. 
It  was  found  that  whenever  a  change  was  made  from  watering  after  feeding  to  water- 
ing before,  the  appetite  fell  off  for  some  days  and  the  ration  was  not  as  readily  eaten 
as  formerly.  A  similar  effect  was  not  observed  when  the  change  was  from  watering 
before  to  watering  after  feeding,  or  from  watering  after  to  watering  during  meals,  or 
when  the  change  was  in  the  opposite  direction  to  the  last.  The  author  believes  it 
possible  that  the  method  of  watering  before  feeding,  until  the  animal  becomes  accus- 
tomed to  it,  {ii'oduces  a  certain  feeling  of  satiety. 

Contribution  to  the  subject  of  the  metabolism  of  inorganic  material  by 
horses,  F.  Tangl  {Landw.  Vers.  Stat.,  57  {1902),  No.  6-6,  pp.  367-380).— Two  experi- 
ments, each  made  with  2  horses,  are  reported  in  which  the  balance  of  income  and 
outgo  of  nitrogen,  phosphorus,  calcium,  and  magnesium  was  determined.  In  the 
first  ex])eriment  the  daily  ration  of  each  horse  consisted  of  8  kg.  of  hay,  one  horse 
drinking  19.6  kg.  of  water  and  the  other  26.5  kg.  In  the  second  test  the  daily  rations 
of  the  horses  consisted  of  5  kg.  hay  and  4  kg.  of  oats,  the  amount  of  water  consumed 
by  each  being.17.3  kg.  and  22  kg.,  respectively.  During  the  5  days  covered  l\v  the 
first  test  the  horses  lost  on  an  average  0.5  kg.  and  0.63  kg.,  respectively,  in  bod  • 
weight,  and  in  the  second  test,  which  covered  6  days,  there  were  corresponding  ;- -li.s 
of  0.45  kg.  and  0.72  kg.  The  results  of  the  experiments  are  shown  in  the  fo.' owing 
table; 
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Incuvie  (md  outgi)  uf  inorydnic  viaterial — Experimenta  witli  horses. 


Horse  No.  3. 

Horse  No.  4. 

Nitro- 
gen. 

Phos- 
phorus. 

Cal- 
cium. 

Magne- 
sium. 

Nitro- 
gen. 

Phos- 
phorus. 

Cal- 
cium. 

Magne- 
.sium. 

Experiment  1: 

Grams. 

109. 28 
50.  70 
70.39 

-11.81 

183. 08 

48.30 

102. 10 

+32. 62 

Grams. 

11.74 

11.83 

0.06 

-  0.15 

24.50 

23. 07 

0.  79 

+  0.64 

Grams. 
36.38 
21.31 
14.38 

+  0.69 

27. 23 

17.23 

8.10 

+  1.90 

Grams. 

11.23 

7.80 

3.34 

+  0.09 

14.86 

11.09 

3.44 

+  0.33 

Grams. 

109. 28 
.52. 91 
68.11 

-11.74 

183. 08 

.53.45 

90.65 

+38. 98 

Grams. 

11.74 

11.85 

0.13 

-  0.24 

24.50 

23.50 

0.47 

+  0..53 

Grams. 
36.72 
21.84 
14.11 

+  0.77 

27.44 

18.66 

7.69 

+  1.09 

Grams. 
11.33 

7. 85 

3.46 

Gain  ( + )  or  loss  ( — ) 

Experiment  2: 

+  0.02 
14.  92 

10.70 

3.  .59 

Gain  ( + )  or  loss  ( — ) 

+  0.63 

According  to  the  author,  the  experiments  show  that  there  is  a  parallelism  between 
the  metabolism  of  nitrogen  and  phosphorus,  and  that  even  in  the  case  of  adult  ani- 
mals the  amoimt  of  calcium  retained  in  the  body  is  not  necessarily  projoortional  to 
the  amount  digested.  So  far  as  could  be  o]:»served  the  amount  of  water  taken  with 
the  feed  had  no  effect  upon  the  metabolism  or  digestibility  of  the  mineral  constitu- 
ents studied. 

Experiments  with  poultry,  O.  M.  Watson  {South  Carolina  Sta.  Bid.  74,  PP-  6)- — 
Since  one  of  the  drawbacks  to  successful  turkey  raising  is  the  loss  of  eggs  due  to 
turkeys  making  their  nests  a  long  distance  from  home,  the  possibility  of  inducing 
them  to  lay  when  confined  in  runs  was  studied  with  2  lots,  each  containing  2  hens 
and  1  male  bird.  Bronze  birds  2  years  old  in  the  one  case  and  3-year-old  White 
Hollands  in  the  other.  Each  lot  was  confined  in  a  run  80  by  100  ft.,  2  nests  covered 
at  the  top  to  keep  out  the  rain  and  partially  hidden  behind  some  brush  being  pro- 
vided in  each  case.  The  turkeys  were  fed  in  the  morning  a  mash  of  wheat  bran  and 
corn  meal  1:1,  with  whole  corn  and  wheat  on  alternate  nights.  Twice  a  week  they 
were  given  ground  bone  and  meat  scraji  and  always  had  access  to  oyster  shells.  The 
Bronze  turkeys  laid  42  eggs  from  March  26  to  April  22  and  the  White  Holland  36 
eggs  from  March  24  to  May  4.  At  the  end  of  the  tenth  day  examination  showed 
that  3S  of  the  former  and  27  of  the  latter  eggs  were  fertile.  Twenty-seven  of  the 
Bronze  turkey  eggs  and  16  of  tiie  White  Holland  eggs  hatched.  During  incubation 
the  Bronze  hens  Ijroke  4  eggs  and  the  White  Holland  6,  all  of  which  were  fertile. 
It  is  stated  that  all  the  eggs  which  failed  to  hatch  were  laid  during  the  first  2  weeks 
of  the  test. 

Two  tests  ai-e  briefly  reported  on  the  most  satisfactory  breeds  of  chickens  for 
broilers.  In  both  tests  10  chickens  of  each  of  the  following  breeds  and  crosses  were 
incluiled:  Barred  Plymouth  Rock,  Silver  Laced  Wyandotte,  Indian  Game,  Indian 
Game  and  Pit  Game  crossed  with  Barred  Plymouth  Rocks,  and  Barred  Plymouth 
Rock  and  Silver  Laced  Wyandotte  crossed  with  common  hens.  The  feeding  period 
covered  12  weeks,  all  the  chickens  being  fed  for  the  first  week  after  they  were 
hatched  a  bread  made  of  corn  meal  and  wheat  bran  and  buttermilk;  during  the 
second  week  bread,  beef  sctrap,  and  German  millet;  and  from  the  third  week  until 
the  close  of  the  test  bread,  beef  scraji,  cracked  corn,  and  cracked  wheat  with  milk  or 
buttermilk  once  a  day  in  addition  to  green  feed  (rye,  lettuce,  rape,  and  kale). 

In  the  first  test  the  smallest  gains  were  made  l:)y  the  Silver  Laced  Wyandotte 
crosses,  weighing  40  oz.  per  chicken  at  the  end  of  the  twelfth  week.  The  greatest 
gains  were  made  by  the  Indian  Game- Barred  Plymouth  Rocks,  weighing  46  oz. 
In  the  second  test  the  smallest  gains  were  also  made  by  the  cross-bred  Silver  Laced 
Wyandottes,  these  chickens  weighing  41  oz.  at  the  close  of  the  trial.  The  greatest 
gains  were  made  by  the  Pit  Game-Barred  Plymouth  Rocks,  weighing  46  oz.  Accord- 
ing to  the  author  "The  Wyandotte,  Indian  Game  and  Plymouth  Rock  cross  and 
Pit  Game  and  Plymouth  Rock  cross  sliowed  a  plump  breast.     The  Pit  Game  and 
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Plymouth  Rock  cross,  tlie  Plymouth  Rock  and  common  cross,  and  the  Wyandotte 
had  most  feathers.  The  Indian  Game  had  very  few  feathers  but  was  i)lump.  The 
cost  of  feed  per  chicken  to  8  weeks  was  7.5  cts.  The  cost  of  feed  per  chicken  to  P2 
weeks  was  12  cts.  The  cost  for  feed  when  this  experiment  was  made  was  unusually 
high.     No  account  of  green  food  given  was  kept." 

Brief  statements  are  made  regarding  remedies  for  some  common  poultry  diseases. 

Poultry  experiments,  J.  H.  Stewart  and  H.  Atwood  (  Wrd  Virginia  Sta.  Bui. 
83,  pp.  443-465,  pJi<.  3)'. — Beef  scraps,  ground  fresh  meat  and  bone,  and  milk 
albumen  as  sources  of  protein  for  laying  hens  were  compared  with  3  lots  each  con- 
taining 10  White  Leghorn  pullets,  10  two-year-old  hens,  and  2  cocks.  All  the  lots 
were  fed  corn  and  oats,  whole  and  ground,  wheat  and  wheat  bran.  In  addition  lot 
1  was  fed  the  beef  scraps,  lot  2  the  milk  albumen,  and  lot  3  the  ground  fresh  meat 
and  bone  during  the  first  period  of  the  test  (120  days) .  During  the  second  period, 
which  was  of  equal  duration,  the  grain  i-ation  was  practically  the  same  as  Ijefore,  but 
the  animal  feeds  were  reversed,  lot  1  receiving  the  fresh  meat  and  bone,  lot  2  the 
beef  scraps,  and  lot  3  the  milk  albumen.  Throughout  the  test  an  attempt  was  made 
to  feed  practically  the  sam;e  amount  of  protein  to  each  lot,  but  at  no  time  were  the 
fowls  fed  heavily. 

At  the  beginning  of  the  trial  the  hens  weighed  about  3.2  lbs.  and  the  cocks  not  far 
from  4  lbs.  During  the  first  period  slight  gains  were  made.  During  the  second 
period  there  was  a  small  loss  in  nearly  everj^  case.  In  the  first  period  the  fowls 
receiving  beef  scraps  laid  386  eggs,  those  fed  milk  albumen  228  eggs,  and  those  fed 
fresh  meat  and  bone  279  eggs.  In  the  second  period  987  eggs  were  produced  on  the 
beef  scrap  ration,  935  on  milk  albumen,  and  947  on  fresh  meat  and  bone.  The  cost 
of  feed  per  dozen  eggs  in  the  first  period  on  the  3  rations  was  17,  30.4,  and  23.1  cts., 
respectively.     In  the  second  period  the  cost  was  6.6,  7.3,  and  6.8  cts.,  respectively. 

"More  eggs  were  laid  by  the  fowls  when  fed  beef  scraps  than  when  they  received 
either  ground  fresh  meat  and  bone  or  milk  albumen.  The  health  of  the  fowls 
remained  uniformly  good  throughout  the  test,  and  the  low  egg  yield  was  due  jmrtly 
to  the  fact  that  the  houses  in  which  the  fowls  were  kept  were  not  constructed  wai-m 
enough  for  economical  egg  production  during  the  winter,  and  partially  to  the  fact 
that  the  fowls  were  not  fed  heavily  at  any  time  for  egg  production,  as  many  of  the 
eggs  were  incubated,  and  strong,  vigorous  chicks  were  desired."  There  was  no 
material  difference  in  the  fertility  of  the  eggs  from  the  different  lots. 

In  a  test  covering  2  periods  of  60  days  each,  made  with  5  lots,  ground  grain  was 
compared  with  whole  grain  for  the  morning  and  evening  ration  of  laying  hens. 
Lots  1,  2,  and  3  were  composed  of  20  White  Leghorn  hens  and  2  cocks  nearly  1  year 
old  at  the  beginning  of  the  trial.  Lots  4  and  5  each  contained  20  White  Leghorn 
hena  and  2  cocks  about  4  years  old.  The  grain  ration  consisted  of  corn  and  oats, 
unground  and  ground,  the  latter  being  made  into  a  mash  with  water.  Some  dry 
beef  scraps  were  given  to  the  chickens  receiving  whole  grain,  and  were  mixed  with 
the  mash  of  the  other  lots.  During  the  first  period  lot  1  received  whole  grain  scat- 
tered in  the  litter  in  the  morning,  and  mash  at  night;  lots  2  and  4  were  fed  mash  in 
the  morning  and  whole  grain  at  night,  and  lots  3  and  5  were  fed  entirely  upon  whole 
grain.  The  younger  fowls  weighed  about  3  lbs.  at  the  beginning  of  the  trial  and  the 
older  fowls  not  far  from  3.33  lbs.  At  the  close  of  this  i:)eriod  all  the  lots  had  lost  a 
little  in  weight.  The  greatest  number  of  eggs,  674,  were  laid  by  lot  2  (young  fowls 
fed  a  mash  in  the  morning),  and  the  smallest  number,  519,  by  lot  3  (young  fowls  fed 
whole  gram).  The  total  feed  eaten  per  lot  ranged  from  269  lbs.  with  lot  1  to  274  lbs. 
with  lots  4  and  5.  The  cost  of  feed  per  dozen  eggs  ranged  from  5.4  cts.  with  lot  2  to 
7  cts.  with  lot  3. 

In  the  second  period  the  rations  were  reversed  in  such  a  way  that  lot  2  was  fed 
whole  grain  in  the  morning  and  mash  at  night,  lots  3  and  5  a  mash  in  the  morning 
and  whole  grain  at  night,  and  lots  1  and  4  were  given  whole  grain.     Lot  2  neither 
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gained  nor  lost  in  wei^lit.  Tlie  chickens  in  the  otlier  lots  gained  on  an  average  from 
0.02  lb.  in  the  case  of  lot  4  to  0.16  lb.  in  the  case  of  lot  1.  Tlie  total  feed  eaten  by  lot 
2  was  216  lbs.  and  by  the  other  lots  215  lbs.  each.  The  eggs  laid  ranged  from  472  with 
lot  4  (fed  whole  grain)  to  549  eggs  with  lot  2  (fed  whole  grain  in  the  morning  and 
mash  at  night).  The  cost  of  feed  per  dozen  eggs  ranged  from  5.2  cts.  with  lot  2  to 
6.1  cts.  with  lot  4.     Son:ie  of  the  authors'  conclusions  follow: 

"In  this  experiment  the  egg  production  was  practically  the  same  when  the  mash 
was  fed  in  the  morning  as  when  fed  at  night.  With  both  young  and  old  fowls  better 
results  were  obtained  when  about  one-third  of  the  grain  ration  was  fed  ground  and 
moistened  than  when  all  of  the  grain  was  fed  whole  and  scattered  in  the  litter. 
During  the  test  the  average  food-cost  of  the  eggs  laid  by  the  young  fowls  was  5.8 
cts.  per  dozen,  while  with  the  older  hens  the  cost  was  6.3  cts.  In  this  connection 
it  should  be  remembered,  however,  that  these  fowls  had  a  very  restricted  range, 
and  that  all  of  the  food  that  they  received  was  charged  to  them  at  full  market  rates." 

In  continuation  of  previous  work  (E.  S.  R.,  13,  p.  276)  2  tests  were  undertaken 
to  determine  the  importance  of  keeping  hens  warm  at  night  by  means  of  curtains 
surrounding  their  perches,  2  lots,  each  containing  20  White  Leghorn  pullets  and 
2  cockerels,  being  used.  Both  lots  w'ere  given  a  mash  of  ground  feed  each  morning 
to  which  was  added  a  small  quantity  of  beef  scraps,  and  at  night  were  fed  whole 
grain  scattered  in  the  litter  which  covered  the  floors.  During  the  coldest  nights  of 
the  test,  when  the  temperature  of  the  houses  would  fall  nearly  to  the  freezing  point, 
lot  1  was  protected  at  night  with  curtains.  The  average  weight  at  the  beginning  of 
the  trial  was  2.72  Ujs.  At  the  close  of  the  trial,  which  covered  120  days,  the  average 
weight  was  3.2  lbs.  Similar  values  for  lot  2  were  2.66  lbs.  and  3.14  lbs.  The  total 
egg  production  for  the  2  lots  was  334  and  358  eggs,  respectively.  The  cost  of  feed 
per  dozen  eggs  was  16.8  cts.  and  15.6  cts.  Practically  the  same  amount  of  feed  was 
eaten  by  the  2  lots,  namely,  120  lbs.  of  corn,  125  lbs.  of  wheat,  83  lbs.  of  oats,  23 
lbs.  of  beef  scraps,  and  28  lbs.  each  of  corn  meal,  brown  middlings,  and  ground  oats. 

The  second  test  was  made  with  2  lots  each  containing  15  Barred  Plymouth  Rock 
pullets  and  1  cock.  The  space  shut  in  by  curtains  was  larger  than  before,  being  90 
cu.  ft.,  or  about  5.5  cu.  ft.  per  fowl.  The  test  began  November  1  and  covered  120 
days,  during  which  lot  1  (protected  at  night)  laid  244  eggs  and  lot  2  laid  247  eggs. 
According  to  the  authors,  "during  18  days,  beginning  January  4,  the  temperature 
of  the  roosting  places  w'as  taken  at  night  by  means  of  maximum  and  minimum 
thermometers.  The  average  of  the  lowest  temperatures  for  the  cold  house  was  35.5° 
and  within  the  curtains  41.5°.  The  results  of  both  of  these  tests  are  unfavorable  to 
the  use  of  curtains  in  this  climate." 

The  Van  Dreser  method  of  producing  an  early  and  uniform  molting  was  also  studied. 
In  brief,  this  method  consists  in  withholding  feed  wholly  or  in  part  for  a  few  <lays  to 
stop  egg  production  and  reduce  the  weight  of  the  fowls,  and  then  feeding  heavily  a 
ration  suitable  for  the  formation  of  feathers  and  the  general  uplniilding  of  the  system. 
Four  lots  of  20  hens  and  2  cocks  each  about  2  years  old  were  included  in  the  trial,  2  of 
the  lots  being  Rhode  Island  Reds  and  2  White  Leghorns.  One  lot  of  Rhode  Island 
Reds  (lot  1 )  and  1  lot  of  White  Leghorns  (lot  3)  were  fed  throughout  the  test  an  ordinary 
ration  of  grain  mash,  beef  scraps,  corn,  wheat,  and  oats.  The  remaining  lots  received  no 
feed  for  13  days,  except  what  they  could  pick  up  in  their  runs,  which  had  been  sown 
with  oats  in  the  spring.  The  runs  were  100  feet  long  and  15  feet  wide,  and  it  is  stated 
that  nearly  all  the  oats  had  been  picked  from  the  heads  before  the  beginning  of  the 
test.  Beginning  with  the  third  week  these  lots  were  fed  a  full  ration  similar  to  that 
of  lots  1  and  3.  During  the  first  30  days  after  the  beginning  of  the  trial  lots  1  and  3 
(fed  continuously)  laid  75  and  172  eggs,  respectively.  The  other  two  lots  laid, 
respectively,  17  and  25  eggs,  ceasing  to  lay  entirely  on  the  seventh  day.  The  authors 
state  that  30  days  after  the  test  began  the  lot  of  Rhode  Island  Reds  (given  no  feed 
for  13  days)  "  had  practically  a  complete  coat  of  new  feathers,  had  begun  to  lay,  and 
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within  a  weeli  from  that  time  one-half  of  the  hens  were  laying  regularly,  while  the 
other  lot  of  Ehode  Island  Reds  were  just  beginning  to  molt  and  the  egg  i)roduction 
had  dropped  down  to  2  or  3  eggs  per  day.  Both  lots  of  White  Leghorns  were  a  trifle 
slower  in  molting  than  the  Rhode  If^land  Reds,  but  otherwise  the  treatment  affected 
them  in  a  similar  way." 

For  10  days  the  dropping  boards  in  the  2  White  Leghorn  houses  were  not  cleaned. 
There  were  comparatively  few  feathers  in  the  droppings  from  the  lot  fed  continuously, 
while  a  very  large  number  were  found  in  the  droppings  of  the  fowls  fed  by  the  Van 
Dreser  method.     According  to  the  authors'  summary — 

"Mature  hens  which  are  fed  very  sparingly  foi'  alaout  2  weeks  and  then  receive 
a  rich  nitrogenous  ration  molt  more  rapidly  and  with  more  uniformitj^,  and  enter 
the  cold  weather  of  winter  in  better  condition,  than  similar  fowls  fed  continually 
during  the  molting  period  on  an  egg  producing  ration." 

Commercial  feeding  stuffs  in  the  Connecticut  market,  E.  H.  Jenkins  et  al. 
{Connecticut  Slate  Sta.  Bid.  141,  pp.  60). — According  to  the  provisions  of  the  State 
feeding  stuff  law,  analyses  are  reported  of  a  number  of  samples  of  cotton-seed  meal; 
linseed  meal,  old  and  new  process;  bran  and  middlings  from  winter  and  spring 
wheat;  mixed  feed  from  spring  and  winter  wheat,  and  unclassified;  corn  meal,  glu- 
ten meals  and  feeds,  hominy  feeds;  rye  bran,  rye  feed;  malt  sprouts,  brewers'  grains; 
ground  oats,  oat  feed;  buckwheat  middlings  and  hulls;  peanut  bran,  broken  pea- 
nuts, distillers'  grains,  and  a  number  of  miscellaneous  mixed  feeds;  proj^rietary 
feeds;  cereal  l)reakfast  food  by-i^roducts;  poultry  feeds;  damaged  breakfast  foods 
(offered  for  sale  as  cattle  feed),  and  calf  meal.     According  to  the  authors — 

"  The  composition  of  most  of  the  feeds  which  have  guaranties  is  in  substantial 
agreement  with  these  guaranties.  The  only  evidence  of  deliberate  fraud  in  the  feed 
market  which  is  shown  by  the  analyses  is  the  mixing  of  finelj''  ground  corn-cob  or 
corn  bran  with  mixed  wheat  feed,  and  selling  this  mixture  in  packages  which  do 
not  bear  tlie  name  of  the  manufacturers  nor  any  statement  giving  the  composition 
of  the  mixture." 

The  digestil)i]ity  of  feeding  stuffs  and  some  other  general  tojiics  are  discussed. 

Slaughtering  and  meat  packing,  H.  C.  McCarty  {T'welfih  Census  United  States, 
Census  J!id.  217 ,  pp.  Jfi). — Statistics  are  reported  of  the  geograjihical  distribution,  the 
condition  at  the  present  time,  and  the  growth  of  the  slaughtering  and  packing  indus- 
try. The  reports  show  a  capital  of  $189,198,264  invested,  and  an  annual  value  of 
products  of  $785,562,433. 

Wool  manufactures,  W.  J.  Battison  {Twelfth  Census  United  States,  Census  Bui. 
236,  pip.  12.')). — Statistics  are  given  showing  the  present  condition  of  wool-manufac- 
turing industries,  the  amount  of  imports  and  exports,  the  geographical  distribution 
of  the  mills,  the  proportional  amount  of  different  manufactured  products,  and  related 
topics.     The  annual  value  of  the  manufactured  products  is  estimated  at  $392,473,050. 

DAIRY  FARMING- DAIRYING. 

Experiments  with  dairy  herd,  A.  L.  ILvecker  {Nebraskrc  Sta.  Bui.  76,  pj).  21, 
jigs.  6). — The  herd  record  (pp.  3-13). — During  the  5  years  from  1897  to  1901  the  dairy 
herd  comprised  from  7  to  14  cows  each  year.  The  annual  i)roduction  of  each  cow  is 
given.  The  average  yields  of  milk,  fat,  and  estimated  butter  for  the  52  lactation 
periods  reported  were,  respectively,  5,833.17,  270.7,  and  315.82  lbs.  One  cow,  a 
grade  Jersey,  produced  on  an  average  during  the  5  years  7,377.68  lbs.  of  milk  and 
316.25  lbs.  of  fat,  while  another  cow  of  similar  breeding  but  different  in  form  pro- 
duced only  1,278.76  lbs.  of  milk  and  52.77  lbs.  of  fat  during  the  one  year  in  the  herd. 

Rat4on  tests  for  dairy  cows  (pp.  14—18). — Twelve  cows  were  divided  into  2  ecjual  lots 
and  fed  experimentally  for  2  periods  of  6  weeks  each.  Alfalfa  hay  was  fed  ad  libitum 
to  lot  1  during  the  first  period  and  lot  2  during  the  second  period,  and  wild  grass 
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hay  was  fed  in  the  same  manner  during  the  alternate  periods.  Both  lots  were  fed  a 
uniform  ration  of  grain  and  beets.  On  alfalfa  hay  the  12  cows  produced  9,862.74  11)s. 
of  milk  and  511.47  ll)s.  of  butter,  and  on  wild  hay  9,722.49  lbs.  of  milk  and  502.07 
lbs.  of  butter,  showing  a  difference  of  140.25  l])s.  of  milk  and  9.40  lbs.  of  butter  in 
favor  of  alfalfa. 

A  comparative  test  was  also  made  of  corn  silage  and  sugar  beets  fed  in  equal 
amounts  in  connection  with  a  uniform  ration  of  alfalfa  hay  and  grain.  The  test 
was  made  with  2  lots  of  5  cows  each  and  lasted  5  weeks.  The  difference  in  produc- 
tion of  the  2  lots  for  the  5  weeks  previous  to  the  test  when  both  were  fed  silage  was 
129.2  lbs.  of  milk  and  5.7  lbs.  of  butter,  and  the  difference  during  the  5  weeks  of  the 
test,  when  one  lot  was  fed  silage  and  the  other  lot  sugar  beets,  was  221.4  lbs.  of  milk 
and  10  lbs.  of  butter,  the  results  being  in  favor  of  silage.  "While  corn  silage  gave 
slightly  better  results  than  sugar  beets  when  fed  to  dairy  cows,  the  difference  was  so 
small  that  it  is  safe  to  say  they  are  quite  equal  in  feeding  value." 

The  best  week  in  a  cow's  lactation  period  (pp.  19-21). — To  obtain  information  on  this 
subject  155  records  from  the  Minnesota  Station  and  84  from  the  Nebraska  Station 
were  compiled.  The  results  show  that  the  greatest  number  of  cows  made  their  best 
yield  of  milk  during  the  third  week  and  their  l)est  yield  of  butter  during  the  second 
week,  the  difference  between  the  second  and  third  weeks  not  being  very  great.  The 
first  week  was  calculated  as  l:)eginning  4  days  after  calving. 

Feeding-  the  dairy  cow,  C.  H.  Pickles  {Missouri  Sta.  Bui.  58,j)p.  53-12). — Based 
upon  the  results  of  practical  feeding  by  dairymen  and  of  scientific  experiments,  the 
author  offers  suggestions  for  feeding  adapted  to  Missouri  conditions.  The  subjects 
touched  upon  in  the  discussion  include  turning  on  pasture  in  the  spring,  grain  feed- 
ing on  pasture,  providing  for  periods  of  short  pasture,  reasons  for  feeding  balanced 
rations,  buying  concentrated  feeds,  grinding  feed,  computing  rations,  and  the  use  of 
feeding  standards.     S^n'eral  suitable  rations  are  suggested. 

Butter  record  of  the  Buckhold  herd,  H.  Watxy  {Jour.  Bd.  Agr.  \_London'],  9 
{1902),  No.  S,  pp.  312-319). — The  herd  comprised  46  cows  during  the  year  ended 
September  30,  1902.  The  average  annual  production  of  29  cows  remaining  in  the 
herd  for  the  whole  3-ear  was  450.8  l])s.  of  butter  per  cow. 

Milking"  and  butter  test  trials,  E.  Mathews  {Jovr.  Bd.  Agr.  [London],  9  {1902), 
No.  3,  pp.  297-306). — This  is  a  brief  account  of  milking  trials  which  have  been  con- 
ducted in  England  during  the  last  25  years,  and  of  butter  test  trials  first  held  in 
1886,  with  a  discussion  of  some  of  the  resvilts  obtained. 

On  the  influence  of  feeding-  on  the  composition  of  the  fat  of  milk,  B. 
S.TOLLEMA  {Proc.  Sec.  Sci.,  Konirilcl.  Akad.  Wetensch.  Amsierd/nn,  4  {1901-2),  jip. 
746-756,  j)J.  1). — The  author  studied  the  influence  of  feeding  sugar-beet  tops,  sugar, 
and  molasses  upon  the  index  of  refraction  and  the  content  of  volatile  fatty  acids  of 
the  butter  fat.  The  feeding  of  sugar-beet  tops  as  tested  with  4  cows  on  pasture 
during  one  month  apparently  caused  an  increase  of  about  8  in  the  average  Reichert- 
"Wollny  number  and  a  decrease  of  about  6  in  the  refraction  number  of  the  butter  fat. 
The  fat  content  of  the  milk  was  somewhat  increased.  In  another  test  made  with 
3  cows  in  the  stable  and  lasting  about  1  month,  raw  sugar  in  daily  amounts  varying 
from  0.4  to  2  kg.  was  estimated  as  increasing  the  Reichert-Wollny  number  of 
the  butter  fat  from  2  cows  4.7  and  5.95,  respectively,  as  compared  with  the  Reichert- 
Wollny  number  of  the  butter  fat  from  the  control  animal.  In  a  similar  test  with 
molasses  and  sugar  the  increase  in  tlie  Reichert-Wollny  numl)er  was  nearly  as 
marked,  the  conclusion  being  drawn  from  the  last  2  experiments  that  sugar  exer- 
cises a  considerable  influi-nce  on  the  increase  of  the  volatile  fatty  acids  in  butter  fat. 

On  the  composition  of  cows'  milk,  H.  C.  Sherman  {.Tour.  Amer.  Chem.  Soc,  25 
{1903),  No.  2,  pp.  132-142,  jig.  i).— The  mixed  milk  of  a  herd  of  about  600  pure-bred 
and  grade  Jerseys  was  sampled  monthly  for  the  2  years  beginning  April,  1900,  and 
analyzed  to  determine  seasonal  variations  in  composition.     The  samples  were  all  of 
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the  afternoon  milk  which  had  been  found  by  frequent  tests  to  contain  quite  regularly 
0.4  i)er  cent  more  fat  and  practically  the  same  percentage  of  solids-not-fat  as  the 
morning  milk.  The  percentages  of  milk  sugar  and  ash  were  found  to  remain  nearly 
uniform  throughout  the  .year,  while  the  percentages  of  protein  as  well  as  of  fatsliowed 
a  seasonal  variation,  being  higher  in  the  fall  and  winter  than  in  the  spring  and 
summer.  A  comparison  of  the  results  with  analyses  reported  by  Van  Slyke  and  by 
Richmond  showed  a  close  agreement,  the  fat  and  solids-not-fat  having  a  tendency  in 
each  case  to  rise  and  fall  nearly  together.  The  average  composition  of  the  milk  for 
the  2  years  was  as  follows:  Total  solids  14.71,  fat  5.26,  solids-not-fat  9.25,  protein  3.66, 
milk  sugar  4.84,  and  ash  0.75  per  cent. 

During  the  same  j^eriod  analyses  were  also  made  of  the  milk  of  individual  cows  and 
of  certain  groups  of  cows  for  the  purpose  of  stutlying  variations  in  other  constituents 
than  fat.  The  average  composition  of  13  unusually  rich  samples  was  as  follows:  Total 
solids  18.03,  fat  7.76,  solids-not-fat  10.27,  protein  4.68,  milk  sugar  4.76,  and  ash  0.83 
percent.  The  average  composition  of  6  samples  low  in  solids-not-fat  was  as  follows: 
Total  solids  11.53,  fat  3.90,  solids-not-fat  7.63,  protein  3.34,  milk  sugar  3.59;  and  ash 
0.71  per  cent.  "All  of  the  results  obtained  accord  with  the  conclusion  recently 
reached  by  Richmond  that  any  deficiency  of  solids-not-fat  is  chiefly  due  to  a  defi- 
ciency in  the  milk  sugar,  while  any  excess  above  9  per  cent  is  chiefly  due  to  an 
excess  of  protein." 

The  following  statements  are  made  as  regards  the  relation  of  protein  to  fat  and  to 
ash:  "The  data  at  present  available  indicate  that  aside  from  the  seasonal  variation 
already  noticed,  the  percentages  of  fat  and  protein  tend  to  rise  and  fall  together, 
though  not  to  the  same  extent;  that  the  average  relation  between  the  two  is  approxi- 
mately expressed  by  the  formula,  protein  =2+^  fat,  but  that  the  protein  often 
shows  less  variation  from  the  average  than  this  formula  would  imply.  ...  In 
practically  all  of  the  samples  examined  the  relation  between  protein  and  ash  was 
very  nearly  that  found  by  Richmond  and  expressed  by  the  formula,  ash  =0.36+0.11 
protein.  To  agree  more  exactly  with  our  averages,  the  formula  may  be  modified  to 
read  ash  =0.38-f  0.1  protein."  The  milk  sugar  showed  no  tendency  to  vary  with 
any  other  constituent. 

Pasteurization  of  milk  in  bottles  with,  agitation,  N.  (terber  an<l  P.  Wieske 
{Rev.  Gen.  Lnit,  2  {1903),  No.  S,pp.  169-177)  .—It  is  stated  that  a  method  of  pasteur- 
izing milk  in  bottles  subjected  to  constant  shaking  has  been  in  practical  use  by  Ger- 
ber  for  15  years.  The  advantages  of  the  method  are  set  forth  in  this  article  and 
recent  literature  relating  to  standards  of  pasteurization  is  reviewed.  The  method  is 
designated  the  Gerber  method  of  pasteurization  with  agitation,  and  differs  from  other 
methods  in  that  during  heating  and  cooling  the  apparatus  containing  the  bottles  of 
milk  is  maintained  in  continuous  oscillatory  motion.  The  milk  is  therel)y  heated  uni- 
formly and  the  formation  of  a  surface  membrane  is  prevented.  By  this  process,  which 
is  conside"ed  more  rapid  and  economical  than  pasteurization  without  agitation,  the 
milk  is  said  to  be  left  in  a  better  condition  as  regards  color,  taste,  and  odor,  and 
there  is  less  separation  of  the  cream.  Bottles  containing  as  much  as  5  liter  may  be 
used.  Until  lower  temperatures  are  justified  by  further  investigations  the  authors 
favor  pasteurization  at  65°  C.  for  30  minutes  to  1  hour. 

Comparative  tests  of  diflferent  methods  of  distinguishing  raw  and  heated 
milk,  ({.  MuLLiE  {Rev.  Gen.  Lait,  2  {1902),  Nos.  4,  pp-  77-S6;  5,  pp.  100-lOS;  /!,  pp. 
128-133;  2  {1903),  Nos.  7,  pp.  149-152;  8,  pp.  178-182;  9,  irp.  200-209).— f^umerons 
methods  which  have  been  proposed  for  the  detection  of  heated  milk  are  classified 
and  described,  and  the  results  of  tests  In'  the  author  are  given  in  connection  with  the 
discussion  of  each  method.  A  bibliography  is  appended.  Certain  simple  and  easily 
made  tests  based  upon  color  reactions  are  considered  as  showing  conclusively 
whether  milk  has  been  heated  to  78  to  80°  C,  at  which  temperature  the  danger 
from  pathogenic  germs  is  practically  eliminated.     Ghemical  methods  liased  upon 
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deterniininii:  the  absence  of  la('tall)umiii  serve  to  determine  if  milk  lia.s  been  heated 
to  SO  to  S5°,  but  the  methodw  are  not  80  suitable  for  practical  purposes.  Some  of  the 
methods  are  considered  satisfactory  in  recognizing  mixtures  of  raw  and  heated  milk. 

The  hygienic  differentiation  of  market  milk  and  its  derivatives  by  biolog- 
ical methods,  V.  Siox  and  N.  Laptes  {Zti<chr.  Fleisch.  u.  MUcldujg.,  IS  {1902),  Xos. 
1,  j>}).  4-7;  ..',  pp.  33-37). 

Milk,  H.  DE  Rothschild  {Leluit.  Paris:  Octave  Doin,  1903,  pp.  90). — This  little 
book  deals  with  pasteurization  as  applied  to  the  dairy,  the  pasteurization  and  steri- 
lization of  milk,  methods  of  analysis,  and  milk  adulteration.  A  brief  l)ibliography 
is  a])pended. 

The  bacterial  flora  of  freshly  drawn  milk,  F.  C.  Harrison  and  M.  Gumming 
{Jour.  Appl.  Micros,  and  Lab.  Mdh<,iU,5  {1902),  Xos.  11,  pp.  2029-2038;  12,  pp.  2086, 
2087;  6  {1903),  Xos.  1,  pp.  2130,  2131;  2,  p.  2181).— The  resume  which  is  given  of  the 
literature  of  this  subject  shows  that  decidedly  different  results  have  been  obtained 
by  various  investigators.  In  the  experiments  reported  by  the  authors  samples  of 
the  fore  and  after  milk  of  a  number  of  cows  were  carefully  collected  in  sterile  test 
tubes  and  studied  as  regards  the  number  and  species  of  bacteria  present.  Great 
variations  were  observed  in  the  inimbers  of  colonies  which  developed  on  gelatin  plates. 
Tlie  results  of  a  large  numl)er  of  determinations  showed  on  an  average  from  25,000 
to  50,000  bacteria  per  cubic  centimeter  in  the  fore  milk.  The  number  in  the  strip- 
jiings  varied  from  none  to  57,000  per  cubic  centimeter,  varying  greatly  with  the 
rapidity  of  taking  the  sample. 

The  several  species  found  constantly  present  in  the  milk  of  all  the  cows  were  sys- 
tematically studied  as  were  also  all  the  species  found  in  the  milk  of  one  cow.  Owing 
to  their  characters  being  so  slightly  marked,  except  in  the  case  of  Bacillus  acidi  lac- 
tici,  the  identification  of  the  different  species  was  difficult.  Three  lactic  acid  bacte- 
ria, Bacillus  acidi  lactici  (Nos.  206  and  202  of  Conn)  and  B.  lactis  oerohans  (Conn  197), 
were  the  only  species  found  in  all  the  samples  and  they  comprised  at  least  95  per 
cent  of  the  bacteria  present.  The  following  species,  of  which  descriptions  are  given, 
were  more  or  less  variable  in  their  presence:  Bacillus  halofaciens  n.  sp..  Micrococcus 
varians  lactis.  Bacillus  18  oi  Conn  (?) ,  Bacillus  VII,  Bacterium  VIII,  Bacterium  exiguum, 
and  Micrncoccus  X.  All  the  species  described  were  facultative  anaerobes.  The  opti- 
mum temperature  for  growth  was  37°  C.  Conditions  existing  in  the  udder  were 
therefore  probably  favorable  to  their  growth.  The  anaerobic  faculty  was  especially 
marked  in  the  case  of  the  lactic-acid  bacteria,  which  accounts  for  their  preponder- 
ance over  the  other  species. 

Udders  were  inoculated  with  Bacillus  prodirjiosus,  B.  exiguum,  and  7>.  flnorescens 
liijuefacicns  l:)y  smearing  the  ends  of  the  teats  with  cultures.  The  l)acilli  soon 
disappeared  from  the  milk. 

Cultures  were  made  from  the  livers  and  udders  of  3  cows  which  had  been  dry  for 
several  weeks  previous  to  slaughter.  Bacteria  were  found  in  the  livers  of  all  3  and 
in  the  udders  of  2  cows.  While  the  results  are  not  considered  sufficient  to  warrant 
a  positive  assertion  they  point  toward  infection  by  way  of  the  blood  or  lymph  rather 
than  through  the  teat. 

"In  reviewing  the  subject,  there  can  be  no  doubt  that  the  number  of  bacteria 
present  in  the  milk  as  it  exists  before  being  drawn  from  the  udder  is  somewhat 
stai'tling,  and  were  nothing  more  than  an  enumeration  of  the  germs  given  there 
might  be  some  occasion  for  alarm.  However,  a  systematic  study  of  the  germs 
proves  that  with  the  possible  exception  of  rare  cases,  this  source  of  bacterial  life 
■  is  much  more  beneficial  than  baneful  to  the  average  consumer  of  milk  and  its 
products." 

The  biljliograph}'  given  includes  25  references. 

Improved  method  of  studying  milk  bacteria,  H.  W.  Conn  and  W.  M.  Esten 
{Ecr.  full.  Lait,  2  {1903),  Xos.  9,  pp.  193-200;  10,  pp.  224-2.33).— The  authors  have 
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endeavored  to  devise  a  method  for  determining  with  raj)idity  and  with  some  degree 
of  accuracy  the  numbers  of  the  different  species  of  bacteria  in  milk.  For  this  pur- 
pose two  culture  media  have  been  used,  one  prepared  like  ordinary  gelatin  with  the 
addition  of  milk  sugar  and  litmus,  and  one  prepared  by  the  addition  of  15  per  cent 
of  gelatin  to  whey.  The  gelatin  medium  gives  a  larger  number  of  colonies  and  the 
whey  medium  a  sharper  differentiation  of  the  different  kinds.  Plate  cultures  are 
made,  the  sample  of  milk  being  diluted  with  sterile  water  to  such  an  extent  that 
from  200  to  300  colonies  develop  on  each.  The  degree  of  dilution  varies  ordinarily 
from  50  to  600  in  moderately  fresh  milk  and  frequently  above  200,000  in  milk  which 
has  been  kept  warm  for  2  or  more  days.  The  cultures  are  kept  at  about  20°  C.  for  5 
or  6  days,  when  the  total  numl)er  of  colonies  is  determined  and  a  study  is  made  of 
the  different  kinds  as  recognized  by  their  appeara,nce,  the  number  of  each  type  being 
ascertained.  No  subsequent  cultures  are  made.  The  authors  have  found  it  possible 
in  this  way  to  differentiate  accurately  a  large  variety  of  colonies,  several  of  the  more 
important  of  which  are  briefly  described.  The  colonies  are  considered  as  represent- 
ing groups  of  species  rather  than  as  necessarily  representing  individual  species.  This 
method  of  identifying  the  different  species  and  determining  approximatelj'  their 
number,  while  not  regarded  as  very  accurate,  has  the  advantage  of  being  rapid  and 
of  permitting  observations  to  be  made  on  the  rise  and  fall  of  different  types  of  bac- 
teria in  milk  in  a  way  not  hitherto  considered  possible. 

Bitter  milk  and  cheese,  F.  C.  Harrison  {Ontario  Aijr.  Col.  and  Expt.  Farm  Bui. 
120,  2ip-  32,  figs.  7). — This  has  been  noted  from  another  source  (E.  S.  R.,  14,  p.  489). 

The  percentage  of  ■water  in  Canadian  creamery  butter,  F.  T.  Shutt  ( Ontario 
Dept.  Agr.,  I)<iiry  Division  Bui.  4,  n.  xi'r.,  1902,  pp.  6). — Determinations  were  made 
of  the  water  content  of  75  samj^les  of  butter  received  from  creameries  in  different 
})arts  of  Canada  and  of  30  samples  obtained  in  Montreal  from  packages  ready  for 
export.  The  butter  was  i^ractically  all  manufactured  in  July  and  August,  and  was 
considered  representative  of  the  butter  prepared  for  export  to  England.  The  maxi- 
mum, minimum,  and  average  water  content  of  the  samples  from  creameries  was, 
respectively,  16.77,  8.92,  and  12.16  per  cent,  and  of  the  warehouse  samples  15.37, 
7.94,  and  12.69  per  cent.  Of  the  105  samples  92  showed  less  than  14  per  cent  of 
water.  Only  1  sample  contained  more  than  16  per  cent  and  this  was  of  butter 
churned  above  60°  F.  and  washed  at  64°,  temperatures  noted  as  unusually  high  in 
Canadian  creamery  practice.  The  results  are  considered  as  fairly  conclusive  evi- 
dence that  Canadian  creamery  butter  is  well  within  the  limit  of  16  per  cent  allowed 
by  the  English  law.  As  regards  the  relation  of  the  water  content  to  inspection  rat- 
ing the  author  states  that  "the  appearance  of  a  butter  as  sampled  affords,  generally 
.speaking,  no  criterion  as  to  its  moistui-e  content." 

Control  of  rusty  spot  in  cheese  factories,  H.  A.  Harding  and  G.  A.  .Smith 
( New  York  tStaii'  Sta.  Bui.  225,  pp.  303-329) . — The  trouble  known  as  rusty  spot  manifests 
itself  in  cheese  from  4  to  8  days  after  pressing  and  is  characterized  by  the  occurrence 
throughout  the  interior  of  the  cheese  of  bright  red  or  yellowish-red  spots  the  size  of 
a  pin  point  and  larger.  The  time  of  their  appearance  is  hastened  by  a  warm  curing 
room  and  retarded  by  a  cool  one.  The  spots  are  usually  most  noticeable  on  the  sur- 
face of  gas  holes  an<l  other  openings,  where  in  the  presence  of  free  moisture  they 
may  form  a  yellowish-red  blotch  the  size  of  a  thumb  nail.  The  trouble  is  most  evi- 
dent in  moist  cheese  made  for  home  trade.  The  whole  interior  of  the  cheese  may 
in  bad  cases  present  an  unevenly  colored  appearance.  The  use  of  cheese  color  is 
not  entirely  successful  in  disguising  the  rusty  spots.  Outbreaks  have  occurred  in 
nearly  every  section  of  the  State  where  white  cheese  is  made,  and  liave  been  reported 
since  1883.  In  an  earlier  bulletin  of  the  station  (E.  S.  R.,  13,  p.  85)  this  subject  was 
briefly  discussed  and  the  causal  relation  of  Banllux  riidensis  was  confirmed.  Experi- 
ments made  at  4  factories  during  1901  and  1902  for  the  control  of  this  trouble  are 
recorded  in  detail  in  the  present  bulletiu. 
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The  (lininfection  of  faL-tories  b}-  the  use  of  steam  was  the  metliod  einployi-d,  the 
results  sliowing  tliat  the  thorough  ap^jhcatiou  of  this  treatment  three  times  i)er 
week  will  prevent  financial  loss  except  under  very  unusual  conditions.  "In  attempt- 
ing to  combat  this  trouble  in  any  factory  the  first  stej?  is  a  thorough  cleaning  up  o' 
the  factory  and  its  surroundings.  A  few  loads  of  gravel  will  do  away  with  the  mud 
l)y  the  w^eigh  can  and  the  whey  tank,  and  good  drainage  should  be  provided  for  the 
factory  waste.  The  walls  and  ceiling  of  the  room  in  which  the  cheese  is  made 
>hould  be  cleaned  and  i)referably  whitewashed,  and  the  floor  scrul)bed  with  hot  lye. 
The  weigh  can  and  all  the  utensils  which  come  in  contact  with  the  milk  should  be 
steamed  thoroughly  three  times  per  week.  This  can  be  best  accomplished  by  plac- 
ing the  utensils  in  a  vat,  drawing  a  heavy  canvas  cover  tightly  over  the  top,  and 
turning  in  the  £team.  In  5  minutes  the  heat  should  be  up  to  180°  F.  in  all  parts  of 
the  vat,  and  15  minutes  more  al)ove  this  temperature  will  suffice.  The  weigh  can  is 
best  treated  by  inverting  and  turning  in  the  steam  for  20  minutes  through  the  faucet. 
The  heating  of  the  all-metal  cheese  hoops  can  be  carried  out  according  to  the  same 
]ilan,  but  Frasier  hoops  present  some  difficulties.  The  accumulation  of  fat  in  the 
(;i-evices  makes  a  special  place  for  heating  desirable,  and  our  experience  in  heating 
the  wooden  followers  is  not  sufficient  to  justify  us  in  recommending  it  as  a  regular 
jirocedure,  although  heating  occasionally  does  not  seem  to  be  harmful.  The  observa- 
tions given  in  connection  with  [one]  factory  indicate  that  heating  these  followers  is 
<lesirabie.  Considered  both  as  a  means  of  preventing  the  return  of  a  considerable 
number  of  Jidcillus  riidennis  to  the  farms,  and  as  a  means  of  holding  the  whey  sweet 
and  in  first-class  condition  for  feeding,  the  heating  of  the  whey  to  160°  F.  is  desirable. ' ' 

Considerable  work  was  done  to  determine  the  source  of  contamination,  with 
results  not  entirely  ('onclusive.  The  original  source  of  infection  was  not  determined 
in  any  case.  "  While  under  ordinary  conditions  the  factory  seems  to  be  the  main 
seed  bed  of  the  germs,  cheeses  made  from  the  milk  of  individual  patrons  indicate 
tliat  at  times  the  milk  of  some  patrons  contains  the  germs  causing  rusty  sjiots." 

Ripening  of  clieese  in  cold  storage  compared  •with  ripening-  in  the  ordinary 
curing  room,  H.  H.  Dean,  F.  C.  Harrison,  and  R.  Harcourt  {Ontario  Agr.  Col. 
and  Expl.  Farm  Bid.  121,  pp.  12,  fig.  1). — The  experiments  reported  in  this  bulletin 
were  made  during  the  period  from  Ap^i!  to  Novem.ber,  1901.  The  temperature  of 
the  cold-storage  room  during  the  season  averaged  37.8°  F.  and  the  humidit)'  91.6 
per  cent.  The  average  temperature  of  the  ordinary  curing  room  was  63.8°  and  the 
humidity  79,1  per  cent.  In  each  of  the  26  experiments  conducted  4  or  5  cheeses  of 
about  30  lbs.  each  were  made.  Cheese  A  was  immediately  placed  in  cold  storage; 
cheeses  B,  C,  and  D  were  placed  for  1,  2,  and  3  weeks,  respectively,  in  the  ordinary 
curing  room  and  then  transferred  to  cold  storage;  cheese  E  was  ripened  in  the 
ordinary  wa}\ 

Cheese  in  the  curing  room  ripened  aV)out  as  much  in  one  week  as  cheese  in  cold 
storage  did  in  one  month.  At  the  end  of  86  days  the  numbers  of  lactic-acid  bacteria 
in  the  cold-storage  and  curing  room  cheeses  were,  respectively,  seven-eights  and 
one-fortieth  of  the  numbers  present  at  the  beginning  of  the  ripening  period.  "The 
significance  of  this  fact  is  that  there  is  little  chance  for  undesirable  bacteria  to 
produce  bad  flavors  in  the  cold-storage  cheese  owing  to  the  large  number  of  the 
lactic-acid  bacteria,  the  proportion  of  the  lactic-acid  bacteria  to  certain  undesirable 
kinds  being  much  greater  than  is  usual  under  ordinary  conditions." 

During  the  first  month  the  loss  in  weight  was  as  follows:  Cheese  A  2.1,  B  2.8,  C 
3.2,  D  3.6,  and  E  4.4  per  cent.  The  averages  of  all  scorings  made  by  months  during 
the  season  were  as  follows:  Cheese  A  92.4,  B  91.6,  C  90.9,  D  90.7,  and  E  85  per  cent. 
The  cheeses  ripened  in  cold  storage  were  especially  uniform  in  quality.  Such  cheese 
was  not  observed  as  spoiling  quickly  when  exposed  to  ordinary  temperatures.  Mold, 
which  was  equally  troublesome  in  the  refrigerator  and  the  curing  room,  was  kept 
in  check  by  the  use  of  formalin. 
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"At  present,  we  are  not  prepared  to  yay  that  all  cheese  should  ])e  ripened  in  eold 
storage;  but  we  certainly  think  tluit  cheese  made  during  the  hot  weather,  say  in  the 
months  of  July  and  August,  should  l)e  placed  in  cold  storage  as  soon  as  possible 
after  they  are  made."     The  investigations  are  being  continued. 

Plans  and  specifications  of  a  cool  cheese-curing'  room,  J.  A.  Ruddick  [Ontario 
DejA.  A(/r.,  Ddiri/  Division  Bui.  7,  n.  ser.,  1903,  x>p.  29,  dgms.  S). — The  plans  provide 
for  office,  testing  room,  store  room,  etc.,  in  connection  with  the  curing  room,  and 
are  intended  to  illustrate  the  system  of  insulation  and  cooling  rather  than  to  serve  as 
a  model  as  regards  size  and  arrangement.  The  cooling  is  secured  by  means  of  ice. 
No  difficulty  was  experienced  at  the  Brockville  curing  room  in  maintaining  a  temper- 
ature between  54  and  60°  F.  from  June  18  to  8ei)tember  30  by  the  use  of  100  tons  of 
ice,  during  wliii-h  time  6,644  cheeses  were  received. 

Fourth,  report  of  the  State  Dairy  Bureau,  1900-1902  [Rpt.  OiUfornid  Stale 
Dairy  Bureau,  4  {1900-1902) ,  pp.  56). — This  containsa  review  of  the  work  of  the  Dairy 
Bureau  during  the  2  years  ended  October  1,  1902,  statistics  of  the  dairy  industry 
in  California,  analyses  of  a  number  of  samples  of  butter  and  cheese,  lists  of  creameries 
and  cheese  factories  in  California,  and  the  State  dairy  laws. 

Dairying-  division,  J.  A.  Kinsella  {New  Zealand  Dept.  Agr.  Rjit.  J903,j>j>.  1,15-218, 
ph.  5). — Tins  is  a  report  on  the  progress  of  the  dairy  industry  in  New  Zealand  during 
the  year  and  on  dairy  conditions  in  Australia  as  observed  by  the  author.  Statistics 
are  given  of  the  amount  and  value  of  butter  and  cheese  exporte<l  from  New  Zealand, 
and  numerous  suggestions  are  maile  as  regards  methods  of  making  butter  and  cheese, 
grading  dairy  products,  building  and  ecjuipping  factories,  testing  cows,  etc. 

VETERINARY  SCIENCE  AND  PRACTICE. 

The  microbic  diseases  of  animals,  E.  NocARDand  E.  Leclainche  ( Z,e.s  inaladies 
microbiennes  des  unimaux.  Paris:  3fasso)i  d-  Co.,  1903,  vols.  1,  pp.  668;  3,  pp.  645). — 
The  present  edition  of  this  work  has  been  entirely  rewritten  and  considerably 
enlarged.  Some  chapters  required  ))ut  little  change  while  it  was  found  jjossil^le  to 
contract  the  discussion  of  certain  other  subjects.  A  number  of  new  subjects  have 
been  introduced,  among  which  the  more  important  are  the  diseases  due  to  hema- 
tozoa,  actinobacillosis,  pseudotuberculoses,  fowl  plague,  horse  disease,  canine  typhoid, 
and  pasteurelloses  of  horses  and  calves. 

Manual  of  veterinary  medicine,  E.  Couktexay  {London:  Balliere,  Tindall  &' 
Cox,  1902,  2.  ed.,  pp.  X^b73). — The  present  edition  has  been  revised  and  edited  in 
so  far  as  was  necessary  by  F.  T.  G.  Hobday.  The  volume  treats  especially  of  the  prin- 
cipal diseases  of  horses  and  cattle,  and  includes  the  following  subjects:  Diseases  of 
the  respirator}'  system,  strangles,  lymi^hangitis,  skin  diseases,  eye  diseases,  nervous 
diseases,  inflammation,  diseases  of  the  bones,  wounds,  diseases  of  the  feet,  teeth,  stomach 
and  intestines,  liver,  spleen,  pancreas,  and  urinary  system,  glanders,  variola,  castra- 
tion, pregnancy,  azoturia,  cardiac  diseases,  blackleg,  and  hog  cholera. 

Outlines  of  veterinary  hygiene  for  veterinarians  and  students,  F.  Niemann 
and  O.  Profe  {(Jrundrws  der  Veierimir-Hijgiene  fiir  Tiei'drzte  and  Studierende.  Berlin: 
Louis  Marcus,  1903,  pp.  418,  figs.  50). — The  purpose  of  this  volume  is  to  give  a  concise 
account  of  various  subjects  relating  to  the  hygiene  of  domesticated  animals.  Unnec- 
essary details  are  omitted  in  order  that  the  book  may  be  most  convenient  for  use  by 
practical  veterinarians  and  sanitary  officers.  The  volume  contains  an  account  of  the 
hygiene  of  stables,  and  the  care  and  feeding  of  animals.  The  greater  part  of  the 
volume,  however,  is  occupied  with  a  discussion  of  animal  plagues,  methods  of  com- 
bating them,  and  veterinary  bacteriology.  One  chapter  is  devoted  to  an  account  of 
knackers'  estaV^lishments  and  methods  for  disposing  of  infectious  cadavers. 

Practical  veterinary  advice  for  stock  owners,  A.  H.  Archer  {London:  Vinton 
&  Co.,  Ltd.,  1901,  2.  ed.,pp.  83), — The  purpose  of  this  volume  is  to  assist  stock  owners 
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in  maintaining  their  animals  in  healthy  condition.  The  more  important  <liseases  of 
(lomestie,  animals  are  described  and  information  is  given  which  will  enable  owners 
to  deal  with  such  cases.  The  various  diseases  discussed  are  classified  according  to 
the  part  of  the  body  affected.  The  author  discusses  also  the  nature  of  simple  oiiera- 
tions  and  gives  a  list  of  drugs,  with  the  size  of  doses  for  various  animals. 

A  treatise  on  surgical  therapeutics  of  domestic  animals,  P.  J.  Caoiot  and 
J.  Almv,  trans,  by  A.  Liautard  [Neiv  York:  W.  R.  Jenkins,  1903,  vol.  I,  pt.  S,  pp. 
1S9-323,  jj(js.  33). — This  part  of  the  translation  of  the  French  text-book  on  surgical 
therapeutics  includes  chapters  on  granulations,  mycoses,  tumors,  diseases  of  the  skin, 
serous  membranes,  muscles,  and  tendons.  The  purpose  of  the  translation  is  to  make 
availalile  to  American  veterinarians  a  thorough  account  of  the  subject  as  presented 
in  the  French  original. 

Manual  of  bacteriology,  K.  Muir  and  J.  Ritchie  {New  York:  The  MaciinWm 
Co.,  1003,  Amer.  ed.,  pp.  XX+ofJd,  fi</.'<.  170). — This  edition  is  revised  and  edited  from 
the  third  P^nglish  edition  by  N.  Mac  L.  Harris.  The  general  scope  of  the  work  has 
been  somewhat  enlarged  and  alterations  have  been  made  in  certain  chapters,  espe- 
cially chapters  2,  3,  4,  15,  and  17.  The  section  on  bibliography  has  been  considerably 
extended.  The  subjects  treated  in  the  volume  include  general  morphology  and 
biology  of  l)acteria;  methods  of  cultivation;  microscopic  methods;  l)acteria  in  air, 
soil,  and  water;  fungi;  relations  of  bacteria  to  disease;  inflammatory  and  suppurative 
conditions;  venereal  diseases;  tuberculosis;  leprosy;  glanders;  actinomycosis;  anthrax; 
typhoid  fever;  diphtheria;  tetanus;  malaria;  influenza;  immunity;  smallpox;  hydro- 
ph(A)ia;  malarial  fever;  anueljic  dysentery,  etc. 

Annual  report  on  investigations  in  the  field,  of  veterinary  medicine, 
Fllenberger  et  al.  [Jahresber.  Leist.  Gch.  Vet.  Med.,  21  {1901),  pp.  312). — In  this 
report  the  authors  have  brought  together  brief  references  to  the  literature  of  veteri- 
nary science  for  the  year  1901.  The  literature  is  classified  in  an  elaborate  system 
according  to  the  subject-matter,  the  main  features  of  some  of  the  more  important 
literature  are  briefly  discussed,  and  reference  to  the  literature  is  made  easy  by  an 
author  and  subject  index. 

Veterinary  science  and  its  problems,  ( ).  Malm  {TIdsskr.  Norske  Landhr.,  9 
{1902),  Xi>.  7,  pp.  304-320). 

Disinfection  and  disinfectants,  M.  J.  Rosexau  {Philadelplila:  I'.  Blakislon's 
Son  &  Co.,  1902,  pp.  XII  +  353,  ph.  21,  figs.  90)  .—The  purpose  of  this  volume  is  to 
present  in  a  brief  and  convenient  form  the  practical  methods  of  disinfecting  after 
the  presence  of  various  infectious  diseases  of  man  and  animals.  The  subjects  dis- 
cussed include  physical  disinfectants,  gaseous  disinfectants,  chemical  solutions, 
insecticides  used  in  destroying  insects  which  carry  diseases,  disinfection  of  houses, 
ships,  etc.,  and  specific  directions  for  disinfecting  after  particular  diseases. 

Text-book  of  meat  hygiene,  -with  special  references  to  inspection  of  food 
animals  and  meat,  R.  Endelmaxn  {Lehrbuch  der  Fleischhygiene,  mil  besonderer 
B('ri\cki<irhti(/u)tg  der  Schlachtvieh-  und  Fleischheschau.  Jena:  Gustav  Fischer,  1903,  op. 
336,  ])ls.  2,  figs.  172). — In  this  volume  the  author  discusses  in  a  concise  manner  the 
history  of  meat  inspection,  traffic  in  animals  used  for  food,  morphology  and  chem- 
ical composition  of  important  tissues  and  organs,  means  of  preparing  and  preserving 
meat,  legal  regulations  with  regard  to  meat  traffic  and  the  organization  and  practice 
of  inspection  of  food  animals  and  meat,  while  the  larger  part  of  the  volume  is  occu- 
pied with  a  discussion  of  the  various  diseases  and  post-mortem  changes  v.hich  come 
under  the  notice  of  the  meat  inspector.  Chapters  are  also  presented  on  the  arrange- 
ment of  slaughterhouses  and  cattle  yards  and  on  poisoning  from  meat  and  sausage. 

The  conditions  -which  are  necessary  for  the  general  extension  and  unifica- 
tion of  the  inspection  of  meat  in  public  abattoirs,  G.  Barrier  ( Compt.  Rend. 
10.  Cong.  Internat.  Ilyg.  et  Dernogr.,  Paris,  1900,  pp.  121-135). — The  author  recom- 
inends  compulsory  inspection  and  slaughter  in  public  abattoirs,  the  abandonment  of 
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private  .slaughterhouses,  aud  thorougli  .sanitary  poUce  measures  in  preventing  the 
spread  of  disease  througli  the  agency  of  abattoir  products. 

Serum  agglutination  and  its  value  in  meat  inspection,  II.  Mie.ssnek  and 
Herbst  {Arch.  Wm.  v.  Prnkl.  Tliierh.,  3S  [1902),  No.  3-4,  pp.  359-371).— X  critical 
review  of  the  literature  of  this  subject  is  presented.  It  was  determined  by  Bordet 
that  the  serum  of  guinea  pigs,  after  these  animals  had  received  from  5  to  6  intraperi- 
toneal injections  of  rabbit  blood,  possessed  the  power  of  agglutinating  and  destroying 
the  red  blood  corpuscles  of  rabbits.  The  experiments  undertaken  by  the  author 
were  for  the  purpo.se  of  determining  whether  this  discovery  could  be  used  to  advan- 
tage in  identifying  meats  in  doubtful  cases.  An  extensive  series  of  experiments  was 
conducted  with  this  object  in  view.  It  was  found  that  in  serum  reaction  a  valuable 
means  was  furnished  for  distinguishing  between  different  kinds  of  meats.  It  i.s 
believed,  therefore,  that  the  identification  of  meat  l)y  means  of  the  action  of  its 
specific  serum  constitutes  a  decided  step  in  advance  in  the  difficult  problem  of  recog- 
nizing the  kind  of  animal  from  which  samples  of  meat  were  taken. 

Results  of  strict  sanitary  regulations  in  Arizona,  J.  C.  Norton  [Jour.  Comp. 
MtxL  and  Vet.  Arcli.,  23  {1902),  Xo.  10,  jiji.  (J13-619). — The  author  presents  a  sum- 
mary account  of  the  sanitary  regulations  which  have  l>een  put  in  force  in  Arizona 
for  the  purpose  of  controlling  animal  diseases.  A  rigid  quarantine  has  been  placed 
on  districts  where  glanders  appeared.  The  Texa.s  fever  infection  was  found  in  only 
one  irrigated  valley  where  lands  were  fenced.  During  the  past  2  years  the  extent  of 
sheep  scab  has  been  greatly  reduced.  Hog  cholera  does  not  appear  to  become 
established  in  the  territory,  but  con.stant  care  is  required  to  prevent  the  introduction 
of  this  disease,  as  well  as  swine  plague.  Turkey  buzzards  are  said  to  have  been 
instrumental  in  some  cases  in  spreading  swine  plague  from  one  locality  to  another. 
During  the  past  season  no  cases  of  tuberculosis  were  noted  in  the  territory,  and  only 
2  horses  were  condennied  on  account  of  glanders. 

Report  of  the  State  veterinarian  of  Washington  for  1901  and  1902, 
S.  B.  Nelson  {Seattle:  Metropolitan  Press,  Inc.,  1902,  pp.  16). — ^It  is  stated  that 
during  the  years  covered  by  this  report  the  services  of  the  State  veterinarian  have 
been  in  greater  demand  than  ever  before.  The  veterinarian's  attention  was  chiefly 
called  to  glanders,  mange,  tuberculosis,  blackleg,  actinomycosis,  contagious  keratitis, 
contagious  abortion,  and  hog  cholera.  Fewer  horses  were  found  to  be  infected 
with  glanders  than  during  the  previous  year.  Mange  in  horses  is  said  to  have 
assumed  such  serious  proportions  that  legislation  on  the  subject  is  recommended. 
A  number  of  tuberculin  tests  were  made  and  exjoeriments  were  conducted  for  the 
purpose  of  devising  a  satisfactory  treatment  for  contagious  keratitis.  In  the  treat- 
ment of  this  disease  the  author  recommends  an  eyewash  containing  1  gr.  zinc  sul- 
phate and  3  gr.  morphin  sulphate;  a  few  di'ops  of  this  solution  should  be  dropped 
into  the  eye  night  and  morning.  A  copy  of  the  law  creating  the  office  of  State  vet- 
erinarian in  "\Va.shington  is  also  given. 

Thirteenth  annual  report  of  the  veterinary  service  in  Hungary,  F.  IIutyra 
{Jahresher.  ]'ct.  Uiujarn,  13  {1901),  pp.  148,  map  1). — As  in  j^revious  reports  the  author 
presents  a  general  account  of  the  status  of  government  veterinary  service  in  Hungary, 
together  with  notes  on  the  prevalence  of  the  more  imi)ortant  animal  diseases.  The 
following  diseases  receive  especial  discussion:  Anthrax,  raljies,  glanders,  foot-and- 
mouth  disease,  i^leuro-pneumonia,  sheep  pox,  scabies,  swine  erysijjelas,  swine  plague, 
hog  cholera,  l>uffalo  plague,  tuVjerculosis,  lungworm  disease,  actinomycosis,  etc. 

Annual  report  of  the  civil  veterinary  department,  Bengal,  and  of  the  Ben- 
gal Veterinary  College,  1901-2  {Calcutta:  Bengal  Secretariat  Press,  1902,  pp, 
24). — Notes  are  given  on  veterinarian  dispensaries  in  various  parts  of  Bengal,  also  on 
glanders,  rinderpest,  inspection  of  stock  cars,  and  on  the  breeding  of  cattle,  horses, 
ponies,  and  mules,  A  brief  report  is  given,  of  the  work  of  ttie  Bengal  Veterinary 
College. 
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Report  of  the  chief  inspector  of  stock  and  brands,  C.  J.  Valentine  (Min. 
Agr.  South  Ait.-^fraUa  Rpi.  190^',  pp.  22-25). — Brief  notes  are  given  on  the  prevalence 
of  some  of  the  more  important  diseases  affecting  sheep,  cattle,  horses,  and  hogs. 
These  diseases  include  foot  rot,  pleuro-pneumonia,  tuberculosis,  actinomycosis,  etc. 

The  toxic  substances  in  normal  sera,  Carre  and  Valee  ( Compt.  Rend.  Soc. 
Biol.  Paris,  34  {1902),  Xo.  6,  pp.  17 G,  177). — Experiments  were  conducted  by  the 
authors  for  the  purpose  of  determining  the  toxic  principles  contained  in  the  sera  of 
cattle,  sheep,  goats,  dogs,  horses,  and  donkeys.  The  results  obtained  in  these  experi- 
ments lead  the  authors  to  conclude  that  the  bactericide,  globuli(dde,  and  toxic  sub- 
stances of  sera  are  identical,  or,  in  other  words,  that  the  same  toxic  substance  exercises 
the  action  of  destroying  bacteria  and  the  red  blood  corpuscles,  and  producing  toxic 
effects. 

The  antiseptic  value  of  Crede's  colloidal  silver  preparation  and  its  action 
in  infection,  E.  Cohn  {Centhl.  Bait.  u.  Par.,  1.  Aht.,  32  (1902),  Xos.  10,  Ori(/.,pp. 
732-752;  11,  pp.  804-809). — A  critical  review  of  the  literature  of  this  subject  is  given 
by  the  author.  A  large  number  of  experiments  were  conducted  for  the  purpose  of 
determining  its  antiseptic  value,  in  small  laboratory  animals,  such  as  rabbits  and 
guinea  pigs.  The  silver  preparation  was  administered  either  before  or  after  infection 
with  Staphylococci,  Streptococci,  anthrax  Imcilli,  and  cholera  vibrios.  During  these 
experiments  it  was  found  that  the  soluble  silver  preparation,  even  in  very  large  doses, 
had  no  effect  either  of  a  local  or  general  nature  upon  the  infectious  processes.  The 
pathogenic  organisms  were  not  destroyed  or  even  checked  in  their  growth  by  the 
silver  preparation.  In  preliminary  experiments  it  was  found  that  the  colloidal"  silver 
had  no  toxic  effect  upon  healthy  animals.  It  was  also  found  that  within  45  minutes 
after  the  colloidal  silver  was  introduced  into  the  blood  it  could  no  longer  be  demon- 
strated. It  aj^pears  to  be  precipitated  immediately  after  its  introduction  into  the 
body,  and  the  precipitate  thus  formed  has  no  antibacterial  action. 

The  bactericide  povrer  of  fluorid  of  silver  as  compared  with  silver  nitrate, 
carbolic  acid,  and  corrosive  sublimate,  II.  Kekez  {Centhl.  Bakt.  u.  Par.,  I.  Aht., 
32  {1902),  No.  8-9,  pp.  644-648). — A  series  of  experiments  were  undertaken  for  the 
purpose  of  comparing  fluorid  of  silver  as  prepared  by  Professor  Paterno,  under  the 
name  Tachiol.  Bacteria  upon  which  these  different  antiseptics  were  allowed  to  act 
were  tubercle  bacillus,  anthrax  bacillus,  typhoid  bacillus,  and  anthrax  spores.  It 
was  found  that  fluorid  of  silver  possessed  about  the  same  bactericide  power  as  silver 
nitrate.  When  used  in  a  1  per  cent  solution  its  antiseptic  power  was  equal  to  a  5  per 
cent  solution  of  carbolic  acid.  All  of  these  substances,  however,  were  found  to  pos- 
sess a  lower  bactericide  power  than  corrosive  sublimate. 

The  decomposition  of  iodid  of  potash  in  the  organism  by  means  of  nitrites, 
A.  Stekanow  {Arch.  Exper.  Path.  u.  Pharmakol. ,  47  {1902),  No.  5-6,  pp.  4II-4I6). — 
The  author  made  extensive  analyses  of  different  organs  of  rabbits  and  dogs  and 
demonstrated  the  absence  of  nitrites  in  the  gray  brain  substance,  liver,  stomach, 
spleen,  broMu  substance  of  the  kidneys,  muscles,  and  blood.  Nitrites  were  found  in 
the  white  brain  substance,  lung  tissue,  bronchial  glands,  small  intestines,  medullary 
substance  of  the  kidneys  and  lymphatic  glands.  The  author  believes  from  his  obser- 
vations that  iodid  of  potash  is  for  the  most  part  decomposed  in  the  presence  and  by 
the  agency  of  nitrites. 

The  action  of  lecithin  on  the  leucocytes,  H.  Stassano  and  F.  Billon  {Compt. 
Bend.  Soc.  Biol.  Pari.%  54  {1902),  No.  G,  pp.  167-170).— K  large  number  of  intra- 
venous inoculations  of  emulsion  of  lecithin  in  rabbits  produced  as  a  constant  result 
an  increase  in  the  number  of  leucocytes  after  each  injection.  When  the  lecithin 
was  administered  by  intraperitoneal  injection  similar  results  were  obtained,  the 
leucocytes  increasing  in  number  to  a  considerable  extent,  especially  around  the 
point  of  inoculation.  In  the  exudation  produced  by  the  lecithin  the  polynuclear 
leucocytes  were  surrounded  and  destroyed  by  the  mononuclear  cells. 
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The  permeability  of  tlie  placenta  for  micro-organisms,  and  its  phagocytic 
power,  X.  K.  Neelow  {CjrnthL  Bait.  u.  Par.,  1.  Aht.,  .31  {190:?),  No.  U,  Orig.,  pp. 
691-693). —  The  experiments  reported  in  this  article  were  made  on  pregnant  raljbits 
and  the  objects  of  the  experiments  were  to  determine  whether  nonpathogenic  micro- 
organisms were  able  to  pass  from  the  mother  to  the  fetus  through  the  placenta,  and 
whether  the  placenta  exercised  any  phagocytic  action.  As  a  result  of  these  experi- 
ments it  was  found  that  nonpathogenic  bacilli  did  not  pass  through  the  healthy 
placenta.     The  phagocytic  power  of  the  placenta  was  found  to  be  very  slight. 

Investigations  on  a  new  pathogenic  species  of  yeast,  E.  Cohn  ( Centhl.  Bali. 
u.  Par.,  1.  Aht.,  31  {1902),  No.  15,  Orkj.,  pp.  755-7-^5)  .—Cultures  were  received 
from  Klein  of  a  species  of  yeast  discovered  by  him  to  l)e  pathogenic.  The  original 
material  was  found  in  milk.  The  morphological  characters  of  the  organism  and  its 
behavior  in  artificial  cultures  are  described.  The  author  conducted  a  number  of 
inoculation  experiments  with  this  organism,  on  small  and  large  experimental 
animals.  White  and  gray  mice  were  invariably  killed  by  such  inoculations,  within 
from  4  to  11  days.  Young  white  rats,  however,  proved  to  be  immune.  Symptoms 
of  disease,  but  without  fatal  results,  were  produced  in  rabbits,  while  in  guinea  pigs 
more  violent  inflammatory  lesions  were  produced  as  the  result  of  inoculations.  A 
pig  3  months  old  inoculated  in  the  auricular  vein  exhibited  a  purulent  conjuncti- 
vitis after  8  days,  together  with  considerable  disturbance  of  the  general  health. 
The  animal  finally  recovered  entirely  from  the  symptoms.  Similar  inoculation 
experiments  with  a  dog  resulted  also  in  the  development  of  purulent  conjunctivitis, 
from  the  discharges  of  which  the  organism  was  recovered.  The  dog  died  after  3 
days.  Experiments  with  pigeons  showed  that  these  birds  were  not  susceptible.  A 
number  of  feeding  experiments  were  conducted  with  mice,  and  infection  took  jslace 
in  all  cases.  These  experiments,  however,  had  to  be  abandoned,  and  the  ultimate 
result  of  infection  could  not  be  observed. 

A  bacterium  resembling  that  of  bubonic  plague,  E.  Klein  {Centbl.  Bakt.  v. 
Par.  1.  Aht.,  ■!.'  il90J),  No.  10,  pp.  673-675,  figs..  3). — Bacterium  bristohn.se  was  iso- 
lated from  rats  found  dead  on  a  vessel  from  Asia  Minor.  Notes  are  given  on  the 
appearance  and  staining  jiroperties  of  this  organism.  Small  intraperitoneal  doses  of 
the  organism  were  found  to  have  a  fatal  effect  upon  guinea  pigs  Avithin  24  hours. 
Subcutaneous  injections  of  cultures  were  fatal  to  the  majority  of  experimental  animals. 

A  bacillus  liable  to  be  mistaken  morphologically  for  the  bacillus  of  teta- 
nus, F.  F.  BcsHNELL  {Amer.  Vet.  Rev.,  26  {1902),  No.  5,  pp.  405-410). — A  bacillus  was 
obtained  from  pus  in  a  case  of  poll-evil,  and  cultures  were  made  of  the  organism 
upon  agar,  gelatin,  and  other  nutrient  media.  The  bacillus  is  described  in  detail. 
It  decolorizes  when  treated  l>y  Gram's  method,  and  the  spores  resist  a  temperature 
of  80°  C.  for  45  minutes.  The  organism  differs  from  the  tetanus  liacillus  in  that  it  is 
a  facultative  aerobe,  is  motile  in  young  cultures,  does  not  liquefy  gelatin,  does  not 
take  the  Gram  stain,  is  not  pathogenic  for  guinea  pigs. 

Absorption  of  tetanus  toxin,  A.  Marie  and  V.  Morax  {Ann.  In.st.  Pasteur,  16 
{1902),  No.  11, pp.  818-831) . — The  authors'  experiments  were  made  on  mice,  rabbits, 
and  other  laboratory  animals.  It  was  found  that  the  absorption  of  the  tetanus  toxin 
by  the  peripheral  nerves  was  the  result  of  a  specific  affinity  of  this  substance  for  the 
axis  cylinder.  This  affinity  is  not  manifested  in  experiments  made  in  vitro,  but  is 
sufficiently  apparent  in  living  animals.  The  fixation  of  the  tetanus  toxin  by  the 
nerves  takes  place  very  rapidly.  It  is  proposed  in  future  experiments  to  study  the 
rcMe  of  different  parts  of  the  nervous  s}'stem  in  absorbing  tetanus  toxin. 

Observations  on  Bacillus  coli  communis  from  certain  species  of  donaesti- 
cated  animals,  Y.  A.  Moore  and  F.  R.  Weight  {Anier.  Vet.  Per.,  26  {1902),  No.  6, 
pp.  524-533). — Notes  are  given  on  the  appearance,  biology,  and  pathogenic  power  of 
cultures  of  this  bacillus  obtained  from  horses,  cattle,  sheep,  pigs,  dogs,  and  chickens. 
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The  variation  in  the  pathogenic  power  of  cultures  from  different  species  of  animals 
was  very  marked. 

The  present  aspect  of  the  tuberculosis  problem  in  the  United  States,  S.  A. 
Knopf  {Jour.  Amer.  ^fe(l  Assoc,  39  {1902), Xos.  21,  pp.  1309-1314;  22,  pp.  1367-1373, 
Jigs.  16). — Circular  letters  of  inquiry  were  sent  to  various  parts  of  the  different  States 
and  Territories  of  this  country  for  the  purpose  of  learning  the  extent  and  nature  of 
laws  for  the  control  of  tuberculosis.  The  answers  received  to  these  inquiries  are 
summarized  by  the  author.  From  a  study  of  this  summary  it  is  apparent  that  a 
great  lack  of  interest  i:)revails  in  many  States  and  cities  Avith  regard  to  the  danger  of 
transmission  of  tuberculosis  from  animals  to  man  or  from  one  individual  to  another. 

Recent  investigations  concerning  the  relation  of  human  and  bovine  tuber- 
culosis, D.  v..  Salmon  {.Tour.  Aiuer.  Med.  Assoc,  39  {1902),  No.  25,  pp.  1571-1574)- — 
Notes  are  given  on  recent  experiments  and  observations  which  indicate  the  inocula- 
tion of  monkeys  with  bovine  tubercle  bacilli,  and  the  transmission  of  tuberculosis 
from  man  to  cattle  and  from  cattle  to  man.  Statistics  are  given  concerning  tul)ercu- 
losis  among  children  who  drink  cows'  milk,  and  brief  notes  are  presented  on  Euro- 
pean and  American  customs  with  regard  to  sterilization  of  milk. 

The  intertransmissibility  of  human  and  bovine  tuberculosis,  R.  R.  Din- 
wiDDiE  {Jour.  Amer.  Med.  Assoc,  39  {1902),  No.  2.i,  pp.  157-}- Jo77).— The  author 
discusses  the  anatomical  lesions  in  cases  of  bovine  tuberculosis  and  devotes  special 
attention  to  an  account  of  experiments  which  have  been  made  to  determine  the 
conq)arative  virulence  of  bovine  tubercle  bacilli  for  different  species  of  animals. 
During  the  author's  tirst  experiments  he  was  inclined  to  the  belief  that  the  bovine 
tubercle  bacilli  exercised  a  sort  of  selection  among  different  animals,  but  later  experi- 
ments indicate  that  this  organism  possesses  an  indiscriminate  excess  of  virulence 
over  the  human  tul)erc]e  Imcillus. 

Sanitary  measures  for  the  prevention  of  tuberculosis  in  Nevr  York  City  and 
their  results,  H.  ]M.  Biggs  {Jour.  Amer.  Med.  Assoc,  39  {1902),  No.  26,  pp.  1635- 
1640). — The  origin  of  tuberculosis  in  human  patients  and  the  means  of  transmission 
of  this  disease  from  man  to  man  and  from  tuberculous  animal  products  to  man  are 
discussed.  Attention  is  called  to  the  slow  development  of  tuberculosis  and  the  con- 
sequent ditiiculties  in  determining  the  source  of  infection.  The  author  urges  the 
desirability  of  exercising  special  precautions  in  preventing  the  transmission  of  this 
disease  by  whatever  agency. 

Transmission  of  bovine  tuberculosis  to  man  by  accidental  inoculation,  and 
the  experimental  reinoculation  of  calves,  Sproxck  and  HoEFNACiEL  {^iiin.  Med. 
TV/.,  51  {1902),  No.  11,  })p.  589-599). — A  detailed  account  is  given  of  a  case  in  which 
the  authors  believe  that  bovine  tuberculosis  was  transmitted  to  man  through  a  skin 
wound.  The  Avound  was  on  the  finger  and  the  apparent  results  of  infection  were 
seen  in  swelling  of  the  arm  and  inflammation  of  some  of  the  lymphatic  glands. 
Material  taken  from  the  finger,  which  was  amputated  in  treating  the  case,  was  used 
in  inoculating  guinea  pigs,  in  which  tuberculosis  developed  after  the  usual  incuba- 
tion period.  The  organism  was  then  passed  a  second  time  through  a  guinea  pig  and 
virus  obtained  from  the  second  guinea  pig  was  used  in  inoculating  a  heifer,  which 
rapidly  developed  signs  of  tuberculous  infection. 

Tubercular  peritonitis  in  early  life,  T.  M.  Rotch  {.Jour.  Amer.  Med.  A^soc,.40 
{1903),  No.  2,  pp.  69-73). — Notes  are  given  on  the  clinical  symptoms,  diagnosis,  and 
pathological  anatomy  of  tubercular  peritonitis  in  children,  with  regard  to  its  rela- 
tionship to  bovine  tuberculosis.  The  mesenteric  lymph  glands  may  often  be  affected 
as  well  as  the  alimentary  tract,  lungs,  and  other  organs.  The  region  of  the  infection 
in  such  cases  is  frequently  doubtful. 

Ohio  combating  tuberculosis,  J.  C.  Burneson  {Ayner.  Vet.  Rer.,  26  {1902),  No. 
4,  pp.  328-333) . — Notes  are  given  on  the  methods  adopted  in  inspecting  cattle  in 
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Ohio  and  in  the  appUcation  of  the  tuberculin  test.  Attention  is  called  to  the  desir- 
ability of  reasonable,  effective,  and  uniform  legislation  for  controlling  this  disease. 

Tuberculosis  in  the  suprarenal  glands  in  cattle,  A.  ^I.  Bergman  {ArcJt. 
TT7.S.S.  *(.  Frakt.  Thierh.,  28  {1902),  Kd.  5,  pp.  496-.504)  .—In  the  author's  opinion 
tuberculosis  affects  the  suprarenal  glands  with  considerable  frequency.  In  all  21 
cases  were  investigated,  among  which  1  gland  was  affected  in  9  cases  and  both 
glands  in  the  other  12.  The  suprarenal  glands  are  also  affected  with  tuberculosis 
in  the  case  of  hogs.  The  disease  in  this  situation  is  of  a  chronic  nature  with  pro- 
nounced tendency  to  the  formation  of  calcareous  deposits  in  the  pathological  foci. 

Statistics  on  tuberculosis  in  bogs,  N.  Zelenin  {ArcJi.  Vet.  Nauk,  St.  Petersburg, 
32  {1902),  No.  8,  pp.  G9.3-727). — Detailed  statistical  notes  are  given  on  the  extent  of 
tuberculosis  in  the  various  parts  of  Russia.  Among  178,520  hogs  examined  during 
the  years  1895-1899,  tuberculosis  was  found  in  5,679,  or  3.2  per  cent.  As  a  result  of 
further  extensive  compilation  of  statistics  it  was  found  that  from  7.6  to  12.9  per  cent 
of  hogs  were  condemned  on  account  of  infection  with  tuberculosis. 

Tuberculosis  of  the  udder  in  a  mare,  C.  Parascandolo  and  V.  de  Meis  {Arch. 
T17.S.S.  u.  Prakt.  Thierh.,  29  {1903),  Xo.  1-2,  pp.  198-208).— The  literature  of  mam- 
mary tuberculosis  is  briefly  reviewed  and  detailed  notes  are  given  on  a  case  of 
mammary  tuberculosis  in  a  mare.  The  case  is  considered  to  be  rather  important  on 
account  of  the  relative  infrequency  of  the  disease  in  horses. 

Tuberculin,  H.  F.  Palmer  {Jour.  Comp.  Med.  and  Vet.  Arch.,  23  {1902),  No.  7, 
pj).  410-416). — Notes  are  given  on  the  nature  of  tuberculin,  its  reliability  as  a  test 
for  tuberculosis,  and  the  method  of  making  the  test  with  it.  A  brief  account  is  also 
presented  of  the  nature,  use,  and  effectiveness  of  mallein. 

Actinomycosis  of  cat.le,  I.  I.  Shukevich  {Uchen.  Zapiski  Kazan.  Vet.  Inst.,  19 
{1902),  Xos.  3,  pp.  193-230;  4,  pp.  231-335).— In  this  article  the  author  presents  an 
exhaustive  discussion  of  the  sj'mptoms  of  actinomycosis,  the  morphology  of  the 
actinomycotic  tumors,  the  differential  diagnosis  between  actinomycosis  and  pseudo- 
actinomycosis  due  to  Streptothrix  and  also  bacterial  pseudo-actinomycosis.  The 
biology  of  various  forms  of  actinomyces  is  discussed  in  detail,  with  numerous  ref- 
erences to  the  literature  of  the  subject.  Actinomyces  is  divided  into  3  groups 
according  to  differences  in  morphology  and  biology.  The  jsathological  histology  and 
pathogenesis  of  different  forms  of  actinomycoses  are  also  discussed  in  great  detail. 

Actinomycosis  from  a  bacteriological  standpoint,  W.  Silberschmidt  ( Compt. 
Pend.  10.  Cong.  Internut.  Ilyg.  et  Daiiogr.,  I'aris,  1900,  pp.  90,  91). — The  author's 
conclusions  from  his  study  of  this  disease  are  as  follows:  Actinomycosis  is  not  a 
simple  disease  of  uniform  etiology  in  all  cases.  The  organisms  isolated  by  Wolff, 
Israel,  and  Bostrann  are  not  always  found  in  cases  of  the  disease.  The  organisms 
of  actinomycosis  belong  to  the  Streptothrix  group  and  show  many  points  of  i-esem- 
blance  to  the  tubercle  bacillus. 

Experimental  researches  on  the  variability  of  Bacillus  anthracis,  H.  Mar- 
TEL  {Pecherches  expernnentales  sur  la  variabilile  da  Parll/us  anthraci.^.  Paris:  C.  Natid, 
1902,  pp.  85,  pi.  1). — An  extensive  series  of  experiments  was  conducted  for  the  pur- 
pose of  determining  the  influence  of  different  conditions  of  environment  upon  the 
morphology  and  biology  of  the  anthrax  bacillus.  As  a  result  of  these  experiments  it 
was  found  that  anthrax  bacillus  exhibits  a  number  of  variations,  either  spontaneously 
or  under  the  influence  of  artificial  manipulation.  The  filamentous  form  of  the  organ- 
ism, which  is  the  normal  form  of  the  bacillus,  when  cultivated  in  a  liquid  nutrient 
medium  may  be  changed  into  straight  short  rods  when  inoculated  into  dogs.  Several 
passages  through  this  animal  results  in  a  short  bacillus  capable  of  rei^roducing  by 
fission  and  sporulation.  This  morphological  variation  of  the  organism  is  difficult  to 
maintain.  It  is  only  necessary  to  pass  the  organism  through  very  sensitive  animals, 
such  as  young  cats  and  guinea  pigs,  or  to  cultivate  it  on  potatoes  or  agar-agar  in  order 
to  obtain  the  original  form.     The  functional  variations  of  the  anthrax  bacillus  are 
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perhaps  equally  great.  It  is  difficult  to  acclimate  the  organism  to  carnivora,  espe- 
cially to  adult  dogs.  Anthrax  bacillus  from  sheep  is  of  medium  virulence  and  is  not 
pathogenic  for  adult  dogs,  even  when  ino'^'ulated  in  large  doses.  Some  cultures  of 
the  bacillus  from  cattle  are  much  more  virulent  than  others.  Succe.ssive  passages  of 
anthrax  bacillus  of  weak  virulence  through  rats,  beginning  with  very  young  rats  and 
ending  with  adult  specimens,  has  the  effect  of  greatly  increasing  the  virulence.  The 
vitality  and  virulence  of  antlirax  Ijacillus  are  modified  by  antiseptics.  These  modi- 
fications vary  according  to  the  origin  of  the  l>acil]us  and  the  nature  of  the  antiseptics. 
Cultures  which  have  been  maintained  in  a  laboratory  for  a  long  time  appear  to  be 
more  susceptible  than  fresh  cultures. 

The  influence  of  the  tanning  process  upon  anthrax  spores,  11.  Kessler 
{Inaug.  Diss.,  Inir.  Wurzburg,  1902,  pp.  31). — A  study  was  made  of  the  effect  of  the 
various  chemicals  and  processes  used  in  tanning  leather  upon  anthrax  spores  which 
hai>pen  to  be  present  upon  the  skin.  As  a  result  of  these  investigations  it  was  found 
that  chemicals  and  processes  in  common  use  can  not  be  said  to  destroy  all  of  the 
anthrax  spores  upon  the  skins.  While  a  portion  of  the  spores  are  induced  to  germi- 
nate during  the  softening  process  to  which  the  skins  are  subjected,  other  spores  are 
formed  during  the  same  process,  so  that  future  treatment  must  be  calculated  to 
destroy  spores  if  the  skins  are  to  be  rendered  perfectly  sterile.  Solutions  of  caustic 
lime  were  found  insufficient  to  destroy  anthrax  spores  during  the  period  of  time 
occupied  ])y  the  tanning  process.  In  some  experiments  it  was  found  that  the  spores 
withstood  these  solutions  for  periods  of  12  to  17  days.  The  spores  are  easily 
destroyed  by  a  1  per  cent  solution  of  formalin  if  allowed  to  operate  for  a  period  of 
48  hours. 

An  experiment  in  preventive  vaccination  for  anthrax  in  the  government 
of  Yaroslav  in  May  and  June,  1902,  A.  V.  Dedyulin  {Arcli.  Yd.  Nauk.,  St. 
Pciersliiirg,  S2  {1902),  Xu.  10,  pp.  S6:.'-SS1). — In  these  experiments  2  vaccines  were 
used  and  the  animals  upon  which  the  experiments  were  made  were  horses  and  cattle. 
No  death  occurred  among  125  horses  and  579  cattle  which  were  treated  with  a  double 
vaccine. 

The  value  of  cooperation  in  the  sanitary  control  of  our  periodic  epizootics 
of  anthrax,  W.  H.  Dalrvmple  [Jour.  Comp.  Med.  and  Vet.  Arch.,  23  [1902),  No.  8, 
pp.  4S4-49S). — Historical  notes  are  given  on  the  outbreaks  of  anthrax  in  former  times 
and  attention  is  called  to  the  agency  of  birds,  carnivorous  animals,  and  insects  in 
spreading  contagion.  Notes  are  also  given  on  other  means  of  spreading  the  disease, 
especially  by  carcasses  of  animals  dead  of  anthrax,  and  by  wool.  The  quarantine 
and  sanitary  measures  which  are  indicated  in  an  outl)reak  of  anthrax  are  briefly 
discussed.  The  method  of  preventing  anthrax  by  vaccination  is  discussed  at  some 
length. 

Preventive  vaccination  for  anthrax  in  the  Novoladozh  region  in  1901, 
I.  0.  GoRDZYALKOvsKi(.4rc7i.  Vet.Nauh^St.  Petersburg,32  {1902),  No.  8,  jyp.  653-663).— 
A  series  of  experiments  was  instituted  for  the  purpose  of  determining  the  effective- 
ness of  vaccination  in  preventing  anthrax.  As  a  result  of  the  author's  experiments  it 
is  concluded  that  wdien  proper  care  is  exercised  in  vaccinating  animals,  perfectly  sat- 
isfactory results  may  be  detained  from  the  vaccination  of  horses  and  cattle  in  north- 
ern regions.  The  second  vaccination,  administered  in  doses  of  0.25  cc,  renders  the 
animals  perfectly  immune.  Unsatisfactory  results  of  vaccination  experiments  made 
in  1889  are  explained  as  due  to  the  use  of  too  virulent  cultures  or  improperly  grad- 
uated doses. 

Experimental  researches  on  blackleg,  E.  Leclainche  and  H.Valee  {A)in.  List. 
Pasteur,  16  {1902),  No.  12,  pp.  931-939). — In  this  article  the  authors  report  the  results 
obtained  froni  a  continuation  of  their  studies  on  blackleg.  A  number  of  different 
methods  of  vaccination  were  tried  on  cows  and  guinea  pigs.  Vaccination  by  a  single 
inoculation  of  pure  vaccine  more  or  less  attenuated  is  experimentally  possible  but  is 
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attended  with  serious  accidents  in  practice.  Double  vaccination  with  pure  vaccines, 
even  when  very  attenuated,  is  not  always  safe.  Inoculations  with  a  mixture  of 
immunizing  serum  and  virus  is  attended  with  accidents  and  the  inmiunization  is 
uncertain.  The  method  which  is  preferred  by  the  authors  consists  in  successive 
inoculations  with  an  immunizing  serum  and  a  j>ure  attenuatcil  virus. 

Vaccination  for  blackleg  by  means  of  the  thread  vaccine,  H.  George  {Bid. 
Agi:  Algerie  et  Tun  isie,  8  ( 190-2),  No.  ^2,2yp.  548-550 ) . — -A  brief  account  is  given  of  the  u.se 
of  the  clouble  vaccine  method  in  the  prevention  of  blackleg.  As  compared  with  this 
method,  that  in  which  vaccine  is  used  on  a  thread  is  considered  as  possessing  many 
advantages  in  simplicity,  safety,  and  efficiency. 

The  preparation  of  blackleg  vaccine,  C.  F.  Dawson  [Amer.  Ynt.  Iter.,  £6  {1903), 
No.  8,  pp.  76^-767). — Notes  are  given  on  the  technique  employed  in  the  preparation 
of  the  virus  and  vaccine  for  prevention  of  the  development  of  blackleg. 

Bovine  pasteurellon  in  the  Malay  Peninsula,  Carrongean  {Vet.  Jour.,  55 
{i;i02),  Xi).  S,-iO,  })j>.  321-337). — Tlie  author  makes  a  report  on  an  investigation  of  a 
supposed  outbreak  of  rinderpest  in  the  Malay  Peninsula.  It  was  found  that  the  dis- 
ease was  not  rinderpest  but  hemorrhagic  septicemia,  or  bovine  pasteurellon.  It 
appears  in  the  Malay  Peninsula  in  a  subacute,  acute,  or  chronic  form.  All  forms  are 
due  to  the  same  organism,  an  ovoid  pasteurella.  The  organism  varies  greatly  in 
virulence.  Preliminary  experiments  give  promise  of  good  results  with  a  method  of 
preventive  inoculation. 

"Peste,"  C.  NocKOLDs  {Anwr.  Yet.  Rer.,  26  {190-2),  Xo.  5,  j>p.  411-415). —"Veste" 
is  said  to  l>e  a  native  term  for  rinderpest.  This  disease  is  reported  as  having  almost 
exterminated  the  domesticated  animals  in  various  parts  of  the  Philippines.  Notes 
are  given  on  l)acteri()logical  studies  of  material  obtained  from  investigating  the 
disease. 

Texas  fever  and  its  relation  to  the  live-stock  interests  of  Tennessee,  W. 
C.  Rayen  (.Jour.  Comp.  Med.  and  Vet.  Arch.,  -23  {1902),  Xo.  10,  pp.  625-630). — The 
irregular  distribution  of  the  cattle  tick  in  Tennessee  and  the  fact  that  this  State  lies 
on  the  boundary  between  the  tick-free  and  infested  j^ortions  of  the  country  causes 
considerable  complication  in  proper  enforcement  of  sanitary  measures  with  regard 
to  Texas  fever.  It  is  stated  that  some  portions  of  Tennessee  lying  south  of  the 
quarantine  line  are  entirely  free  from  ticks  and  that  cattle  may  therefore  be  safely 
shipped  from  such  localities  to  Northern  States.  The  desirability  of  rational  legis- 
lation based  on  careful  examination  of  the  territory  concerned  is  advocated. 

Some  notes  on  redwater,  .1.  Hewson  {Vet.  Jour.,  55  {1902),  Xo.  328,  pp.  207- 
209). — Brief  notes  are  given  on  the  appearance  of  this  disease  in  certain  localities. 
In  1  herd  of  13,  10  were  affected  during  the  course  of  3  weeks. 

Rhodesian  redwater,  F.  Hutchinson  and  P.  D.  Simmons  {Ayr.  Jour,  and  Min. 
Rec  [Xatall,  5  {1902),  Xo.  20,  pp.  663-670). — The  authors  present  a  summary  account 
of  observations  made  on  trips  of  inspection  through  the  country  infested  with  this 
disease.  Notes  are  given  on  the  po-st-mortem  appearance  and  clinical  symptoms  of 
the  disease  and  on  the  practical  methods  which  have  thus  far  been  found  effective  in 
controlling  redwater. 

The  Rhodesia  form  of  redwater,  H.  Watkins-Pitchford  {Agr.  Jour,  and  Min. 
liec.  [Xatal^,  5  {1902),  Xu.  19,  pp.  597-600). — Brief  notes  are  given  on  the  peculiarly 
virulent  form  of  redwater  in  Rhodesia  and  on  the  experiments  which  have  already 
been  conducted  for  devising  means  of  controlling  the  disease. 

Oil-water  pumps  for  spraying  cattle  to  destroy  ticks,  C.  P.  Lounsbury  {Agr. 
Jour.  Cape  Good  Hope,  21  {190-2),  Xo,  5 , pp.  427-434,  pis.  2) . — The  description  is  given  of 
a  number  of  different  makes  of  pumps  designed  for  producing  a  mechanical  mixture 
of  kerosene  and  water.  Some  difficulty  is  experienced  with  the  use  of  all  these 
pumps  in  obtaining  a  mixture  of  uniform  strength.  The  question  of  the  comparative 
value  of  dipping  and  spraying  is  liriefiy  discusse<l.     While  in  Australia  dipi)ing  has 
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proved  more  effective  and  convenient  than  j^praying,  the  anthor  heheve?  that  the 
spraying  method  may  be  retained  in  South  Africa  until  di])ping  methods  have  l)een 
made  more  effective. 

Articles  and  documents  relating  to  tlie  treatment  of  foot-and-mouth  dis- 
ease by  intravenous  injections  of  corrosive  sublimate,  according  to  the 
method  of  G.  Baccelli  (CiiradeU'  <{fta  epizooticn  coti  le  Inkzloui  riidoroni^i'  di  mildi- 
inato  an'roaivn.  Rome:  G.  Bertero  ct  Co.,  1902,  pp.  290). — In  this  vokune  a  number 
of  controversial  articles  relating  to  Baccelli's  method  of  treating  foot-and-mouth  dis- 
ease are  brought  together.  The  nature  of  the  treatment  and  the  present  status  of 
the  controversy  are  outlined  in  an  introduction  by  G.  Loriga.  The  inaugural  dis- 
course of  Ct.  Baccelli,  in  which  the  method  was  first  advocated,  is  also  reproduced. 
The  larger  portion  of  the  volume  is  occupied  with  reports  from  various  j>;irts  of  Italy, 
in  which  the  method  is  stated  to  have  given  excellent  results. 

Prevention  of  foot-and-mouth  disease,  Loeffler  {('umjit.  Rind.  10.  Cong. 
Interned.  Ilyg.  et  Demogr.,  Fari><,  1000,  pp.  194-197). — On  account  of  the  infectious 
nature  of  this  disease  toward  man  strict  measures  should  be  taken  for  ]ireventing  the 
spread  of  tlie  disease  among  human  beings  from  outbreaks  among  cattle. 

External  ulcerative  ano-vulvitis  of  cattle.  A  preliminary  report,  J.  J.  Repp 
{Jour.  Cornp.  Med.  and  Vet.  Arch. ,23  (1902),  Xo.  9,  pp.  546-562). — The  author  observed 
a  number  of  cases  of  this  disease  and  gives  an  account  of  its  symptoms  and  treat- 
ment, together  with  a  discussion  of  previous  reports  on  this  sul)ject.  The  (hsease 
may  assume  a  mild  or  acute  form.  The  observations  thus  far  made  indicate  that  the 
disease  is  not  contagious.  Swelling,  reddening,  and  ulceration  of  the  vulva  and  anus 
are  observed,  and  in  acute  cases  these  ulcerations  may  assume  a  grave  character  and 
produce  extensive  sloughing  of  the  tissues.  The  period  of  incubation  is  apparently, 
about  1  week.  As  a  rule  the  acute  form  of  the  disease  does  not  ajjpear  in  males.  It 
was  apparently  confined  to  cattle.  The  disease  may  be  easily  differentiated  from 
other  similar  diseases,  such  as  eczema  and  vesicular  exanthema  of  cattle.  Detailed 
notes  are  given  on  those  cases  in  which  observations  were  made  to  determine  the 
final  history  in  each  cage.  The  economic  importance  of  the  disease  is  considerable 
on  account  of  the  fact  that  even  after  recovery  heifers  or  cows  are  unfit  for  breeding 
purjioses.     A  brief  bibliography  of  the  subject  is  appended  to  the  article. 

External  ulcerative  ano-vulvitis,  S.  T.  Miller  {Amer.  Vet.  Rer.,  26  {1902), 
Xo.  4,  pp.  326,  327). — Attention  is  called  to  previous  reports  concerning  the  existence 
of  this  disease.  The  symptoms  as  described  included  a  serous  exudate,  which  rapidly 
produced  a  brown  scab  under  which  fetid  pus  was  formed.  The  scabs  spread  rapidly, 
destroying  the  underlying  tissue.  The  treatment  used  was  a  wash  consisting  of  a 
strong  solution  of  corrosive  sublimate,  after  which  an  ointment  was  applied  contain- 
ing iodoform,  oil  of  eucalyptus,  carbolic  acid,  and  petrolatum.  This  treatment 
effected  a  rapid  and  permanent  cure. 

Hemorrhagic  septicemia,  ]\I.  H.  Reynolds  {Amer.  Vet.  Rev.,  26  {1902),  Xo.  9, 
pp.  S19-837,  figx.  0)  .—The  etiology  and  symptoms  of  this  disease  have  been  carefully 
investigated  and  it  is  believed  that  many  cases  of  cerebro-spinal  meningitis  in  the 
East  as  well  as  corn-stalk  disease  in  the  West  should  be  referred  to  heinorrhagic 
septicemia.  The  symptoms  are  described  in  detail.  As  a  rule  the  temperature  is 
normal  or  subnormal;  local  lesions  are  very  limited  in  extent  or  wanting;  the  blood 
appears  to  be  normal;  subcutaneous  hemorrhages  are  common  and  vary  greatly  in 
size;  they  may  appear  in  almost  any  part  of  the  subcutaneous  tissue,  or  may  even 
involve  the  viscera.  The  disease  appears  suddenly,  develops  rapidly,  and  terminates 
fatally.  During  the  2  years  in  which  the  disease  has  been  studied  in  3Iinnesota  52 
outbreaks  have  occurred,  resulting  in  the  death  of  551  cattle.  Detailed  notes  are 
given  on  some  of  these  outbreaks  and  descriptions  are  presented  of  the  i)athological 
anatomv.     The  source   of  infection  is  not  yet  well  understood.     Outbreaks  have 


920  EXPERIMENT    STATION    RECORD. 

occurred  under  circumstances  which  rendered  it  impossible  to  trace  the  history  of 
infection. 

Some  diseases  incidental  to  preg-nancy  and  parturition  in  the  cow,  A.  M. 
Crichton  {^'et.  Jour.,  55  [1902),  Xo.  3.35,  pp.  17-26). — Xotes  are  given  on  a  number  of 
diseases  associated  Avith  this  function,  including  j^arturient  eclampsia,  parturient 
paresis,  abortion,  septicemia,  metritis,  etc. 

A  deviation  from  the  orthodox  method  of  treating-  parturient  paresis  and 
its  etiolog-y,  W.  E.  A.  Wyman  {.Tuur.  Comp.  Med.  and  Vet.  Arch.,  23  {1902),  No.  7, 
pp.  405,  40G). — The  author  discusses  the  hypotheses -which  have  been  formulated  as 
explanation  of  the  etiology  of  this  disease  and  of  the  effectiveness  of  the  treatment 
by  means  of  infusions  of  iodid  of  potash.  The  author  rejects  the  hypothesis  of  an 
autointoxication  due  to  metabolic  products  in  the  udder  as  the  cause  of  the  disease, 
and  believes  that  the  true  cause  is  to  l^e  found  in  an  undue  accumulation  of  nutritive 
elements  in  the  ])ody  of  the  cow  soon  after  parturition. 

Parturient  paralysis  prior  to  parturition,  J.  J.  Eepp  {Amer.  Yet.  Rev.,  26  {1902), 
No.  6,  pp.  545-547). — Notes  are  given  on  the  symptoms  and  treatraent  of  a  case  of 
this  disease  which  was  treated  by  the  author.  Sulphate  of  strychnin  was  admin- 
istered, the  milk  was  withdrawn,  the  udder  disinfected,  and  Schmidt's  treatment 
applied.  The  treatment,  however,  in  this  case  was  without  avail  and  the  case 
terminated  fatally. 

Success  in  the  treatment  of  parturient  paresis,  W.  X.  Babcock  {Amer.  Yet. 
Rev.,  26  {1902),  No.  7,  pp.  635,  636).- — A  case  of  this  disease,  which  occurred  before 
parturition,  was  treated  by  the  author  with  success.  Ergotin  was  administered  every 
2  hours  and  Schmidt's  treatment  was  applied  twice.  The  author  states  that  as  a  rule 
he  has  from  8  to  10  cases  of  this  disease  per  year,  and  has  not  lost  a  single  case  in 
which  carbolic  acid  and  glycerin  have  been  added  to  the  usual  treatment. 

On  air  treatment  of  milk  fever,  K.  "W.  Aakerm.an  {Landfmannen,  13  {1902), 
No.  37,  pp  594-597). 

Abortion  in  cows,  W.  S.  Phillips  {Amer.  Yet.  Rev.,  26  {1902),  No.  5,  ]>p.  431, 
432). — An  account  is  given  of  an  outbreak  of  this  disease  among  a  Holstein  dairy 
herd,  together  with  brief  notes  on  the  symptoms  of  the  disease  in  dogs. 

Further  experiments  on  the  preventive  treatment  of  contagious  abortion 
{Midland  Agr.  and  Dairy  Inst.  \_Kingston']  Rpt.  1901,  pp.  77,  7S}. — Experiments 
are  being  carried  out  with  3  lines  of  treatment  for  contagious  abortion.  Ojie  consists 
in  the  internal  administration  of  carbolic  acid,  the  second  in  the  use  of  antiseptics 
externally,  and  the  third  in  a  combination  of  the  first  and  second  methods.  The 
sheds  and  other  material  which  might  carry  the  organism  of  abortion  were  carefully 
washed  with  liuie,  and  in  the  first  series  of  experiments  pure  carbolic  acid  was 
administered  in  doses  of  1  fluid  gm.  for  each  cow  twice  a  week.  ■.  In  the  second 
series  of  experiments  the  posterior  parts  of  the  cow  were  sprayed  twice  a  week  with 
a  solution  containing  1  part  izal  in  80  jiarts  of  water.  And  in  the  third,  these  two 
lines  of  treatment  were  combined.  The  experiments  have  not  as  yet  been  carried 
on  sufficiently  to  give  definite  results. 

Barrenness  of  bovines,  C.  Sciimitt  {Amer.  Yet.  Rer.,  26  {1902),  No.  7,  j)p.  624- 
628) . — Notes  are  given  on  the  various  conditions  which  have  been  observed  as  caus- 
ing sterility  in  cows.  These  include  stenosis  of  the  cervix,  catarrh,  and  unnatural 
formation  of  the  cervix. 

Note  on  cirrhosis  of  the  liver  in  horses  and  cattle,  and  its  production  in 
che  latter  experimentally,  J.  A.  Gilri^th  {Yeterinarian,  75  {1902),  No.  896,  pp. 
436-441)- — A  brief  account  is  presented  on  the  various  theories  which  have  prevailed 
regarding  the  cause  of  hepatic  cirrhosis.  It  was  shown  by  experiments  that  one 
form  of  cirrhosis  of  the  liver  may  be  produced  as  the  result  of  eating  Senecio  jacohxus. 
It  is  believed  that  what  is  known  as  Winton  disease  and  Pictou  disease  in  Nova  Scotia 
are  due  to  the  same  cause. 
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Poisoning-  of  cattle  by  common  sorghum  and  Kafir  corn,  A.  T.  Peters  and 
S.  AxERY  {Xchra.^la  Sta.  Bid.  77,  j>j>.  io').— Part  of  the  work  reported  in  this  bulletin 
has  already  been  referred  to  (E.  S.  R.,  14,  p.  298).  A  chemical  study  of  sorghum 
and  Kafir  corn  indicates  that  the  prussic  acid  is  not  present  as  such  but  is  set  free 
from  a  glucosid  by  an  enzym  in  the  plant,  or  artificially  by  sul)jection  to  boiling 
water.  Experiments  made  for  the  purpose  of  determining  the  effect  of  drying  upon 
the  presence  of  prussic  acid  gave  evidence  that  the  prussit'  ai-id  is  dissipated  during 
the  process  of  drying.  Antidotes  for  poisoning  by  prussic  acid  mentioned  by  the 
authors  include  glucose,  large  quantities  of  milk,  and  plenty  of  fresh  air.  Further 
studies  will  be  made  to  determine  more  definitely  the  conditions  under  which  prussic 
acid  is  formed  and  also  with  regard  to  the  effect  of  drying  and  the  aihninistration  of 
antidotes. 

Prussic  acid  in  sorghum,  H.  B.  Sl.\de  {Jour.  Amer.  Cheui.  S'or.,  ^.'>  {1903),  No. 
1,  pp.  55-59). — An  outline  of  the  chemical  investigations  on  the  poisonous  princi- 
ples of  sorghum  at  the  Nebraska  Station.  In  2  samples  of  sorghum  0.013  and  0.014 
per  cent  of  prussic  aci(»l  was  found.  The  author  notes  a  great  variation  in  the 
amount  of  prussic  acid  in  different  samples  of  sorghum  and  believes  that  the  acid 
is  produced  in  the  plant  b}^  the  action  of  a  glucosid. 

Phytolacca  poison  in  cattle,  G.  E.  AVhite  {Jour.  Com}).  Med.  and  Vet.  Arch., 
j3  {1902),  No.  7,  pp.  4o9-44l)- — Five  cattle  out  of  a  herd  of  13  were  badh'  affected 
with  hemorrhagic  enteritis  accompanied  with  dysentery.  An  investigation  of  this 
outbreak  of  disease  disclosed  the  fact  that  the  cattle  had  eaten  large  quantities  of 
Phytolacca  and  the  author  belie\'es  that  the  trouble  is  to  be  ascribed  to  eating  this 
plant. 

Report  on  the  mortality  among  cattle  in  the  Northeastern  District.  AV.  T. 
Kendall  {Jour.  Dept.  Agr.  Victoria,  1  [1902)  ,  Xo.  4,pp-  439-441  )■ — A  serious  outbreak  of 
disease  having  appeared  among  cattle,  an  investigation  of  the  subject  was  made  1)y  the 
author.  It  was  found  that  the  mortality  was  about  75  per  cent,  and  that  the  disease 
occurred  at  all  seasons  of  the  year  but  chiefly  during  the  summer  months  and  in  di-y 
seasons.  Notes  are  given  on  the  chief  symptoms  and  post-mortem  findings.  The 
animals  exhibited  suspended  rumination,  inability  to  swallow,  arched  back,  rough 
coat,  and  d(!crease  in  the  milk  flow.  It  is  believed  that  the  disease  is  due  to  soil 
exhaustion.  The  animals  do  not  obtain  sufficient  phosphates  and  other  necessary 
materials  from  the  poor  A'egetation  on  the  impoverished  soils.  It  is  recommended 
in  treating  animals  thus  affected  that  bone  meal,  molasses,  and  linseed  oil  should  be 
given  in  the  rations,  together  with  phosphate  of  lime,  salts  of  iron,  and  potash. 

Diseases  of  sheep,  R.  A.  Craig  and  A.  W.  Bitting  {Indiana  Sta.  Ihd.  94,  pp.  SS, 
figs.  7?).— This  bulletin  contains  brief  discussions  of  the  common  diseases  to  wiiich 
sheep  are  susceptible  and  constitutes  a  sort  of  handbook  of  sheep  diseases.  The 
various  diseases  which  are  discussed  are  classified  according  to  the  organs  affected  or 
according  to  the  nature  of  the  parasitic  organisms.  The  subjects  discussed  are  as 
follows:  Diseases  of  the  digestive  system,  including  sore  mouth,  depraved  appetite, 
tympanites,  white  scours,  jaundice,  and  peritonitis;  diseases  of  the  urinary  organs; 
diseases  of  the  respiratory  organs,  including  catarrh,  laryngitis,  bronchitis,  croupous 
pneumonia,  pleurisy,  etc.;  diseases  of  the  circulatory  system;  diseases  of  the  nervous 
system,  including  encephalitis,  cerebro-spinal  meningitis,  apoplexy,  epilepsy,  etc.; 
diseases  of  the  reproductive  system,  including  abortion,  mammitis,  etc. ;  diseases  of 
the  eye,  and  various  other  infectious  or  general  diseases,  such  as  foot  rot,  arthritis, 
malignant  edema,  rabies,  sheep  pox,  blackleg,  tuberculosis,  tetanus,  influenza,  scab, 
and  the  diseases  caused  by  lung  and  stomach  worms,  tapeworms,  flukes,  etc. 

An  experience  with  nodule  disease  of  sheep,  M.  H.  Reynolds  {Amer.  Vet. 
Rev.,  26  {1002),  No.  5,  pp.  416-419,  fig.  i).— An  account  is  given  of  au  extensive  out- 
break of  this  disease  among  sheep.  The  symptoms  are  described  and  notes  are  given 
on  the  means  of  preventing  the  spread  of  the  disease.     Treatment  is  usually  of  no 
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avail,  as  the  worms  are  too  well  protected  on  account  of  their  situation  in  the  walls 
of  the  intestines. 

Anthracoid,  septic,  or  blood  poisoning'  diseases  of  sheep,  W.  G.  Dowlixg 
{Agr.  Gaz.  Xew  SoutJt  Wales,  13  {1902),  Xo.  11,  pp.  109S,  1099).— Tha  symptoms, 
treatment,  and  means  of  preventing  malignant  edema  in  sheep  are  briefly  described. 
The  author  recommends  the  immediate  treatment  of  skin  wounds  received  during 
shearing,  and  for  this  purpose  solntions  of  corrosive  sublimate  or  permanganate  of 
potash  may  be  used. 

Common  colics  of  the  horse,  H.  C.  Reeks  {London:  Balliire,  Tindall&  Cox,  1903, 
pp.  XII  —  224,  figs.  S). — In  this  volume  the  author  has  compiled  and  digested  the 
available  literature  on  the  subject  of  colic  in  horses.  To  this  is  added  material  which 
the  author  has  accumulated  during  his  own  practice.  The  following  subjects  are 
discussed:  Definition  and  classification  of  colic,  surgical  anatomy  of  the  abdomen, 
examination  of  jiatients,  etiology  of  colic,  gastric  impaction,  gastric  tympany,  rupture 
of  the  stomach,  obstruction  of  the  colon,  obstruction  of  the  small  intestines,  intestinal 
irrigation  in  obstructions  of  the  colon,  surgical  treatment  of  intestinal  obstructions, 
intestinal  tympany,  enteritis,  superpurgation,  and  the  treatment  of  colic  in  young 
animals. 

Equine  tropical  diseases,  particularly  ulcerative  lymphang-itis,  C.  XoCK- 
OLDS  {Ainer.  Yet.  Rev.,  26  {1902),  Xo.  8,  pp.  756-763). — Brief  notes  are  given  on  a 
number  of  diseases  commonly  observed  in  the  Philippine  Islands.  These  include 
colic,  pneumonia,  founder,  thrush,  tetanus,  glanders,  anthrax,  rinderpest,  and  ulcer- 
ative lymphangitis.  Tetanus  seems  to  be  very  prevalent  at  present  in  the  Philippines. 
Special  attention  is  given  to  ulcerative  lymphangitis.  This  is  described  as  a  specific 
infectious  disease  characterized  by  lesions  in  the  lymiihatics  and  the  formation  of 
multiple  abscesses  in  affected  parts.  The  death  rate  is  about  15  per  cent.  The  hind 
limbs  are  most  commonly  affected.  The  animal  becomes  emaciated  and  the  disease 
may  run  an  acute  or  chronic  course.  It  may  be  differentiated  from  glanders  by  the 
absence  of  ulcers  and  by  various  other  symptoms  which  are  described  in  detail. 
The  bacteriology  of  the  subject  is  not  yet  completed.  Some  success  has  been  had 
in  treating  the  disease  with  iodid  of  potash,  iron,  antiseptics,  and  actual  cautery  upon 
the  ulcers.     Hyposulphite  of  soda  also  promises  good  results. 

Pneumonia  in  the  horse:  Its  etiology,  J.  A.  W.  Dollar  {Veterinarian,  75 
{1902),  Xo.  896,  pp.  395-409). — The  author  2:)resents  a  general  account  of  this  disease 
from  a  digest  of  the  literature  of  the  subject  and  from  personal  experience.  The 
various  forms  under  which  the  disease  occurs  are  descril^ed,  and  notes  are  given  on 
the  bacteriology  of  the  disease. 

Pneumonia  and  its  treatment,  J.  D.  Fair  {Amer.  Yet.  Rev.,  26  {1902),  Xo.  5, 
pp.  4-5-4-30) . — Brief  notes  are  given  on  the  diagnosis,  symptoms,  and  treatment  of 
pneumonia  in  horses. 

The  pathogenesis  of  equine  pneumonic  emphysema,  A.  H.  Baker  {Jour. 
Camp.  Mid.  and  ]'et.  Arclt.,  23  {1902),  Xo.  9,  pp.  562-565). — The  origin  of  this  disease 
is  belie-ved  to  be  found  in  99  per  cent  of  the  cases  in  faulty  dietetics.  Gastric 
disturbances  appear  in  nearly  all  cases.  The  author  believes  that  the  disease  is 
produced  by  continued  and  excessive  feeding  with  over-ripe  hay,  particularly 
timothy  and  red  clover.  As  a  means  of  preventing  the  disease  the  author  recom- 
mends giving  suitable  grain  ration  in  order  to  check  the  tendency  of  horses  to  ea| 
too  much  hay. 

Materials  for  a  clinical  diagnosis  and  pathological  histology  of  acute 
nephritis  in  horses  and  dogs,  ^I.  P.  Rckiilyadev  (  Uchen.  Zapiski  Kazan.  Yet. 
Inxt.,  19  {1902),  Xos.  2,  pp.  71-110;  3,  pp.  133-152).— A.  det&Wed  discussion  is  given 
on  the  causes,  symptoms,  and  treatment  of  this  disease.  Especial  attention  is 
directed  to  the  clinical  diagnosis  and  pathological  histology  presented  during  the 
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course  of  the  disease.  The  hterature  of  the  subjei't  is  critically  discussed  in  con- 
nection with  the  investigations  of  the  author. 

Traumatic  peritonitis,  with  symptoms  of  anthrax,  A.  S.  Zhirxov  {Arch.  Vet. 
Nanl;  Sf.  JMersburg,  82  {190^),  Xo.  9,  pp.  797-799).— Bv\A  notes  are  given  on  the 
course  of  this  disease  in  horses  in  certain  cases  which  presented  symptoms  similar  to 
those  of  anthrax.  Attention  is  called  to  the  means  of  arriving  at  a  satisfactory  diag- 
nosis in  sucli  cases. 

Glanders,  W.  Hunting  {Veterinarian,  7.T  [1902),  No.  S9G,  pp.  409-4-36). — The 
author  presents  a  statistical  account  of  the  distribution  of  glanders  and  of  the  extent 
of  losses  due  to  this  disease  in  Great  Britain  for  a  number  of  years.  Notes  are  given 
on  the  relative  prevalence  of  the  disease  in  different  months  and  on  the  methods  by 
Avhit-h  it  is  spread.  The  author  discusses  also  the  cause,  modes  of  infection,  period  of 
incubation,  symptoms,  diagnosis,  post-mortem  lesions,  and  the  use  of  mallein  in  test- 
ing horses.  The  conclusions  which  the  author  draws  from  his  study  of  glanders  are 
as  follows:  Notification  by  the  owner  of  glandered  animals  should  be  made  either  to 
the  veterinary  inspector  or  police  authorities.  Horses  which  have  been  exposed  to 
contagion  should  be  suspected  and  treated  accordingly.  Horses  which  have  reacted 
to  the  mallein  test  should  be  quarantined.  All  animals  which  show  clinical  symp- 
toms of  glanders  should  be  slaughtered.  Compensation  for  slaughtered  horses  should 
be  one-fourth  their  value.  Compensation  for  horses  slaughtered  solely  on  account 
of  reaction  to  mallein  should  be  one-half  their  value. 

Communicability  of  glanders  and  the  action  of  mallein,  A.  C.  Cope  et  al. 
{lid.  A(jr.  [Lmdon],  lipjt.  Depf.  Onn.  on  Glamler.-i,  1902,  pp.  22). — The  experiments 
reported  in  this  paper  were  undertaken  to  determine  2  points  in  connection  with  the 
study  of  glanders,,  viz,  whether  a  healthy  horse  which  reacts  to  mallein  may  spread 
the  infection  to  other  horses,  and  whether  an  apparently  healthy  horse  which  has 
once  reacted  and  subsequently  ceases  to  react  is  infectious.  In  experiments  T)earing 
on  the  first  point  16  horses  were  used,  and  during  this  test  it  was  found  that  healthy 
horses  kept  in  association  with  reacting  horses  contracted  glanders.  It  is  concluded, 
therefore,  that  reacting  animals,  although  without  clinical  symptoms,  are  capable  of 
spreading  the  disease.  Other  experiments  were  conducted  with  horses  which  had 
ceased  to  react  to  glanders,  and  in  these  tests  the  results  were  negative  in  every  case. 
It  is  concluded,  therefore,  that  such  animals  are  not  capable  of  spreading  the  infec- 
tion of  glanders. 

The  persistence  of  'the  virulence  of  glanders  bacilli  upon  artificial  nutrient 
media,  I.  Shaxtuir  {Arch.  Vet.  Xank,  St.  Peter.^bnrg,  32  {1902),  No.  10,  pp.  833-83S).— 
Experiments  were  made  in  keeping  glanders  bacilli  in  cultures  upon  potatoes,  agar, 
glycerin-bouillon,  and  meat-peptone-glycerin-gelatin,  (danders  bacilli  cultivated  on 
potatoes  were  found  to  have  lost  their  virulence,  as  determined  by  inoculation  experi- 
ments, after  4  months.  The  results  of  experiments  with  glanders  bacilli  on  other 
nutrient  media  indicate  that  the  organism  may  remain  virulent  for  5  months  in  the 
bouillon  and  for  5  to  7  months  in  the  gelatin.  Inoculations  made  with  material  kept 
for  these  periods  killed  guinea  pigs  within  from  7  to  13  days.  The  author  believes 
that  these  facts  may  not  only  be  of  theoretical  importance,  but  may  also  have  a  bear- 
ing on  veterinary  sanitation,  since  the  glanders  bacillus  may  persist  in  a  virulent 
conditi((n  for  a  considerable  period  outside  of  the  animal  body. 

•  Inoculation  of  frogs  with  glanders,  I.  Shantuir  {Arch.  Vet.  Nanl;,  St.  Peters- 
burg, 32  {1902),  No.  9,  pp.  7G5-7S1).—The  literature  of  this  subject  is  critically 
reviewed  in  connection  with  a  discussion  of  the  author's  own  investigations.  It  was 
found  that  the  glanders  bacillus  retained  its  virulence  for  a  period  of  at  least  68  days 
within  cold-blooded  animals  like  the  frog.  The  glanders  liacillus  was  found  in  the 
blood  of  hogs  within  from  12  to  28  days  after  inoculation. 

Differential  diagnosis  between  bursattee,  furunculus,  and  farcy,  C.  C. 
Lyford  {Amer.  Vet.  Rev.,  26  {1902),  No.  9,  pp.  845-849 ) .—Bursattee  appears  to  be 
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an  epithelial  dii^ease  and  makes  its  appearance  on  the  surface  of  the  body.  It  is  a 
warm  weather  disease  and  prevails  most  extensively  during  wet  seasons.  Farcy 
usually  affects  the  lymphatic  system  and  may  therefore  he  superticial  or  deep. 
The  discharge  from  farcy  abscesses  is  extremely  cohesive.  Furunculus  usually 
appears  below  the  fetlock  and  affects  the  coronary  band.  It  is  ushered  in  with  a 
chill  and  the  subsequent  temperature  varies  from  105  to  107°.  The  most  successful 
treatment  for  bursattee  in  the  author's  experiments  was  blistering  with  a  mixture 
of  cantharides  and  biniodid  of  mercury  repeated  every  2  or  3  days. 

Epizootic  abortion  in  mares,  J.  Guillerey  {Arch.  Wiss.  ?j.  Prakt.  Thierh.,  S:> 
{1903),  No.  1-2,  p-p.  37-68,  Jigs.  4)- — The  literature  of  this  subject  is  critically  dis- 
cussed in  connection  with  a  bibliography.  The  author  made  careful  observations  on 
a  large  number  of  cases  and  the  usual  sjanptoms  are  described,  together  with  the 
more  common  complications.  Special  attention  is  given  to  the  period  of  incu]>a1.ion, 
means  of  dissemination,  etiology,  and  treatment.  In  preventing  the  persistence  and 
spread  of  this  disease  it  is  considered  absolutely  necessary  to  emplo}'  the  most  rigid 
antiseptic  treatment  to  all  infected  animals. 

Nagana  and  mal  de  caderas  as  two  distinct  diseases,  A.  Laverax  and 
F.  Mesxil  {Compt.  Bend.  Acad.  Sei  Paris,  135  {1902) ,  No.  20,  pp.  838-840) . —According 
to  the  authors'  opinions  these  2  diseases  are  distinct,  for  the  following  reasons:  There 
are  constant  morphological  differences  between  Trypanosoma  hrucei  and  T.  equhnnn; 
animals  immunized  against  nagana  are  still  susceptible  to  mal  de  caderas;  and  the 
serum  of  animals  immunized  against  nagana  is  not  active  toward  T.  equinvm. 

Investigations  on  the  treatment  and  prevention  of  nagana,  A.  Laveran  and 
F.  :\Iesxil  {Ami.  TnM.  Pasteur,  16  {1902),  No.  11,  pp.  785-S17).—X  historical  account 
of  previous  investigations  on  this  subject  is  presented,  in  connection  with  a  critical 
review  of  the  literature  relating  to  nagana.  The  chief  objects  of  the  authors'  experi- 
ments were  to  test  the  problem  of  treating  nagana  with  chemical  products  or  with 
sera,  including  human  serum  and  the  serum  of  animals  which  had  been  rendered 
immune  to  nagana.  The  experiments  also  included  attempts  to  immmiize  animals 
against  the  disease.  A  considerable  number  of  chemical  suljstances  were  experi- 
mented with  for  determining  their  value  in  the  treatment  of  the  disease.  As  a  result 
of  these  experiments  it  was  found  that  arsenious  acid  and  human  serum  are  the  only 
substances  which  possess  any  great  value  in  the  treatment  of  nagana.  Arsenious 
acid  was  found  to  prolong  the  life  of  affected  animals.  The  animals  treated  with 
this  chemical,  however,  did  not  always  recover,  and  in  some  instances  served  as  a 
source  of  infection  for  healthy  animals.  Human  serum  was  found  to  produce  a  com- 
plete recovery  in  mice.  The  treatment  of  large  animals,  however,  by  this  method 
is  impractical  on  account  of  the  large  doses  of  serum  which  are  required. 

Statistics  as  to  the  color  of  surra  victims,  C.  Nockolds  {Arner.  Yet.  Per.,  26 
{1902),  No.  9,  pp.  850-854). — Observations  on  the  appearance  of  surra  in  the  Philip- 
pine Islands  indicate  that  mules  are  more  susceiatible  to  this  disease  than  horses  and 
that  light  colored  animals  are  attacked  more  frequently  than  dark  colored  animals. 

Notes  on  the  tsetse  fly  and  the  surra  disease  in  German  East  Africa,  F. 
Stuhlmaxx  {Ber.  Land  u.  Forstw.  Deutsch-Ostafrika,  1  {1902),  No.  2,  pp.  137-153,  pi. 
1 ,  figs.  4)  .—The  author  gives  an  account  of  investigations  which  he  made  regarding 
surra  in  various  parts  of  German  East  Africa.  Especial  attention  is  given  to  a  detailed 
description  of  the  tsetse  fly  in  all  its  stages  and  brief  notes  are  also  presented  on  cer- 
tain related  species,  such  as  Sto>iiox>/-'<  calcitrans. 

The  occurrence  of  Glossina  tabaniformis  in  Dar-es-Salaam,  F.  Stuhlmaxx 
{Ber.  Land  n.  Forstw.  Detdsch-Ostafrika,  1  {1902),  No.  2,  pp.  173-175,  fig.  i).— The 
insect  is  described  in  detail  and  the  measurements  of  its  various  anatomical  structures 
are  compared  with  those  of  the  tsetse  fly.  The  question  is  raised  whether  this  species 
may  also  be  instrumental  in  carrying  surra.  It  appears  from  observations  thus  far 
made  that  this  is  not  the  case. 
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Notes  on  a  feeding  experiment  to  produce  leueoencephalitis  in  a  horse,  with, 
positive  results,  T.  Butler  [Jour.  ('O)iiji.  Mc<l.  and  ]'(t.,  J.]  {}!>flj\,  Xo.  S,  jip.  49S- 
501). — An  outbreak  of  this  disease  in  an  acute  form  occurred  near  Wakefield,  Kans., 
in  1901.  From  an  examination  of  the  conditions  surrounding  this  outbreak  it 
appeared  that  the  disease  was  due  to  the  use  of  moldy  corn.  An  experiment  was 
made  in  feeding  samples  of  this  corn  to  2  colts.  One  of  the  colts  died  after  about  3 
weeks,  and  a  post-mortem  examination  showed  that  the  white  substance  of  the  cere- 
brum was  nmch  softened  and  broken  down.  This  condition  corresponds  to  those 
found  in  spontaneous  cases  of  the  disease. 

The  duration  of  the  presence  of  the  plague  organism  when  injected  into 
the  veins  of  the  horse,  Carougeau  (Ann.  Inxt.  I'asteur,  16  (1902),  Xo.  11,  jtp. 
842-852). — The  author's  experiments  on  this  subject  indicate  that  the  cultivation  of 
the  organism  of  the  plague  at  a  high  temperature  or  its  passage  through  a  horse  may 
operate  as  a  means  of  differentiating  the  more  virulent  forms  of  the  bacillus.  The 
less  virulent  bacilli  are  more  easily  destroyed  by  heat  or  by  phagocytes  in  the  horse 
than  ai'e  the  more  virulent  forms. 

Cattle  plague  in  camels,  Chegis  [Arch.  Yet.  Xauk,  St.  Petersburg,  33  {1902),  Xo. 
10,  pp.  882, 88-}). — An  investigation  of  this  disease  among  camels  showed  that  under 
certain  conditions  these  animals  may  be  seriously  affected.  The  period  of  incubation 
was  found  to  be  7  days.  The  disease  begins  with  a  fever  and  is  characterized  by 
continued  high  temperature,  weakness,  and  erosions  upon  the  mucous  membranes  of 
the  mouth.  The  course  of  the  disease  is  about  14  days  and  the  death  rate  among 
camels  appears  to  be  about  5  per  cent. 

Canine  distemper,  F.  T.  G.  Hobday  (Veterinarian,  75.  (1902),  Xo.  897,  pp. 
482-489). — A  numl)er  of  experiments  were  conducted  to  test  the  value  of  vaccination 
in  the  prevention  of  distemper  in  dogs.  It  was  found  that  6  pujipies  after  vaccination 
were  quite  as  susceptible  to  distemper  as  other  puppies  which  had  not  been  vacci- 
nated, and  the  distemper  Avas  as  severe  in  the  vaccinated  as  in  the  nonvaccinated 
animals.     This  method  of  treatment  therefore  appears  to  have  little  or  no  value. 

Rabies  and  dog  distemper.  Beck  {Arch.  Wis.^.  u.  Prakt.  Thierh.,  28  {1902),  Xo. 
5,  pp.  50.'i-509). — A  careful  study  of  a  number  of  cases  of  rabies  and  dog  distemper 
disclosed  the  fact  that  in  doubtful  cases  a  differential  diagnosis  may  be  reached  by 
inoculation  of  rabbits;  while  both  diseases  may  be  communicated  to  rabbits,  it  is 
impossible  to  reproduce  dog  distemper  by  inoculation  of  other  animals  with  the 
brain  of  affected  rabbits.  This  point  is  considered  to  be  of  much  importance  in 
differentiating  between  the  2  diseases. 

Fowl  sickness,  J.  F.  Marshall  {Agr.  Jour,  and  31in.  Pec.  IXatal],  5  (1902),  Xo. 
18,  pp.  5G5-567). — Fowl  sickness,  or  enteritis,  is  said  to  have  broken  out  in  many 
localities  in  Natal.  Notes  are  given  on  the  symptoms,  post-mortem  findings,  and 
mean-  of  combating  this  disease. 

Trichophytosis,  J.  B.  Kessler  (Jour.  Amer.  Med.  Assoc,  -39  (1902),  Xo.  17,  pp. 
1050,  1051). — Attention  is  called  to  the  prevalence  of  ringworm  disease  among  vari- 
ous animals,  especially  in  cattle,  and  the  danger  of  transmission  to  man.  A  consid- 
erable proportion  of  the  outbreaks  of  so-called  barbers'  itch  is  believed  to  be  directly 
attributable  to  the  prevalence  of  this  disease  in  a  mild  form  among  calves. 

Mange,  S.  B.  Woollatt  {Agr.  Jour,  and  Min.  Pec.  [Xatal'],  5  {1902),  Xo.  17,  pp. 
.5.j.i-.5.57).— The  author  discusses  the  various  forms  of  mange,  including  sarcoptic, 
dermatodectic,  and  symbiotic.  Notes  are  given  on  the  animals  affected  with  these 
different  kinds  of  mange  and  on  the  results  of  the  attack  of  the  disease  upon  differ- 
ent animals.  In  the  treatment  of  mange  it  is  recommended  that  the  scabs  or  crusts 
be  removed  by  substances  which  readily  dissolve  such  material,  and  that  antiseptic 
dressings  of  various  sorts  be  then  applied  to  the  infested  areas.  Among  the  various 
mange  dressings  discussed,  mention  may  be  made  of  the  following:  Kerosene  emul- 
sion dip,  containing  hard  soap,  water,  and  kerosene;  lime  and  sulphur  dip;  tobacco 
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and  sulphur  dip;  and  a  dip  containing  J  oz.  arsenic,  1  11).  soft  soap,  2  oz.  washing 
soda,  4  oz.  Stockholm  tar,  and  2  gals.  Avater. 

A  note  on  various  pasteurelloses  observed  in  Turkey,  M.  Nicolle  {Ann. 
Inst.  Pasteur,  16  {190J),  Xo.  10,  2>1'-  77d-77S). — Brief  notes  are  given  on  pneumonia 
of  goats,  fowl  cholera,  and  the  forms  of  pasteurelloses  observed  in  ralibits,  guinea 
pigs,  horses,  sheep,  and  dogs. 

Animal  parasites,  A.  A.  Bkowx  {.Tour.  Dept.  Agr.  Victoria,  1  {190^},  Xos.  4,  pp- 
409-412;  5,  pp.  522-524,  pi-  1;  6,  pp.  613-615,  p)ls.  5;  7,  pp.  698-700,  pA.  i).— Notes 
are  given  on  the  life  history  and  injuries  due  to  infestation  with  Ttcnia  echinococcus, 
T.  solium,  T.  exjiansa,  and  tapeworms  of  the  horse,  cat,  fowls,  and  man.  The  author 
discusses  the  alternation  of  generations  in  these  w"orms,  with  special  reference  to  the 
transmission  of  the  immature  form  to  the  definite  host.  Suggestions  are  also  made 
regarding  the  use  of  vermifuges  for  expelling  the  adult  tapeworm  from  the  intestines 
and  also  with  regard  to  preventive  measures  to  be  adopted  in  checking  the  distribu- 
tion of  the  species  concerned. 

AGRICULTURAL  ENGINEERING. 

Eng-ineering"  for  land  drainage,  C.  G.  Elliott  {Xerc  York:  John  Wiley  A  Sons; 
London:  ('luipman  tt  Hall,  Ltd.,  1903,  pp.  VII+23£,  pis.  6,  figs.  41).— Thla  is  "a 
manual  for  laying  out  and  constructing  drains  for  the  imjirovement  of  agricultural 
lands,"  in  which  the  purpose  of  the  author  has  been  "to  emjihasize  and  make  clear 
those  points  which  the  student,  the  busy  agriculturist,  and  the  practical  engineer 
should  knoAv.  ...  It  puts  the  experience  and  i>ractice  of  years  into  a  form  which 
will  be  available  to  others  who  wish  to  quickly  acquire  the  principles  and  jaractice  of 
land  drainage."  Different  chapters  deal  with  soils,  land  drainage  practice,  leveling 
and  topography,  laying  out  drains  in  the  field,  fixing  the  grade  of  drains,  maps  and 
records,  grading  the  ditches  for  tile,  flow  of  water  through  pipes,  size  of  lateral  drains, 
open  drains,  di-ainage  of  l)arnyards,  cattle  lanes,  etc.,  road  drainage,  drainage  districts, 
estimates  of  cost,  and  l)enefits  and  jirofits  of  land  drainage. 

Irrigation  institutions,  E.  Mead  {Xew  York  and  London:  TlieMacmillnn  Company, 
1903,  pp.  XI^392,  figs.  6). — This  work,  by  the  Chief  of  Irrigation  Investigations  of 
this  Oflice,  "is  based  on  20  years'  experience  in  the  development  of  irrigated  agri- 
culture in  the  arid  "West"  as  engineer  in  charge  of  irrigation  works,  administrator  of 
irrigation  laws,  and  teacher  and  investigator  of  the  subject  of  irrigation.  It  contains 
chapters  on  land  laws  of  the  arid  region,  the  beginnings  of  irrigation,  the  doctrine  of 
appropriation,  contract  water  rights,  measurement  of  water,  the  duty  of  Avater,  irriga- 
tion in  Colorado,  California,  Utah,  AVyoming,  and  in  the  other  arid  and  semi-arid 
States,  riparian  and  interstate  rights,  and  methods  and  measures  needed  for  future 
development. 

Hydrography  (Twenty-second  Ann.  Upt.  U.  A'.  Geol.  Surrey,  1900-1901,  pt.  4,  pp. 
690,  jtlx.  65,  figs.  244)- — This  includes  reports  by  F.  H.  Newell  of  progress  of  stream 
measurements  in  1900  (see  also  E.  S.  R.,  13,  p.  1102);  by  A.  P.  Davis  on  the  hydro- 
graphy of  the  American  isthmus;  and  by  W.  D.  Johnson  on  the  High  Plains  and 
their  utilization.  The  last  paper  gives  a  summary  of  an  earlier  article  on  the  same 
subject  (E.  S.  R.,  13,  j).  1000)  and  discusses  the  underground  supply  of  water  and  its 
utilization  in  irrigating  the  valleys,  the  uplands  being  utilized  mainly  for  stock 
farming. 

Water  storage  on  Salt  River,  Arizona,  A.  P.  Davis  (  Water  Supply  and  Irrig. 
Papers,  U.  S.  Geol.  Survey,  Xo.  73,  pp.  54,  pis.  25,  figs.  4)- — This  paper  gives  the  results 
of  surveys  and  investigations  for  water  storage  on  Salt  and  Verde  rivers  during  1901. 
It  is  of  especial  interest  as  giving  in  considerable  detail  plans  and  specifications  for 
the  Salt  River  reservoir  at  the  junction  of  Tonto  Creek  with  Salt  River,  which  is  to 
be  one  of  the  first  of  the  large  projects  undertaken  under  the  recently  enacted 
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national  water  storage  law.  The  i^aper  also  contains  similar  data  for  a  reservoir  at 
Camp  [McDowell  on  the  Yerde  River,  and  detailed  information  regarding  the  water 
supply  of  the  Salt  and  Verde  River  drainage  basins. 

"Water  resources  of  the  State  of  Colorado,  A.  L.  Fellows  (  Water  Supply  and 
Irrig.  Papers,  C.  S.  Geol.  Survey,  No.  74,  PP-  151,  pis.  14,  figs.  5). — This  jiaper  deals 
with  drainage  and  stream  measurements  in  the  South  Platte,  Arkansas  River,  Rio 
Grande,  San  Juan,  Grand  River,  and  Green  River  irrigation  divisions  of  Colorado, 
and  gives  a  very  complete  compilation  of  hydrographic  data  for  tlie  State. 

Report  of  progress  of  stream  measurements  for  the  calendar  year  1901, 
F.  H.  Newell  (  Wafer  Supply  and  Irrig.  Papers,  U.  S.  Geol.  Survey,  No.  75,  pp.  246, 
j)ls.  l.j,figs.  71). — This  is  the  third  part  of  the  report  on  this  subject,  the  first  two 
parts  being  issued  as  Water  Supply  and  Irrigation  Papers  Nos.  65  and  66  (E.  S.  R., 
14,  p.  615). 

Observations  on  the  flow  of  rivers  in  the  vicinity  of  Ne-wr  York  City,  H.  A. 
Pressey  (  Water  Supply  and  Irrig.  Papers,  U.  S.  Geol.  Survey,  No.  7<h  j/p.  lOS,  )>ls.  13, 
figs.  S). 

Colonization  and  irrigation  in  Uganda  and  the  British  East  Africa  Pro- 
tectorate (Jour.  Soc.  Arts,  M  {1902),  No.  2605,  pp.  896,  S97).—T\\\^  is  an  abstrac-t 
of  a  paper  read  l)y  R.  B.  Buckley  at  the  recent  meeting  of  the  British  assooiaton  at 
Belfast,  dealing  with  climatic  conditions  and  possibilities  of  irrigation  from  surface 
and  underground  waters. 

Irrigating  pumping  plant,  A.  \\ .  Clapp  [Irrig.  Age,  18  {1903),  No.  5.  pp. 
134-136,  figs.  4). — Description  of  a  pumping  plant  for  lifting  water  from  Utah  Lake 
into  Jordan  River. 

The  limit  of  use  of  hand  pumps,  31.  Rixgelmaxx  {.lour.  Agr.  Prat.,  n.  .st'c,  5 
{1903),  No.  8,  p.  260). — A  20-meter  lift  is  considered  the  practical  limit  for  such 
pumps. 

On  a  leaf  arrester  or  apparatus  for  removing  leaves,  etc.,  from  a  water 
supply,  The  Earl  of  Rosse  {Ppt.  British  Assor.  Adr.  Sd.  1901,  pp.  769,  770).— "The 
apparatus  consists  of  a  cylinder  of  wire  gauze,  of  4  ft.  diameter  and  42  ft.  height,  set  in 
an  opening  in  a  vertical  diaphragm  extending  across  the  supply  drain  and  revolving 
twice  in  a  minute  or  so  round  a  vertical  axis.  The  current  flows  through  the  gauze 
cylinder  in  a  horizontal  direction.  The  leaves,  carried  down  with  the  current,  attach 
themselves  under  pressure  of  the  stream,  are  carried  round  till  they  reach  the  dia- 
phragm, which  on  that  side  is  double,  with  an  intervening  space  of  some  10  in., 
which  is  connected  with  the  tail-race;  and  at  this  point,  the  current  through  the 
gauze  being  reversed,  the  leaves  are  detached  and  are  carried  by  a  portion  of  the  water 
toward  the  tail-race.  Four  or  five  per  cent  of  the  supply  is  ample  for  conveying 
the  leaves;  probably  much  less  would  suffice.  A  very  few  leaves  get  past  and  onto 
the  screen,  but  so  few  that  they  give  no  trouble."  A  disk  form  of  the  same  appara- 
tus is  also  described. 

Investigations  on  agricultural  machinery  by  the  Bavarian  Machine 
Testing  Station  of  Weihenstephan,  H.  Puchner  (  Untermchungen  auf  dem  Gebiete 
des  landwirtschaftlichen  Mas<chinenvesens  ausgefillirt  von  der  koniglichen  bayerischen 
Maschinenpri'ifungsstation  Weihenstephan.  Munich:  C.  A.  Seyfried  A  Co.,  1903,  pp.  215, 
figs.  96).— This  report  gives  a  brief  history  of  the  organization  and  development  of 
this  station  and  summarizes  the  results  of  trials  of  various  kinds  of  agricultural 
machinery  conducted  during  the  period  from  1897-1902. 

The  Danish  trials  of  agricultural  machinery,  E.  Jorgensex  ( I)e  dansle  Peds- 
Icahs  og  Maskinprorer.  Copenhagen,  1902,  pp.  199).— The  trials  cover  the  period  from 
1872  to  1901.  They  were  conducted  under  the  auspices  of  the  Royal  Agricultural 
Society  of  Denmark  by  a  permanent  committee  of  the  society,  appointed  to  conduct 
the  trials.     Reports  of  the  trials  have  been  published  in  the  agricultural  press  from 
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time  to  time.     A  separate  chapter  is  devoted  to  an  account  of  trials  of  agricultural 
machinery  in  Sweden,  Norway,  and  Germany. — f.  w.  woll. 

The  macliine-testing  station  at  Paris,  M.  Ringelmann  {Ann.  Inst.  Xat.  Agron., 
2.  ser.,  1  {1876-1901),  pp.  527-536,  fig.  1). — A  brief  account  of  the  organization, 
development,  equipment,  and  work  of  this  station,  which  was  established  in  1888. 

History  of  the  development  of  the  plow  during  5,000  years,  A.  Laacke 
{Dent.  Landic.  Fresse,  SO  {1903),  No.  17,  pp.  135-138,  figs.  21). — A  brief  summary  of 
the  main  steps  in  the  development  of  the  plow. 

Practical  experience  in  the  use  of  grain-seeding  machines,  Trcbenbacii 
{Fiihlhu/s  Lainhr.  Ztg.,  51  {1902)  Xo.^.  19,  pp.  718-723;  20,  pp.  742-750). 

Exhibit  of  mowers  and  reapers  at  Hasselt  in  1901,  J.  Pvro  {Ulng.  Agr. 
GemhloiLv,  13  {1902),  Xo.  5,  pp.  187-203). — Some  of  the  special  features  of  the  differ- 
ent machines  are  described  and  tests  of  draft  are  reported. 

Historic  highways  of  America,  A.  B.  Hulbert  ( Cleveland,  Ohio :  Arthur  H. 
Clark  Co.,  1902,  vols.  1,  pp.  140,  figs.  4;  '2,  pp.  152,  pis.  3,  maps  3;  1903,  vol.  3,  pp.  215, 
pis.  5,  maps  2) . — This  is  the  first  three  of  the  proposed  series  of  ten  volumes  on  this 
subject.  Volume  1  deals  with  the  paths  of  the  mound-building  Indians  and  great 
game  animals;  volume  2,  Indian  thoroughfares;  and  volume  3,  Washington's  road 
(Nemacolin's  path),  the  first  chapter  of  the  old  French  war.  The  book  describes 
these  historic  highways  and  discusses  in  a  very  interesting  way  their  relation  to 
national  development. 

Proceedings  of  the  North  Carolina  Good  Roads  Convention,  held  at  Ral- 
eigh, N.  C,  February  12  and  13,  1902,  J.  A.  Holmes  {U.  S.  Dept.  Agr.,  Office 
of  Public  Road  Imiuiries  Bui.  24,  pp.  72,  pis.  5). — Among  the  subjects  discussed  are: 
Interest  of  Railroads  in  Road  Improvement,  by  M.  A.  Hays;  Progress  of  the  Good 
Roads  [Movement  in  the  United  States,  by  M.  Dodge;  Practical  Suggestions  as  to  Ways 
and  Cleans,  by  M.  C.  Butler;  History  of  Road  flaking  in  jNIecklenburg  County,  by 
S.  B.  Alexander;  Good  Roads  and  their  Relation  to  the  Farmer,  by  T.  B.  Parker; 
Economical  Roads  for  Rural  Districts,  by  W.  C.  Riddick;  Good  Roads  and  their 
Relation  to  Country  Life,  by  W.  R.  Cox;  Roads  and  Road  Laws  of  Wake  County,  by 
W.  C.  ]McMackin;  Good  Roads  and  their  Relation  to  Churches,  by  T.  N.  Ivey;  The 
Good  Roads  Movement  in  the  West,  by  J.  W.  Abbott;  Economy  of  Good  Roads,  by 
G.  T.  Winston;  Good  Roads  and  their  Relation  to  the  Postal  Service,  by  E.  W.  Pou; 
Rural  Free  Delivery  of  Mails,  by  A.  W.  Machen;  Methods  of  Raising  and  Expend- 
ing Road  Funds,  by  F.  M.  Simmons;  and  Road  Building  in  Xorth  Carolina,  by  J.  A. 
Holmes. 

Ninth  annual  report  of  the  commissioner  of  public  roads  for  the  year 
ending  October  31,  1902,  H.  I.  Budd  {Trenton,  X.  J.:  The  John  L.  Mitrpluj  Pub. 
Co.,  1902,  pp.  243,  pis.  29,  figs.  2,  map  1). — This  report  contains  a  detailed  state- 
ment of  cost,  and  descriptions  of  roads  improved  in  1902;  and  papers  and  compiled 
information  regarding  various  phases  of  road  building. 

The  protection  of  buildings  from  lightning,  K.  Hedges  {Bpt.  Brllislt  As.^oc. 
Adv.  Sci.,  1901,  pp.  770,  771). — The  author  compares  continental  and  American 
methods,  and  describes  the  plans  devised  by  him  for  the  protection  of  St.  Paul's 
Cathedral  and  Westminster  Abbey  as  illustrating  his  views  in  general  on  this  subject. 

MISCELLANEOUS. 

Fifteenth  Annual  Report  of  Alabama  College  Station,  1902  {Alabama  Col- 
lege Sta.  Itpt.  190.',  pp.  35). — This  includes  the  organization  list  of  the  station,  a  finan- 
cial statement  for  the  fiscal  year  ended  June  30,  1902,  and  reports  of  the  president  and 
acting  director,  chemist,  associate  chemist,  veterinarian,  agriculturist,  and  biologist 
and  horticulturist  reviewing  the  different  lines  of  station  work  during  the  year. 
Summaries  of  Bulletins  118-121  of  the  station  are  also  included. 
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Biennial  Report  of  Missouri  Fruit  Station,  1901-2  {Mi.^nouri  Fruit  S((t.  Rpt. 
1901-:^,  pp.  so,  ith.  4). — Tlu'  work  of  this  station  during  the  two  years  is  outhned 
at  some  length  and  a  detailed  financial  statement  is  given. 

Annual  Report  of  Nevada  Station,  1902  {Xemda  Sta.  Rpt.  1903,  pp.  30, 
pis.  5).— This  includes  a  brief  report  of  the  board  of  control,  a  general  review  of 
station  work  during  the  year  by  the  director,  departmental  reports,  and  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1902. 

Thirteenth  Annual  Report  of  New  Mexico  Station,  1902  {Xeio  Mexico  Sta. 
Rpt.  1902,  pp.  SI). — This  includes  the  organization  list  of  the  station;  a  report  of 
the  director  on  the  station  staff,  lines  of  investigation,  publications,  and  exchanges; 
reports  of  the  heads  of  departments;  and  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1902.  A  detailed  outline  of  experiments  is  included  in  the  report  of 
the  director  and  some  of  the  results  of  the  station  work  are  briefly  noted  in  the 
departmental  reports. 

The  agricultural  experiment  station  of  Porto  Rico;  its  establishment, 
location,  and  purpose,  F.  D.  Gardner  {Porto  Rico  Sta.  Bui.  1,  pp.  14,  j)h.  4). — 
This  contains  an  account  of  the  establishment  of  the  station  under  the  auspices  of  this 
Office,  a  description  of  its  location  and  equipment,  an  outline  of  contemplated  work, 
and  a  statement  as  to  the  purpose  of  the  station.  This  bulletin  is  published  in  both 
English  and  Spanish. 

Annual  Report  of  Virginia  Station,  1902  (  Virginia  Sta.  Rpt.  1902,  pp.  1,5). — 
This  contains  the  organization  list  of  the  station,  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1902,  and  brief  reports  of  the  director  and  heads  of  departments. 

Organization  lists  of  the  agricultural  colleges  and  experiment  stations  in 
the  United  States  (  V.  S.  Dept.  Agr.,  Office  of  E.rperiment  Stations  Bui.  122,  pp.  96). 

Experiment  Station  "Work,  XXI  (  U.  S.  Bept.  Agr.,  Farmers'  Bui.  162,  p>p.  32, 
figs.  s). — This  number  contains  articles  on  the  following  subjects:  The  value  of  barn- 
yard manure,  nitrate  of  soda  for  market  garden  crops,  cooking  meat,  feeding  value  of 
sugar-beet  products,  some  recent  experiments  in  horse  feeding,  poisoning  of  horses 
by  the  field  horsetail,  fattening  beef  for  the  market,  difference  in  profit  from  dairy 
cows,  effect  of  shearing  on  the  gains  made  by  lambs,  soft  pork  and  bacon,  jwrifying 
milk  by  centrifugal  separation,  cheese  jirints,  influence  of  the  height  of  wheel  on 
the  draft  of  farm  wagons,  and  the  disk  plow. 

Reports  of  the  farmers'  institutes,  live  stock  associations,  and  the  dairy 
association  of  Manitoba  for  1901  and  1902  {Winnipeg,  Manitoba:  Tkpt.  Agr. 
and  Lnmigration,  1902,  pp.  226). 

Annual  agricultural  statistics  of  France,  1901  {Ann.  Min.  Agr.  \_France^,  21 
{1902),  Xo.  S,  pp.  494-7 SS). — Agricultural  statistics  of  France  for  1901,  including 
cro]is,  live  stock,  imports  and  exports,  etc. 

Austrian  field  crop  statistics  for  1902  {Separate  from  Stati.^t.  Monalschr.,  Vienna, 
190S,  pp.  12,  dgms.  5). — The  yields  of  wheat,  rye,  barley,  oats,  and  corn  for  the 
different  provinces  are  given  in  tables. 

Norwegian  agriculture  during  recent  years,  J.  Smitt  {A<irsher.  Ojf'evt.  Foran- 
stalt.  Landhr.  Freinnie,  1901,  pp.  1-75). 

Agriculture  of  the  native  Javanese,  H.  C.  H.  de  Bie  {Meded.  'S  Lands  Plan- 
tentuin,  1902,  Xo.  38,  pp.  A'A'A71'+  107).— This  publication  presents  the  agricultural 
conditions  on  the  island  of  Java  and  describes  the  agricultural  methods  practiced  by 
the  natives.  The  culture  of  all  important  tield  and  garden  crops  grown  by  the  native 
Javanese  is  discussed. 

Agricultural  education  in  Cape  Colony  (Agr.  Jour.  Cape  Good  Hope,  22  {1903), 
Xo.  1,  pp.  17-24,  ph.  .5).— An  account  is  given  of  the  agricultural  school  at  Elsenburg 
and  of  its  work. 

Accessions  to  the  Department  Library,  1902  (  U.  S.  Dept.  Agr.,  Library  Buls. 
40,  pjp.  67;  43,  pp.  37;  44,  PP-  51;  45,  pp.  71'). 
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Califorxia  University  and  Station. — The  university  has  received  from  the 
State  legislature  the  following  special  appropriations:  Two  hundred  and  fifty  thou- 
sand dollars  for  the  erection  of  a  new  building  on  the  campus,  to  conform  to  the 
Hearst-Benard  plans  for  the  new  university;  $12,000  for  farmers'  institute  work  for 
the  next  two  years;  $3,000  for  viticultural  investigations;  and  S5,000  for  the  estab- 
lishment of  a  poultry  exiieriment  station  at  Petaluma.  The  poultry  station  is  to  be 
under  the  supervision  of  the  director  of  the  State  station,  and  its  objects,  as  set  forth 
in  the  act  of  establishment,  are  "the  study  of  the  diseases  of  poultry,  to  ascertain 
the  causes  of  such  diseases  and  to  recommend  treatment  for  the  prevention  and  cure 
of  the  same;  to  ascertain  the  relative  value  of  poultry  foods  for  the  production  of 
flesh,  fat,  eggs,  and  feathers;  to  recommend  methods  of  sanitation;  and  to  conduct 
investigations  for  the  purpose  of  securing  results  conducive  to  the  promotion  of  the 
poultry  interests  of  the  State."  A  fertilizer-control  law  has  also  been  passed,  pro- 
viding $1,000  for  lalwratory  equipment,  and  a  revenue  derived  from  license  tax  from 
which  all  expenses  are  to  be  paid.     The  station  will  have  charge  of  the  work. 

Colorado  College  and  Station. — The  State  legislature  has  made  an  appropria- 
tion of  $40,000  for  the  construction  of  a  building  for  the  department  of  civil  and 
irrigation  engineering.  The  building  will  also  contain  the  oflSce  of  the  director  of 
the  station. 

Delaware  Collec;e. — The  legislature  recently  adjourned  appropriated  $15,000  for 
the  college  to  cover  the  biennial  perio<l.  Of  this  amount,  $6,500  is  to  be  used  for 
repairs  and  additions  to  the  buildings  made  some  time  since,  about  $6,500  for  the 
erection  of  an  addition  to  the  workshop,  and  $2,000  for  increasing  the  facilities  for 
teaching  agriculture. 

Florida  Station. — G.  F.  Mitchell,  assistant  in  field  experiments,  has  resigned  to 
accept  a  i^osition  in  South  Carolina. 

Idaho  Station.— The  State  legislature  has  appropriated  $3,000  for  live  stock  and 
12,000  for  fences  and  repairs  for  the  station. 

Iowa  College  and  Station. — Contracts  have  been  let  for  the  construction  of  a 
farm  mechanics  building,  60  by  100  feet  and  li  stories  in  height,  at  a  cost  of  $35,000; 
a  2-story  judging  pavilion  for  agronomy  and  animal-husbandry  work,  at  $12,000,  and 
additional  greenhouses  for  the  departments  of  agronomy,  soils,  and  horticulture,  at 
$8,000.  The  courses  of  study  have  been  revised  and  strengthened  so  as  to  include 
complete  four-year  courses  in  animal  husbandry,  agronomy,  horticulture,  and 
dairying. 

Kansas  College  and  Station. — The  State  legislature  has  made  a  total  appropri- 
ation of  $240,260  for  the  college  for  buildings  and  maintenance  during  the  next  two 
years.  Of  this  amount  $15,000  is  for  the  erection  and  equipment  of  a  creamery 
building.  Provision  is  made  for  an  addition  to  the  shops  at  a  cost  of  $5,000;  $10,500 
is  appropriated  for  the  purchase  of  additional  land,  and  $10,000  for  a  water  plant. 
The  department  of  animal  husbandry  receives  $5,000,  the  agricultural  department 
930 
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(agronomy)  $2,000,  the  horticultural  department  $1,500,  and  the  farmers'  institutes 
$2,000  a  year  for  the  biennial  period  in  each  case.  The  legislature  also  directed  that 
a  tuition  fee  of  $3  per  term,  designated  as  an  "incidental  fee,"  be  required  of  stu- 
dents residing  within  the  State,  and  a  matriculation  fee  of  $10  and  an  "incidental 
fee"  of  $10  per  annum  of  students  from  without  the  State.  A  total  of  $32,550  was 
appropriated  for  the.  suljstation  at  Fort  Hays,  making  liberal  provision  for  equip- 
ment and  work.  Among  the  items  mentioned  in  the  act  are  a  dwelling  house,  horse 
barns,  cattle  sheds  and  yards,  bridges,  fences,  a  water  plant,  a  skimming  station, 
tools  and  implements,  teams,  and  live-stock  experiments.  The  appropriation  for  - 
the  substation  also  includes  $1,000  for  irrigation  investigations  in  cooperation  with 
this  Department.  The  governing  board  of  the  college  and  station  is  at  present  con- 
stituted as  follows:  J.  S.  McDowell,  of  Smith  Center,  president;  C.  E.  Friend,  of  Sol- 
dier, vice-president;  E.  T.  Fairchild,  of  Ellsworth,  treasurer;  R.  J.  Brock,  of  Man- 
hattan; J.  W.  Berry,  of  Jewell  City;  J.  O.  Tulloss,  of  Sedan;  and  E.  R.  Nichols,  of 
Manhattan,  secretary  ex  officio. 

Massachusetts  Station. — Daniel  L.  Cleaves,  assistant  chemist,  is  no  longer  con- 
nected with  the  station. 

Missoriii  Fkuit  Station. — Paul  Evans,  a  graduate  of  the  State  University,  has 
been  elected  director  of  the  station. 

Nebraska  University  and  Station. — The  State  legislature  at  its  recent  session 
appropriated  $15,000  for  the  establishment  and  maintenance  for  two  years  of  a  sub- 
station in  the  western  portion  of  the  State.  The  work  at  first  will  be  directed  mainly 
to  the  protection  and  improvement  of  pasture  lands.  An  appropriation  of  $100,000 
was  also  made  for  buildings  and  improvements  for  the  school  of  agriculture  and 
experiment  station,  mainly  for  the  purpose  of  facilitating  agricultural  instruction. 

New  Hampshire  College  and  Station. — C.  M.  Weed  will  have  charge  of  nature 
study  and  elementary  science  courses  at  the  session  of  the  Marthas  Vineyard  Sunuiier 
Institute,  to  be  held  at  Cottage  City,  Mass.,  during  the  five  weeks  beginning  July  14. 

New  Jersey  Station. — The  experiment  station  building  was  completely  destroyed 
by  fire  on  April  23.  A  large  proportion  of  the  records  and  collections  was  saved. 
The  total  loss  was  about  $25,000,  practically  covered  by  insurance. 

Ohio  Station. — A.  D.  Selby,  botanist  of  the  station,  has  been  granted  a  research 
scholarship  in  the  New  York  Botanical  Garden,  where  he  has  been  working  since 
December. 

Tennessee  Station. — The  State  assembly  which  has  just  adjourned  appropriated 
$10,000  for  the  purchase  of  additional  land  for  the  station,  and  increased  the  appro- 
priation for  farmers'  institutes  to  $5,000.  The  station  will  hereafter  have  charge  of 
the  fertilizer  inspection  work,  which  will  probably  add  $3,000  to  the  income  of  the 
station. 

Utah  Station. — The  State  legislature  recently  adjourned  made  the  following 
appropriations  for  the  station  for  the  two  years  1903  and  190-1:  General  maintenance, 
$750;  printing,  $2,000;  building  for  poultry,  $3,500;  thrasher  with  power,  $400;  com- 
pletion of  cattle  and  sheep  barns,  $2,700;  building  for  hogs,  $1,500;  pure-bred  sheep 
and  hogs,  $800.  An  appropriation  of  $12,500  was  also  made  for  the  establishment 
and  maintenance  for  two  years  of  five  experiment  farms  to  be  located  in  different 
sections  of  the  State  for  the  purpose  of  testing  the  possibilities  of  the  nonirrigable 
lands. 

U.  S.  Department  of  Agriculture.— Dr.  H.  W.  Wiley,  chief  of  the  Bureau  of 
Chemistry,  has  been  appointed  official  representative  of  the  United  States  to  the 
Fifth  International  Congress  of  Applied  Chemistry,  to  be  held  in  Berlin,  May  31, 
1903.  W.  H.  Krug,  formerly  in  charge  of  the  dendro-chemical  laboratory  of  the 
Bureau  of  Chemistry,  has  resigned  to  accept  a  position  with  A.  Klipstein  &  Co.,  of 
New  York. 
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H.  L.  Bolley,  botanist  of  the  North  Dakota  College  and  Station,  has  been  appointed 
agricultural  explorer  of  the  Bureau  of  Plant  Industry,  the  appointment  to  take  effect 
June  1, 1903.  He  will  visit  different  countries  of  Europe,  particularly  Russia,  for  the 
purpose  of  securing  seeds  of  desirable  varieties  of  flax.  One  of  the  principal  objects 
will  be  to  obtain  varieties  resistant  to  the  flax  wilt,  due  to  a  species  of  Fusarium, 
which  disease  has  been  under  investigation  by  Professor  Bolley  for  a  number  of 
years. 

J.  E.  Stewart,  laboratory  assistant  in  the  pathological  division  of  the  Bureau  of 
Animal  Industry,  leaves  May  1  to  accept  a  position  with  the  National  Vaccine 
Company. 

H.  E.  Williams  has  beeia  promoted  to  assistant  chief  of  the  "Weather  Bureau,  D.  J. 
Carroll  to  chief  clerk,  and  E.  B.  Calvert  to  chief  of  division,  the  appointments  to 
take  effect  July  1. 

G.  K.  Holmes,  statistical  expert  of  the  Division  of  Statistics,  has  been  made  chief 
of  the  Division  of  Foreign  Markets. 

Miscellaneous. — The  North  Carolina  Agricultural  and  Mechanical  College  an- 
nounces a  summer  school  for  teachers,  to  oi^en  July  1  and  close  July  31.  Six  courses 
of  study  are  announced,  as  follows:  (1)  Elementary  agriculture,  ( 2)  manual  training, 
(3)  nature  study,  (4)  public  school  branches  and  kindergarten  work,  (5)  literary 
subjects,  and  (6)  Sunday-school  instruction. 

Andrew  Carnegie  has  given  §600,000  toward  the  endowment  of  the  Tuskegee 
Normal  and  Industrial  Institute. 

The  Agricultural  Experimenters'  League  has  recently  been  organized  in  New  York 
"for  the  promotion  of  cooperative  experiments  in  the  various  departments  of  farm 
husbandry;  for  the  promotion  of  intercourse  among  those  studying  farm  problems; 
for  the  advancement  of  agricultural  education;  for  the  collection  and  dissemination 
of  data  relating  to  country  life,  and  for  the  purpose  of  supporting  legislation  favor- 
able to  the  promotion  of  these  objects."  The  active  president  of  the  league  is  James 
E.  Rice,  of  Yorktown,  N.  Y.,  and  the  secretary,  John  Craig,  of  Cornell  University. 

A  general  index  to  the  reports  and  bulletins  of  the  Canada  Experimental  Farms 
published  from  1887  to  1901  has  recently  been  issued.  The  index  is  detailed  and 
complete,  and  will  be  very  useful  in  making  readily  accessible  the  results  of  the 
extended  work  which  has  been  done  on  varieties  of  field  crops,  fruits,  and  vegetables, 
and  along  other  lines. 

Floral  Life  is  the  name  of  a  new  monthly  magazine  published  in  Philadelphia, 
and  devoted  to  nature,  horticulture,  floriculture,  and  ornamental  gardening.  The 
magazine  is  in  reality  a  continuation  of  Meehanh  MonOihj,  which  has  been  consider- 
ably enlarged  and  greatly  improved  in  appearance  by  the  use  of  many  half-tone 
reproductions. 

T.  H.  Schloesing,  jr.,  has  been  elected  a  member  of  the  Paris  Academy  of  Sciences 
in  the  section  of  agriculture,  in  the  place  of  the  late  P.  P.  Deherain. 

The  death  of  Prof.  Augusto  Napoleone  Berlese,  w  hich  took  place  at  Milan,  Janu- 
ary 26,  1903,  is  noted  in  Staz.  Sper.  Agr.  Ital.,  36  {1903),  No.  1,  p.  33.  Professor 
Berlese  was  born  in  October,  1864,  and  received  his  doctor's  degree  from  the  faculty 
of  science  in  1885.  His  principal  works,  a  list  of  which  is  given,  have  been  con- 
ducted along  the  lines  of  vegetable  pathology. 
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During"  the  past  few  years  there  has  been  a  rapid  growth  of  interest 
in  questions  relating  to  courses  in  agriculture  of  secondary  grade. 
This  has  been  due  to  several  causes  operating  at  the  same  time.  The 
faculties  and  equipment  of  the  agricultural  colleges  have  been  \'er3^ 
materiall}"  strengthened,  the  number  and  variet}^  of  their  courses  in 
agriculture  have  been  greatl}'  increased,  and  they  are  engaging  much 
more  largely  in  various  forms  of  university-extension  work  thi-ough 
tiie  farmers'  institutes,  correspondence  courses,  etc.,  thus  attracting  a 
larger  number  of  students.  But  this  development  of  the  agi'icultural 
colleges  has  only  served  to  bring  out  more  clearly  the  fact  that  under 
the  best  conditions,  if  they  are  to  maintain  their  standing  as  colleges, 
they  can  meet  the  educational  requii'ements  of  only  asnrall  fraction  of 
the  youth  on  our  farms.  If  any  considerable  body  of  the  farm  l)oys 
and  girls  are  to  receive  definite  instruction  in  the  principles  of  agri- 
culture, it  must  be  in  schools  of  lower  grade  than  the  colU'ges. 

In  the  elementary  schools  no  considerable  amount  of  agricultural 
instruction  can  ever  be  included.  Without  doubt  their  courses  of 
study  can  be  much  improved  so  as  to  inculcate  a  love  of  nature  and 
country  life  and  to  impart  many  facts  and  a  few  principles  which  will 
be  of  direct  and  lasting  benefit  to  the  young  people  who  will  go  out 
from  them  to  spend  their  lives  on  farms,  but  in  schools  of  this  low 
grade  it  will  never  be  possible  to  teach  the  sciences  related  to  agricul- 
ture or  to  give  any  systematic  instruction  in  the  theory  and  practice 
of  agriculture.  For  these  reasons  the  friends  of  agricultural  educa- 
tion are  now  turning  their  attention  more  and  more  to  the  problems 
relating  to  secondary  courses  in  agriculture.  The  agencies  for 
instruction  of  this  grade  are  of  several  diflerent  kinds,  as  follows: 

(1)  High  schools  connected  with  agricultural  colleges;  (2)  separate 
agricultural  high  schools  endowed  by  the  State;  (3)  agricultural  schools 
for  negroes  in  the  Southern  States;  (4)  private  agricultural  schools; 
(5)  agricultural  courses  in  normal  schools;  and  (»>)  agricultural  courses 
in  public  high  schools. 

1.  The  first  agricultural  high  school  to  be  established  in  connection 
with  an  agricultural  college  was  the  school  of  agriculture  of  the  Uni- 
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versity  of  Minnesota,  which  has  recently  closed  its  fifteenth  3"ear  of 
successful  work.  Its  equipment  and  staff  of  instructors  are  in  everj' 
way  comparable  with  the  best  of  our  agricultural  colleges,  and  its 
course  of  stud}^  covering  three  years  of  six  months  each,  includes: 
For  the  boys,  music,  English,  mathematics,  drawing,  botan}^,  chem- 
istry, agricultural  physics,  agronomy,  animal  hus])andry,  dairying, 
horticulture,  poultry  culture,  dressing  and  curing  meats,  forestiy, 
veterinar}'  science,  carpentry,  blacksmithing,  and  military  drill;  for 
the  girls,  the  same  subjects,  except  that  courses  in  domestic  science 
and  practice  are  substituted  for  shop  work  and  a  portion  of  agricul- 
ture and  gymnastics  for  militar}"  drill.  For  young  men  practical 
experience  in  field  work  at  the  university  farm  or  elsewhere  is  required 
for  graduation.     The  enrollment  of  the  school  is  now  nearly  500. 

The  school  offers  a  practical  course  of  study  designed  to  fit  young 
men  and  young  women  for  successful  farm  life  and  it  serves  as  a  pre- 
paratory school  for  the  college  of  agriculture.  It  is  said  that  nearly 
all  of  its  graduates  not  only  return  to  the  farm,  but  generally  succeed. 
Many  of  the  young  men  are  growing  up  into  leadership  in  their 
respective  communities,  and  many  more,  by  their  quiet  example,  are 
bringing  a])out  a  more  hopeful  view  of  the  countr}'  and  farming. 

A  school  on  essentially  the  same  plan  but  without  the  courses  in 
domestic  science  is  maintained  at  the  University  of  Nebraska.  This 
school  in  1902-3  had  an  enrollment  of  207  ]>oys. 

2.  Separate  agricultural  high  schools,  endowed  by  the  State,  are 
found  in  Wisconsin,  Alal)ama,  and  California.  In  Wisconsin  two  such 
schools  have  been  esta])lished  in  accordance  with  a  State  law  of  1901 
authorizing  any  county  "to  appropriate  money  for  the  organization, 
equipment,  and  maintenance  of  a  school  of  agriculture  and  domestic 
economj","  and  providing  that  upon  the  approval  of  tlio  State  super- 
intendent of  public  instruction  the  State  will  pay  a  share  of  "not  to 
exceed  one-half  the  amount  actually  expended  for  instruction  in  such 
school,"  in  any  county. 

The  Marathon  County  School  of  Agriculture  and  Domestic  Economy, 
located  at  Wausau,  Wis.,  was  opened  October  6,  1902.  The  buildings 
and  equipment  provided  for  this  school  cost  $20,000.  The  school 
grounds  cover  C>  acres.  The  course  of  study  for  boys  includes  soils, 
plants,  animal  husbandry,  rural  architecture,  l)lacksmithing,  carpentry, 
and  mechanical  drawing;  for  girls,  cooking,  laundering,  sewing,  flori- 
culture, and  home  management  and  decoration.  Both  courses  include 
English  language,  literature,  United  States  histor}^,  civil  govermnent, 
and  commercial  arithmetic,  with  farm  accounts.  Tuition  is  free  to 
residents  of  Marathon  County,  and  the  enrollment  the  first  of  last 
December  was  62. 

The  other  school  is  located  at  Menomonie  and  is  known  as  the  Dunn 
County  School  of  Agriculture  and  Domestic  Science.  This  school  is 
equipped  with  a  fine  brick  main  ])uilding,  erected  by  the  county  at  a 
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cost  of  $16,000  for  the  joint  use  of  this  school  iiiid  th('  county  teachers' 
training  school,  and  a  frame  building-  for  .shop  work  which,  with  the 
grounds  surrounding  the  school,  cost  $5,000.  The  course  of  study 
covers  two  years  and  is  very  similar  to  that  in  the  Marathon  County 
school.  Tuition  is  free  to  residents  of  Dunn  County,  and  the  enroll- 
ment in  December  last  was  44. 

In  Alabama  a  State  law  passed  in  1896  provided  for  the  estaljli-sh- 
ment  of  agricultural  schools  in  each  of  the  nine  Congressional  districts 
of  the  State,  and  appropriated  to  each  of  these  schools  $2,5(JO  a  year, 
which  is  supplemented  by  local  funds.  As  actually  established,  these 
schools  have  been  a  combination  of  elementary  and  high  schools,  in 
which  a  general  education  has  been  given  with  a  limited  amount  of 
instruction  in  agriculture.  Farms  are  connected  with  the  schools  in 
which,  in  some  cases,  simple  field  experiments  have  been  conducted. 
Over  2,000  boys  and  girls  annually  attend  these  schools,  and  several 
hundred  of  them  receive  some  instruction  in  agriculture. 

In  California  a  State  appropriation  has  been  made  for  a  })olytechnic 
school  to  be  located  at  San  Luis  Obispo,  in  which  agricultural  educa- 
tion of  secondary  grade  will  be  a  leading  feature.  Plans  arci  being 
made  for  the  opening  of  this  school  at  an  early  day. 

3.  Courses  in  agriculture  of  approximately  high-school  grade  are 
maintained  at  a  number  of  schools  for  negroes  in  the  Southern  States. 
The  Hampton  Normal  and  Agricultural  Institute  in  Virginia  has  a  well- 
organized  course  of  this  character.  A  considerable  number  of  students 
in  the  institute  have  previously  attended  the  elementary  school  known 
as  the  A\'hittier  School,  which  is  a  public  county  school  located  on  the 
grounds  of  the  institute  and  furnished  by  it  with  teachers.  It  is  a 
practice  school  for  the  normal  students  in  the  institute  and  includes  a 
kindergarten  and  five  grades.  All  the  boys  and  girls  in  this  school, 
from  the  kindergarten  up,  have  nature  study,  elementary  studies  in 
plant  life,  soils,  and  insects,  and  work  in  a  garden  attached  to  the 
school. 

At  the  institute  the  regidar  course,  which  is  given  in  a  day  school, 
covers  the  studies  ordinaril}'  taught  from  the  sixth  to  the  ninth  gi'ades, 
inclusive,  and  occupies  three  years.  Pupils  who  have  no  funds  may 
attend  the  night  school  to  prepare  themselves  for  the  day  school,  mean- 
while earning  mone}^  by  farm  work  during  the  day.  Insti-uction  in 
agriculture  is  given  in  both  the  day  and  night  schools,  and  includes 
instruction  in  soils,  plant  protection,  animal  industry,  dairying,  drain- 
age, and  farm  management.  A  supplementary  cours(>  is  offered  to 
those  intending  to  prepare  themselves  to  be  agricultural  teachers  or 
farm  superintendents.  The  institute  has  an  excellent  equipment  of 
laboratories  and  apparatus,  farm  implements,  live  stock,  orchards, 
and  arable  land. 

Agricultural  courses  on  substantially  the  same  plan  are  conducted  at 
the  Tuskegee  Normal  and  Industrial  Institute  in  Ala))ama.     Among  the 
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other  schools  for  negroes  where  successful  agricultural  courses  are  main- 
tained are  the  Agricultural  and  Mechanical  College  for  Negroes,  Normal, 
Ala. ;  State  College  for  Colored  Students,  Dover,  Del. ;  Florida  State 
Normal  and  Industrial  College,  Tallahassee,  Fla. ;  Georgia  State  Indus- 
trial College,  College,  Ga. ;  State  Normal  School  for  Colored  Persons, 
Frankfort,  Ky. ;  Southern  University  and  Agricultural  and  Mechanical 
College,  New  Orleans,  La. ;  Alcorn  Agricultural  and  Mechanical  Col- 
lege, Westside,  Miss. ;  Agricultural  and  Mechanical  College  for  the 
Colored  Race,  Greensboro,  N.  C. ;  the  Colored  Normal,  Industrial,  and 
Mechanical  College  of  South  Carolina,  Orangeburg;  West  Virginia 
Colored  Institute,  Institute,  W.  Va. 

4.  Within  the  past  few  ,years  a  number  of  private  agricultural  schools 
of  secondary  grade  have  been  established.  One  of  the  most  successful 
of  these  institutions  is  the  National  Farm  School,  at  Doylestown,  Pa. 
This  school  was  established  in  1896,  and  is  supported  by  private  dona- 
tions, sales  of  farm  products,  and  tuition  fees.  A  State  appropriation 
of  $2,500  a  year  for  two  3'ears  became  available  in  1901,  and  the  State 
legislature  has  recently  increased  the  appropriation  for  the  next  bien- 
nial period.  The  equipment  consists  of  a  farm  of  122  acres,  main 
building,  barn,  greenhouses,  and  live  stock.  The  course  of  study 
covers  four  years,  and  includes  the  English,  mathematics,  and  natural 
sciences  usually  taught  in  a  high  school,  together  with  a  considerable 
amount  of  instruction  in  the  science  and  practice  of  agriculture.  About 
forty  boys,  mostly  from  cities,  attend  the  school  and  perform  a  large 
part  of  the  labor  necessary  to  carry  on  the  farm.  Eight  boys  gradu- 
ated in  1901,  six  of  whom  are  emploj^ed  on  farms,  and  two  have  been 
assistants  in  the  Bureau  of  Soils  of  this  Department. 

A  similar  school  of  slightly  lower  grade  is  the  Baron  de  Hirsch 
Agricultural  School,  established  in  1891  at  Woodbine,  N.  J.,  and  a  sec- 
ondary school,  known  as  the  Winona  Agricultural  and  Technical  Insti- 
tute, has  recently  been  established  at  Winona  Lake,  Ind. ,  witli  a  graduate 
of  Purdue  University  in  charge  of  the  agricultural  department. 

5.  In  order  to  prepare  teachers  to  give  instruction  in  agriculture  in 
the  public  schools  of  the  State,  short  courses  in  agriculture  and  horti- 
culture have  been  given  at  summer  schools  held  in  connection  with 
the  University  of  Missouri.  These  courses  were,  how^ever,  necessarily 
too  limited  in  extent  to  fully  meet  the  requirements  of  such  work,  and 
courses  in  agriculture  have  therefore  been  established  in  the  three 
State  normal  schools,  located  at  Kirksville,  Warrensl)urg,  and  Cape 
Girardeau.  At  the  lirst  the  course  in  agriculture  occupies  nine  and 
one-half  months;  at  the  second,  five  months;  at  the  third,  ten  months. 
The  demand  for  normal  instruction  in  agriculture  has  led  the  agricul- 
tural colleges  of  Coniiecticut  and  North  Carolina  to  plan  this  year 
summer  schools  for  teachers,  in  which  agricultural  subjects  will  be 
prominent. 

0.  All  of  these  agencies  com))ined  can  not  fully  supply  the  need  for 
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secondary  instruction  in  agriculture.  It  is  believed,  therefore,  that 
the  public  high  schools  in  or  near  the  rural  communities  should  offer 
courses  of  instruction  in  agriculture.  These  schools  draw  heavih' 
upon  the  adjacent  rural  comnuinities  for  their  students  and  should 
modify  their  courses  accordingly.  In  order  to  point  out  the  feas- 
il)ility  of  introducing  ag'ricultural  courses  into  the  high  school  pro- 
grammes, the  committee  on  methods  of  teaching  agriculture  of  the 
Association  of  American  Agricvdtural  Colleges  and  Experiment  Sta- 
tions, in  its  report  to  the  convention  of  the  association  held  at  Atlanta, 
Ga. ,  in  October,  1902,  outlined  a  number  of  high-school  courses  in 
which  agricultural  topics  were  included.  These  were  intended  to 
.show  that  such  courses  may  be  offered  in  the  high  schools  without 
any  violent  or  radical  reorganization  of  existing  programmes  for  such 
schools,  the  agricultural  subjects,  as  a  rule,  taking  the  place  of  Latin 
or  Greek  in  the  smaller  schools  and  being  offered  as  electives  in  the 
schools  where  the  elective  system  prevails. 

At  present  the  problem  of  obtaining  proper!}'  (jualitied  teachers  for 
this  work  is  a  serious  one.  Most  of  the  teachers  now  employed  in  the 
public  high  schools  have  been  trained  in  literary  and  scientific  institu- 
tions or  in  technical  schools  where  no  agricultui'c  lias  been  taught. 
It  is  only  now  and  then  that  a  teacher  is  found  who  is  in  real  sympa- 
thy with  agricultural  education.  Text- books  on  agricultural  siil^jocts, 
suitable  for  secondary  schools,  are  also  extremely  scarce;  l)ut  the 
trained  teachers  will  appear  and  suitable  text-books  will  be  provided 
when  the  demand  for  these  grows  strong  enough.  What  is  especially 
needed  now  is  an  organized  propaganda  through  the  agricultural  col- 
leges, agricultural  societies,  boards  of  agriculture,  farmers'  institutes, 
the  agricultural  press,  and  other  agencies,  with  a  view  to  impressing 
on  school  oflicers  and  teachers  and  on  the  agricultural  masses  the  impor- 
tance and  desirability  of  giving  serious  and  active  attention  to  this 
matter.  Every  successful  effort  to  maintain  an  agricultural  high 
school  or  an  agricultural  course  in  a  public  high  school  will  add 
momentum  to  this  movement.  When  the  advantages  to  be  derived 
from  agricultural  high  schools  and  secondary  courses  in  agriculture  in 
public  high  schools  are  once  clearly  demonstrated  in  a  fcAV  places,  it 
will  not  be  difficult  to  persuade  the  taxpayers  generally  to  contribute 
the  necessary  funds  for  their  maintenance. 

Technical  education  has  proved  a  sure  road  to  connuercial  develop- 
ment and  greatly  increased  wealth  in  connection  with  every  industry 
which  has  received  its  benefits.  It  will  prove  equally  so  as  regards 
agriculture.  The  tremendously  productive  results  which  have  already 
come  from  the  work  of  the  agricultural  colleges  and  experiment  sta- 
tions may  be  multiplied  a  hundredfold  by  introducing  into  the  sec- 
ondary schools  definite  and  systematic  teaching  of  the  technique  and 
scientific  principles  of  agriculture. 
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Errors  in  manure  sampling'  and  analysis,  W.  Frear  {Froc.  Soc.  Prom.  Agr. 
Sci.  190,2,  pp.  183-194). — The  general  plan  of  sampling  employed  "involved  the 
careful  weighing  of  the  entire  mass  of  each  manure,  its  immediate  mixture,  and 
redut'tion  by  partings,  with  repeated  mixing  between  successive  partings,  until 
approximately  aliquot  jjortions  of  50  to  75  lbs.  each  were  obtained.  Triplicate  ali- 
quots  being  taken,  they  were  each  finally  subdivided,  again  mixed  and  parted,  about 
one-tifth  to  one-seventh  of  each  triplicate  l^eing  reserved  for  analysis.  Loss  of  weight 
during  handling  was  checked  by  frequent  reweighings. 

"The  weighings  were  made  in  a  tared, metal-lined  cask,  having  a  cajmcity  of  75  to 
100  ]])s.  This  cask  was  frequently  retared  during  the  weighings  to  correct  for  slight 
gains  by  small  amounts  of  adherent  matter,  from  which  it  was,  however,  kept  as 
free  as  possible  by  frequent  cleaning.  The  average  tare  was  judged  to  be  correctly 
represented  by  the  average  of  the  frequent  tare  weighings  made.  The  scales  employed 
weighed  to  7  gni." 

The  analytical  determinations,  generally  in  triplicate,  included:  "(1)  Nitrogen, 
by  the  Konig  method:  Two  hundred  grams  manure  dissolved  to  a  paste  in  650  to 
1,150  gni.  of  concentrated  sulphuric  acid,  10  to  20  gm.  of  the  paste  taken  for  determi- 
nation by  the  ordinary  Kjeldahl  method;  (2)  nitrogen  in  air-dry  substance:  Immedi- 
ately after  air  drying,  later,  as  a  check  upon  change  in  hygroscopic  moisture;  (3) 
water-soluble  nitrogen:  One  gram,  washed  on  filter  with  200  cc.  of  water,  nitrogen 
determined  in  insoluble  residue;  .  .  .  (4)  ammoniacal  nitrogen:  One  gram  dis- 
tilled with  250  cc.  of  water  and  5  gm.  of  suspended  magnesia  under  22  to  25  in. 
vacuum  for  30  to  45  minutes;  .  .  .  (5)  hygroscopic  moisture:  Two  grams  in  water- 
oven  to  constant  weight;  (6)  ash:  Residue  from  5  ignited  at  low  red  heat;  (7)  pot- 
ash: In  10  gm.  after  carbonizing  with  sulphuric  acid,  by  Lindo-Gladding  method;  (8) 
water-soluble  potash:  In  solution  made  from  10  gm.,  by  boiling,  Lindo-Gladding 
method;  (9)  phosphoric  acid:  Five  grams  fused  with  sodium  carbonate  and  potas- 
sium nitrate,  fusion  analyzed  by  molybdate-magnesia  mixture  method;  (10)  matiere 
noire:  Ten  grams  treated  as  usual  with  weak  hydrochloric  acid  followed,  after  wash- 
ing, with  4  percent  ammonia  water;  (11)  potash  and  phosphoric  acid,  associated 
with  mature  noire:  In  residues  by  Lindo-Gladding  and  fusion  methods." 

The  studies  were  made  on  2  lots  of  manure.  The  losses  of  weight  at  the  second 
weighing  were  found  to  be  3.08  and  3.36  per  cent,  respectively;  at  the  third  weigh- 
ing 4.6  and  7.98  per  cent.  "The  large  percentages  of  loss  occurring  during  the  thor- 
ough mixing  of  the  material  declare  strongly  the  need  for  expedition  and  care  at 
every  other  point  to  protect  the  manure  from  heat,  wind,  and  large  surface  exposure 
whereby  volatilization  might  be  increased;  they  further  emphasize  the  need  for 
reweighing,  at  every  parting,  of  the  entire  mass  parted." 
938 
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There  were  ranges  of  1.25  and  4  per  cent  in  the  (leterniinations  of  moisture  in 
dupheate  samples.  The  variations  in  the  determinations  of  other  constituents  are 
shown  in  the  following  tal)le: 

Voriations  in  triplicate  determinations  of  various  constiliicnls  in  tiro  satnplcs  of  manure. 


Sample  I. 


Constituents. 


Ash 

Nitrogen 

Potasli 

Phosphoric  acid 


Per  cent. 

11.39 

2.40 

3.22 

1.33 


(b) 


Per  cent. 

11.19 

2.29 

3. 28 

1.29 


(c) 


Per  cent. 

11.43 

2. 23 

3.25 

1.29 


Sample  II. 


(a) 


Per  cent. 

14.47 

2.22 

3.  .55 

1.36 


(b) 


Per  cent. 

16.11 

2.19 

3.46 

1.41 


(c) 


Per  cent. 

16.27 

2.33 

3.60 

1.95 


' '  We  may  conclude  from  the  foregoing  facts  that  a  large  mass  of  manure  can  be 
satisfactorily  represented  only  by  original  samples  of  relatively  large  amount;  that 
the  latter  must  be  thoroughly  subdivided  under  conditions  unfavorable  to  heating, 
and,  so  far  as  can  be,  to  evaporation;  that  check  weighings  be  made  at  every  parting, 
and  that,  when  the  material  is  sufficiently  mixed,  triplicate  sul)samples  should  be 
taken  for  separate  determination  of  loss  in  air-drying,  at  least,  in  order  to  guard 
against  errors  introduced  by  large  ineciualities  in  the  moistness  of  samples.  Further- 
more, it  is  clear  that  in  handling  large  masses  of  manure  greater  accuracy  of  final 
result  will  be  secured  by  rapid  weighing  in  large  quantities  on  scales  of  low  sensi- 
tiveness than  by  weighing  in  small  quantities  on  more  sensitive  scales,  because  of 
the  rapid  drying  which  the  manure  undergoes  under  the  latter  conditions." 

The  estimation  of  available  phosphoric  acid  in  manures,  W.  F.  Sutherst 
(Aiiah/yt,  JS  {1903),  No.  324,  p}>.  G(!-7J). — Comparative  determinations  of  the  solubil- 
ity of  the  phosphoric  acid  of  basic  slag,  basic  superphosphate,  precipitated  jihosphate, 
and  coprolite  in  1  per  cent  citric  acid  and  in  solutions  of  potassium  binoxalate,  bitar- 
trate  and  bimalate  of  the  same  degree  of  acidity  as  the  citric-acid  solution  are  reported. 
The  potassium-binoxalate  and  Ijitartrate  solutions  gave  results  on  basic  slag  agreeing 
quite  closely  with  those  obtained  with  1  per  cent  citric  acid.  The  potassium-bima- 
late  solution  gave  much  lower  results  than  the  other  solvents  used.  With  the  other 
phosphatic  materials  tested  the  solvents  gave  very  discordant  results.  From  the 
results  of  repeated  extractions  of  basic  slag  and  coprolite  with  1  per  cent  citric-acid 
solution  the  conclusion  is  drawn  "that  practii-ally  the  whole  of  the  phosphoric  acid 
in  any  manure  is  available  for  plant  food,  but  that  in  some  it  is  assimilable  in  a 
shorter  time  than  others.  Whether  the  usual  method  of  testing  the  available  plant 
food  and  the  results  obtained  by  it  give  any  definite  idea  of  the  amount  a  plant  is 
capable  of  absorbing  or  not,  it  seems  from  the  experiments  carried  out  that  there  is 
certainly  a  relation  between  the  amount  dissolved  and  the  amount  whicli  is  in  an 
easily  assimilable  form,  since  the  large  proportion  of  phosphoric  acid  dissolved  out 
of  the  basic  slag  by  one  treatment  with  citric  acid  as  distinguished  from  tliat  removed 
from  coprolite  in  proportion  to  the  total  present  easily  accounts  for  the  more  rapid 
effect  of  basic  slag  on  a  crop  than  that  of  a  ground  mineral  phosphate."  The  ques- 
tion as  to  what  extent  the  action  of  the  weak  acid  solvents  used  in  determining  the 
availability  of  phosphoric  acid  imitates  natural  processes  due  to  acid  excretions  from 
tlie  roots  of  plants  is  discussed  at  some  length  l)y  the  author  and  others,  and  the 
ar))itrary  character  of  such  methods  of  determining  availability  of  phosphoric  acid 
was  ])ointed  out. 

On  the  solution  of  insoluble  calcium  phosphate  by  means  of  ammonium 
citrate  solutions,  K.  Zulkowski  and  F.  Cedivoda  (Chem.Ind.,  ■^i!  {1903),  pp.  1-9, 
37-33;  ah.'<.  in  Chem.  Centbl,  1903,  I,  No.  S,pp.  477,  ^75).— Investigati(jns  are  reported 
which  lead  to  the  conclusion  that  solution  of  calcium  phosphate  in  ammonium  cit- 
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rate  solutions  depends  upon  the  formation  of  neutral  and  acid  calcium-amnionium 
citrates,  of  which  the  latter  only  are  stable.  The  results  of  a  study  of  the  behavior 
of  mono-,  di-,  and  tri-ammonium  citrates  toward  di-,  tri-,  and  tetra-calcium  phos- 
phates are  reported  in  detail. 

On  the  determination  of  citric-acid  soluble  phosplioric  acid,  W.  Naumann 
{Chem.  Ztg.,  21  {1903),  No.  12,  pii.  120,  121).— The  method  proposed  is  as  follows: 
Add  \  liter  of  2  per  cent  citric  acid  to  5  gm.  of  slag  and  shake  in  a  rotary  apparatus 
for  I  hour.  To  100  cc.  of  the  filtered  extract  thus  obtained  add  8  cc.  of  strong  nitric 
acid  and  heat  first  over  a  small  flame  and  then  boil  until  the  volume  is  reduced  to 
about  25  cc.  Cool,  add  25  cc.  of  strong  sulphuric  acid  and  5  cc.  of  nitric  acid,  and 
heat  until  white  fumes  begin  to  come  off  (about  10  minutes),  cool  in  the  bath,  and 
make  up  to  a  volume  of  \  liter.  To  125  cc.  of  the  filtered  solution  thus  obtained  add 
35  CO.  of  concentrated  ammonia,  50  cc.  of  2-1  per  cent  ammonium  citrate,  and  25  cc. 
of  magnesia  mixture,  and  shake  for  \  hour  to  precipitate  phosphoric  acid. 

The  preparation  of  ammonium  nitrate  molybdic  solution  for  the  determi- 
nation of  phosphoric  acid,  A.  Mekcier  {Bui.  Acad.  Ruij.  Behj.,  16  (1902),  pp. 
389-393;  abs.  in  Chem.  CenlU.,  1903, 1,  No.  6,  p.  5,59)  .—Various  methods  of  preparing 
molybdic  solution  were  compared.  That  preferred  by  the  author  is  as  follows: 
Dissolve  100  gm.  of  molybdic  acid  in  144  cc.  of  10  per  cent  ammonia  (sp.  gr.  0.9593), 
make  the  volume  to  500  cc.  with  Avater,  and  pour  into  1  liter  of  nitric  acid  of  1.2  sp.  gr. 

The  rapid  determination  of  potash  in  kainit,  M.  Passon  {Ztschr.Angew.  Chem., 
15  ( 1902),  No.  49,  pp.  1263-1265). — The  method  proposed  is  briefly  as  follows:  Dissolve 
10  gm.  of  the  salt  in  200  cc.  of  water  acidified  with  5  cc.  of  hydrochloric  acid,  boil, 
and  add  barium  chlorid  in  excess  to  precipitate  the  sulphuric  acid.  Cool,  make  up 
to  500  cc.  with  alcohol,  cool  again,  make  up  again  to  the  mark,  and  filter.  To  25  cv. 
of  the  filtrate  add  platinum  chlorid  solution  and  125  cc.  of  96  per  cent  alcohol,  and 
stir  for  5  minutes.  Filter  through  a  Gooch  filter,  wash  with  80  per  cent  alcohol, 
then  with  ether,  dry  for  2  hours  at  100°  C,  and  weigh.  Dissolve  the  precipitate 
with  hot  water,  wash,  and  dry  as  before,  and  weigh  again.  The  difference  gives  the 
potassium  platinochlorid  corresponding  to  0.5  gm.  of  substance. 

The  determination  of  potash  in  fertilizers  by  substituting  milk  of  lime 
for  ammonia  and  ammonium  oxalate  as  the  precipitant,  C.  L.  Hare  {Jour. 
Amcr.  Chem.  Soc,  25  {1903),  No.  4,  pp.  416-420).— Vreviously  noted  (E.  S.  R.,  14, 
p.  109). 

Modifications  of  an  apparatus  for  the  determination  of  nitrates  and 
nitrites,  E.  Commaxducci  {Staz.  Sper.  Agr.  Itah,  35  {1902),  No.  9,  pp.  747-75-2,  Jig.  1; 
abs.  in  Chem.  Centhl,  1903,  I,  No.  3,  p.  194). 

The  volumetric  determination  of  nitric  acid,  J.  K.  Phelps  {Ztschr.  Anorgan. 
Chem.,  33  {1902),  p.  357;  abs.  in  Chem.  Ztg.,  27  {1903),  No.  15,  Repert.,  p.  55).— Tests 
of  the  accuracy  of  a  modification  of  Holland's  method  «  are  reported.  With  proper 
precautions,  which  are  described,  the  method  is  said  to  give  accurate  results. 

A  simple  method  for  the  quantitative  determination  of  nitric  acid  in  water, 
G.  FuERicns  {Arch.  I'hartn.,  -^41  {1903),  No.  1,  pj>.  47-53). — The  method  jiroposed 
rests  upon  the  fact  that  the  nitrates  are  readily  converted  into  chlorids  by  the 
addition  of  hydrochloric  acid  and  the  excess  of  the  acid  may  be  removed  by  evapo- 
ration. Thus  by  determining  chlorin  in  the  original  solution;  adding  hydrochloric 
acid,  evaporating  to  dryness,  and  determining  the  chlorin  in  the  residue;  subtracting 
the  results  of  the  first  determination  from  the  second  and  multiplying  the  remainder 
by  1.525  the  N^O^  present  in  the  water  may  l)e  obtained. 

The  determination  of  hardness  in  -water,  W.  Peters  {Ajwth.  Ztg.,  IS  {190,3), 
pp.  25,  26;  abs.  fn  Chem.  Centhl,  1903,  I,  No.  7,  p.  41S). —¥or  waters  containing  large 
amounts  of  magnesia  in  addition  to  lime  the  author  uses  Wartha's  method. 

«Chem.  News,  17  (1868),  p.  219. 
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Analysis  of  milk  and  dairy  products  {Xord.  Mejeri  Tidu.,  IS  {190J),  Xn.  11, 
p.  142). — Official  methods  of  analysis  adopted  by  the  Agricultural  Department  of 
Sweden  for  the  State  and  County  Chemical  Control  Station. — v.  w.  woll. 

The  determination  of  the  percentage  of  water  in  butter  {Jour.  Dept.  Agr. 
and  Tech.  Instr.  Ireland,  S  {1902),  No.  l,pp.  <9~'-9,^).— This  discusses  different  methods 
of  sampling  and  analysis  and  gives  the  results  of  comparative  tests.  The  most  satis- 
factory method  of  sampling  was  the  use  of  a  large  trier  thrust  vertically  through  the 
bulk  of  the  butter,  the  core  so  obtained  being  placed  in  a  glass-stoppered  bottle, 
melted,  shaken,  and  afterwards  cooled.  Of  the  ordinary  analytical  methods  for 
determining  moisture  the  use  of  a  flat-bottomed  porcelain  dish  and  pumice  stone  is 
considered  the  most  accurate,  the  details  of  mani])ulation  as  recommended  for 
creamery  and  factory  managers  being  given. 

The  application  of  Wollny's  refractometer  to  the  determination  of  the  fat 
content  of  skim  milk,  C.  Bartiiel  {Nord.  Mejeri  Tkln.,  18  {1903),  No.  6,  p.  71). — 
Comparisons  of  determinations  of  the  fat  content  of  184  samples  of  separator  skim 
milk  liy  the  refractometer  and  Gottlieb's  methods  led  to  the  conclusion  that  the  for- 
mer method  is  well  adapted  for  use  where  a  large  nundicr  of  determinations  are  to 
be  made.  The  average  difference  of  the  determinations  by  the  two  methods  was 
0.01  per  cent,  a  difference  of  0.05  per  cent  occurring  in  2  cases,  0.04  jm  r  cent  in  5 
cases,  and  0.03  per  cent  in  17  cases.  Thirty-eight  comparative  dctcrniiiiations  were 
alike. — f.  w.  woll. 

Methods  of  incineration  for  determining  chlorin  in  animal  solutions  and 
organs  as  well  as  in  foods,  C.  Strzyzowski  {Oc^terr.  Chem.  Ztg.,  6  {1903),  ^jp. 
25-28;  ahs.  in  Chem.  Centbl.,  1903,  I,  No.  10,  p.  601).— In  the  method  proposed  the 
substance  is  dried  and  carefully  incinerated  in  presence  of  magnesium  oxid  (1  gm.  to 
20  cc.  of  solution  or  10  gm.  of  the  solid  substance  moistened  with  10  to  15  cc.  of 
water).  The  product  thus  obtained  is  dissolved  in  the  exact  amount  of  sulphuric 
acid  required  for  complete  solution  and  the  chlorin  is  determined  by  titration  accord- 
ing to  the  Mohr  method. 

The  chemistry  of  plant  and  animal  life,  H.  Snyder  {Ea.Mon,  Pa.:  Clieniical 
Pub.  Co.  P/T.S.S,  1903,  pp.  XVJI  +  406,fgii.  i05').— This  volume,  which  is  designed  as 
a  text-book  suitable  for  the  instruction  in  chemistry  of  students  in  agricultural  col- 
leges, contains  chapters  on  the  foundation  princi2:)les  of  chemistry,  the  chemistry  of 
plant  growth,  the  composition  of  plants,  feeding  value  of  different  crops,  rational 
feeding  of  animals,  and  related  topics.  In  every  case  the  explanations  are  full  and 
clear,  and  the  volume  should  i5rc)ve  a  useful  handbook,  especially  since  the  subjects 
presented  and  the  methods  of  treatment  are  such  that  the  relations  of  chemistry  to 
everyday  life  are  emphasized. 

Text-book  of  agricultural  chemistry,  A.  Mayer  {Lehrbuch  der  Agrikultur- 
chemie.  Heidelberg:  Carl  Winter,  1902,  5.  rev.  ed.,  vol.  2,  pt.  2,  pp.  VI+253,  figs.  3).— 
This  is  the  second  and  concluding  part  of  the  second  volume  of  the  fifth  revised 
edition  of  this  work  (E.  S.  R.,  13,  p.  913).  The  first  part  of  this  second  volume 
deals  with  soils;  the  second  part  is  devoted  to  fertilizers.  The  third  and  last  volume 
of  this  work,  which  is  now  in  course  of  preparation,  deals  with  the  chemistry  of 
fermentation. 

The  application  of  the  equilibrium  law  to  the  separation  of  crystals  from 
complex  solutions  and  to  the  formation  of  oceanic  salt  deposits,  I"-.  F.  Arm- 
strong {Bpt.  British  J.s.soc.  Adr.  Sci.  1901,  i)p.  262-282,  figs.  ,5).— This  is  a  i)aper  com- 
piled from  a  series  of  23  papers  by  van't  Hoff  and  his  pupils  (E.  S.  R.,  14,  p.  430), 
published  since  the  year  1897  in  the  proceedings  of  the  Berlin  Academy  of  Sciences. 
The  author  states  that  "apart  from  these  and  the  information  given  by  van't  Hoff  in 
his  text-books,  there  are  only  two  other  papers  bearing  on  the  subject— one  by  van 
der  Heide,«  the  other  by  Lowenherz."& 

«Ztschr.  Physikal.  Chem.,  12  (1893),  p.  416. 
ftZtschr.  Physikal.  Chem.,  13  (1894),  p.  459. 
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Methods  for  the  investigation  of  canceling'  inks  and  other  stamping  inks, 

E.  E.  EwELL  (  IJ.  S.  Df'pt.  Agr.,  Bureau  of  Chemistry  Circ.  12,  pp.  8). 

New  laboratory  apparatus,  C.  Zahn  {Chem.  Ztg.,  'S7  {1903),  No.  7,  pp.  69,  70, 
figs.  3).- — Descriptions  are  given  of  burettes  with  automatic  arrangements  for  filling 
to  the  zero  point,  and  of  a  pipette  for  use  in  Gerber's  milk  test. 

Report  of  the  Swedish  chemical  control  stations  for  1900,  A.  Lyttkens 
{Ber.  K.  Lantbr.  Styr.,  1900,  p>}).  335-357). — The  10  chemical  control  stations  sup- 
ported by  the  Swedish  Government  examined  54,691  samples  of  agricultural  prod- 
ucts during  the  year,  of  which  number  over  46,000  were  dairy  products.  The  8 
chemical  stations  sui:)ported  by  county  agricultural  societies  examined  3,687  samples, 
of  which  numljer  nearly  two-thirds  were  dairy  products.  Summaries  of  the  results 
of  analyses  of  soils,  fertilizers,  feeding  stuffs,  dairy  products,  etc.,  for  all  stations  are 
presented  in  the  report. — f.  w.  woll. 

BOTANY. 

North  American  species  of  Leptochloa,  A.  S.  IIiTtiuocK  {V.  S.  Dcpt.  Agr., 
Buri'uu  of  I'Umt  Judust.rg  Bui.  33,  pp.  24,  ]>ls-  0,  figs.  16). — In  order  to  clear  up  some 
of  the  bibliographical  and  taxonomic  difficulties  iu  this  genus  the  author  has  reviewed 
the  North  American  species,  giving  a  key  and  diagnostic  description  to  those  species 
occurring  within  the  range  indicated.  With  one  or  two  exceptions  most  of  these 
species  are  confined  to  the  warmer  parts  of  the  country  and  one  species  {Leptochloa 
ihiliin)  is  an  important  range  grass  in  the  Southwest. 

Notes  on  the  poisonous  plants  of  Nebraska,  C.  E.  Bessey  {Proc.  >S'or.  Prom. 
Agr.  Sri.  1902,  pp.  34-41)- — A  general  sunnnary  is  given  of  a  more  extensive  paper 
in  which  12  species  of  plants  reputed  poisonous  to  man  externally,  29  internally, 
and  35  species  poisonous  to  stock  are  described.  In  the  summary  only  those  are 
enumerated  and  described  which  are  rather  definitely  known  to  be  injurious. 

Notes  on  fungi,  C.  G.  Llovd  {Mycologicul  Notes,  1903,  No.  13,  pp.  121-132,  pis.  4, 
figs.  :/). — Keys  are  given,  together  with  technical  descriptions  of  the  species  of  Catas- 
toma  and  Mitremyces.  Miscellaneous  notes  are  also  given  of  Geaster  fortiicatus, 
Dictybole  texeusis,  Torreitdiu  jiulclwlln ,  etc. 

Note  on  the  water  content  of  certain  plants,  W.  R.  Lazenuy  {Proc.  Soc.  Proui. 
Agr.  Sci.  1902,  pp.  195-200). — A  report  is  given  (jf  a  series  of  observations  made  upon 
the  water  content  of  a  number  of  plants  on  account  of  the  bearing  of  this  factor  on 
the  effect  of  drought  and  frost  on  the  plants.  The  accompanying  ta])le  shows  the 
percentage  of  water  in  the  foliage  and  twigs  of  a  number  of  varieties  of  fruits: 

Percentage  of  vxiter  iu  foliage  and  twigs. 


Variety. 


Delaware  grape 

Concord  grape . ; 

Ostheim  cherry 

Ida  cherry 

Snyder  blackberry 

Wilson,  Jr.,  blackberry 

Duchesse  pear 

Keiffer  pear 


Foliage. 


'1^1?"      October-. 


Per  cent. 
.57. 80 
53.78 
60.04 
51. 40 
45. 50 
42.  .51 
45. 78 
48.60 


Per  Of  lit . 
48. 35 
49.84 
41.63 
48.  64 
45.  71 
41.17 
44.47 
45.70 


Twigs. 


March  23.       April  2. 


Per  cent. 
39.89 
42.00 
47. 15 
,53. 11 
46.  86 
49. 57 
49. 55 
51.44 


49.66 
51. 59 
49.01 
46.66 
51. 82 
51. 35 


The  percentage  of  moisture  in  a  numV)er  of  forest  trees  was  also  determined  at  dif- 
ferent periods,  the  average  percentage  being  shown  in  the  accompanying  table: 
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Airragr  jx'rrcntiK/i'  of  moisture  m  forest  trees. 


Kind. 

Decem- 
ber 1, 1898. 

March  2, 
1899. 

April  15, 
1899. 

May  24, 
1899. 

Average. 

Per  cent. 
52.3 
50. 5 
52.7 
42.4 
37. 2 
41.8 
43.9 

Per  cent. 
52.6 
45.4 
41.9 
.57. 8 
45.  r, 
41. 1> 
41.7 

Per  cent. 
54.6 
43.4 
45. 5 
49.4 
40.1 
40.2 
.51.9 

Per  cent. 
56.4 
.52.  3 
56.5 
00.1 
.5.5.1 
.53.6 
50. 3 

Per  rent. 
53.9 

Maple 

Walnut 

49.4 
49.1 

.52. 4 

Ash 

44.5 

Oak           .               

44.2 

Elm 

48.4 

average 

Total 

4G.6 

4C,.4 

40.4 

.55.  7 

48. 8 

The  influence  of  humidity  on  the  formation  and  development  of  stomata, 
G.  Mariana  {Separate  from  Atti  Inst.  Bot.  Univ.  Pavia,  2.  ser.,  S  {lOOJ),  2jp.  .32). — 
Studies  are  reported  on  the  effe(;t  of  humidity  on  the  development  of  stomata  on  the 
cotyledouarj'  leaves  of  a  number  of  plants  such  as  buckwheat,  beets,  radishes,  balsam, 
white  lupine,  crimson  clover,  plane  tree  {Acer psewloplatanus) ,  gourds,  etc.  Accord- 
ing to  the  author,  humidity  favors  the  development  of  the  superficial  area  of  the 
cotyledons,  and  for  a  given  area  there  are  usually  fewer  stomata  per  unit  of  surface 
of  those  Cf^ityledons  produced  in  moist  atmospheres.  The  development  of  the  epi- 
dermal cells  in  the  cotyledonary  leaves  follows  the  same  rule.  In  general  a  humid 
atmosphere  favors  the  formation  of  stomata,  although  not  increasing  their  number. 
Humidity  and  drought  were  found  to  have  no  effect  in  influencing  the  relative 
numl)er  of  stomata  on  the  two  surfaces  of  the  leaves. 

The  effect  of  concentration  of  solutions  on  the  respiration  of  plants,  AV. 
Palladine  and  A.  Komleff  {Rei).  G.'n.  Bnl.,  14  {1902),  No.  16S,  pp.  497-516)  .—T\\q 
effect  of  different  concentrations  of  saccharose  on  the  respiration  of  a  number  of 
different  ])lants  is  reported.  The  results  obtained  show,  so  far  as  the  respiratory 
energy  of  the  jilants  was  concerned,  that  the  respiration  of  the  plant  was  highest 
when  solutions  of  average  concenti'ation  were  used.  Tf  stronger  or  weaker  solutions 
were  employed  there  was  a  marked  falling  off  in  the  respiration  of  the  plants.  The 
effect  of  sudden  changes  in  the  strength  of  solution  showed  that  changing  etiolated 
leaves  of  beans  from  a  strong  to  a  weak  solution  resulted  in  a  rapidly  increased 
respiration,  while  transferring  them  from  a  weak  to  a  stronger  one  diniinislied  the 
respiratory  energy. 

The  influence  of  mineral  salts  on  the  respiration  of  plants  during-  g-ermi- 
nation,  S.  Krzesnieniewski  {Separate  from  Bui.  Acad.  Scl.  (.'racovie,  1902,  pp.  l-41,pls. 
2;  atis.hi,  Bot.  f'enfbl.,  90{1902) ,  JVo.  19,  pp.  525,  526). — After  reviewing  the  investiga- 
tions of  others  relating  to  the  action  of  certain  minerals  on  germination  the  author 
gives  a  report  of  his  investigations  on  the  influence  of  the  various  mineral  salts  con- 
tained in  the  Knopp  solution  on  the  germination  of  radish  seed.  It  was  found  that 
the  respiration  of  plants  began  at  the  time  the  seed  began  to  swell  and  increased 
quite  rapidly  as  soon  as  the  radicle  began  to  appear.  The  proportion  of  carbon 
dioxid  to  oxygen  was  equal  to  1  at  the  beginning  of  the  experiment  but  it  rapidly 
diminished  as  the  respiration  reached  its  maximum.  The  different  salts  which 
entered  into  the  composition  of  the  Knopp.  solution  did  not  affect  the  respiration 
in  the  same  manner.  The  potash  salts  were  most  active  and  where  these  were 
omitted  the  respiration  was  very  low.  Practically  the  same  results  were  ol)tained 
with  the  nitrates. 

The  effect  of  temperature  on  carbon  dioxid  assimilation,  G.  L.  C.  Matthaei 
{Ann.  Bot.,  16  {1902),  No.  64,  jjp.  591,  592). — An  abstract  is  given  of  a  paper  pre- 
sented before  the  British  Association  for  the  Advancement  of  Science,  which  shows 
the  effect  of  temperature  on  the  assimilation  of  various  leaves.     A  number  of  leaves 
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of  the  cherry  laurel  were  kept  for  some  time  under  exactly  similar  conditions,  and 
the  effect  of  temperature  noted.  The  lowest  temperature  at  which  assimilation  could 
be  detected  was  —6°  C. ,  and  this  is  said  to  be  the  first  well-established  case  of  assimila- 
tion taking  place  at  a  temperature  below  0°  C.  For  temperatures  between  —6°  C.  and 
33°  C,  it  was  found  that  assimilation  is  affected  in  the  same  way  as  is  respiration. 
If  the  illumination  is  sufficient  the  assimilation  increases  directly  with  the  tempera- 
ture. For  temperatures  above  33°  C.  the  results  are  complicated  by  the  injurious 
effects  of  temperature,  and  the  death  of  the  leaves  took  place  at  41  to  45°  as  was 
shown  by  a  rapid  decrease  in  the  respiration  which  ceases  entirely  after  several  hours. 

Influence  of  previous  environment  in  variety  tests,  T.  L.  Lyon  (Frur.  Soc. 
Prom.  Afjr.  Sri.  1902,  pp.  70-7.3). — An  account  is  given  of  a  series  of  experiments  with 
Turkish  red  wiieat  which  was  ol)tained  from  Ohio,  Iowa,  Kansas,  and  Nebraska  and 
grown  at  the  Nebraska  Station.  Although  this  variety  is  supposed  to  be  a  fairly  con- 
stant one,  wide  differences  are  noted  in  the  yield  of  grain  and  character  of  the  plant 
grown  from  the  different  lots.  The  author  believes  that  the  habits  of  growth  of  the 
wheat  plant  are  very  readily  changed  by  its  environment  and  that  a  few  years  are 
sufficient  to  produce  a  great  difference  in  this  respect.  While  certain  variety  charac- 
teristics undergo  slight  changes  others  are  deeply  affected  and  reliable  conclusions 
can  not  be  based  ujion  variety  experiments  in  which  the  material  is  collected  from 
regions  differing  widely  in  their  climatic  conditions. 

The  individuality  of  plants  as  a  factor  in  nutrition  studies,  E.  B.  Yoorhees 
and  J.  <i.  Lip.MANS  [I'roc  Soc.  J'rum.  A(/7'.  Sci  190;?, pp.  4---49). — Attention  is  called 
to  the  importance  of  considering  the  individuality  of  the  plant  as  a  factor  in  plant 
studies,  especially  when  but  a  few  individuals  are  under  observation.  Examples  are 
cited  of  pot  experiments  with  several  varieties  of  plants  in  which  wide  variations  were 
noted  in  the  growth  and  yield  of  the  different  plants.  The  conditions  of  the  experi- 
ments were  practically  identical  and  the  variation  could  be  attributed  only  to  the 
individuality  of  the  plants.  The  aim  of  the  paper  was  to  emphasize  the  particular 
influence  of  plant  individuality  in  plant  nutrition  studies  so  as  to  awaken  suggestions 
as  to  the  best  means  for  reducing  sucli  influences  to  a  minimum. 

On  the  decomposition  of  proteid  materials  in  plants,  H.  Karapetoff  and 
M.  Sabachnikofp  {Rev.  Gen.  Bot.,  14  {1902),  No.  167,  pp.  ^5--^6).— It  having  been 
shown  by  several  authors  that  the  quantity  of  nondigestible  proteid  material  in 
plants  depends  upon  the  respiratory  energy,  the  authors  conducted  a  series  of  experi- 
ments to  investigate  the  effect  of  depriving  plants  of  all  sources  of  food  to  ascertain  the 
effect  on  the  transformation  of  nondigestible  proteids.  Young  seedlings  of  wheat 
and  barley  were  separated  into  equal  lots,  one  of  which  was  inunediately  analyzed 
and  the  other  was  kept  in  the  dark  for  a  considerable  time,  after  which  the  plants 
were  analyzed  by  the  same  method  as  used  for  the  analysis  of  the  fresh  ones.  The 
results  of  the  experiments  show  that  in  the  absence  of  nutrition  tlie  nondigestible 
proteid  material  in  jjlants  had  decomposed  very  slowly.  For  a  few  days  there  was 
an  increase,  after  Avhich  a  gradual  diminution  of  the  total  proteids  of  the  plants. 

The  influence  of  wounds  on  the  formation  of  proteid  material  in  plants, 
J.  KovcHOFF  {Hev.  Gen.  Bot.,  14  {1902),  No.  167,  pp.  449-462). — Studies  are  reported 
on  the  effect  of  cutting  bulbs  on  the  production  of  nondigestible  proteids  in  plants. 
Several  varieties  of  onions  were  exj>erimented  upon,  the  bulbs  being  cut  in  half,  one 
portion  placed  in  a  dark  humid  atmosj^here  and  the  other  analyzed  at  once.  The 
author  found  that  wounding  resulted  in  an  increase  in  the  nondigestible  proteids. 
This  increased  in  a  greater  proportion  than  the  total  proteids.  In  the  absence  of 
oxygen  the  nondigestible  proteids  made  little  or  no  increase  when  subjected  to  the 
other  conditions  of  the  experiment. 

Investigations  on  vegetable  oils  and  their  formation,  especially  in  the 
olive,  C.  Hartwicii  and  W.  Uhlmann  {Arch.  Pharm.,  240  {1902),  No.  6,  pp.  471- 
480). — The  authors  describe  the  microchemical  reaction  of  various  vegetable  oils, 
after  which  particular  attention  is  given   to  the  formation  of  oil  in  the  fruit  of  the 


T50TANY. 


945 


olive.  The  olive  fruits  were  subjected  to  analyses  from  time  to  time  duriii-,'  tiie 
growing  season  and  the  results  of  the  analyses  are  given.  The  authors  have  divided 
the  growing  season  into  3  periods:  The  first,  in  which  there  is  but  a  very  slight 
amount  of  oil  present  in  the  fruit;  the  second,  which  occurs  from  August  to  October, 
is  a  period  of  rapid  oil  formation;  and  the  third,  which  occurs  from  October  to  Feb- 
ruary, is  the  period  of  ripening  and  the  time  at  which  the  olives  are  mostly  gathered. 
The  oil  content  of  the  fruit  increases  up  to  January,  after  which  there  seems  to  be  a 
decided  decrease  through  that  and  succeeding  months.  The  highest  oil  content  of 
the  fruits  examined  was  30.1  per  cent  for  the  Hcsli  of  the  fruit,  the  analysis  being 
made  on  Januai'v  K). 

Pot  experiments  to  determine  the  limits  of  endurance  of  different  farm 
crops  for  certain  injurious  substances,  F.  B.  Gitiikie  and  K.  Helms  {A</r.  (laz. 
Ncir  South  WaJt'A,  14  {190.1),  Nn.  ..',  pp.  114-120). — An  account  is  here  given  of  experi- 
ments with  wheat  plants  grown  in  galvanized  iron  pots  8  in.  high  and  S  in.  in  diame- 
ter to  test  the  effects  on  the  growth  of  the  plants  of  the  following  substances:  Common 
salt  (0.01  to  1  per  cent),  sodium  carl)onate  (0.01  to  3  per  cent),  ammonium  sulpho- 
cyanid  (0.001  to  0.5  per  cent) ,  sodium  chlorate  (0.001  to  0.5  per  cent),  and  arsenious 
acid  (0.01  to  1  per  cent).     The  results  are  summarized  in  the  following  table: 

Efff'ct>i  upon.  geriiiuKidon  <tnd  suhsequent  groirtli,  of  the  irjwat  j)laiit  of  iViffcrenl  percnitayes 
of  injuriou.i  .s»/^.y^//*cv.s  In  tlie  .'toil. 


r'Dmmoii  salt 

Sodium  carbonate 

.-Vinnuiiiium  siilphocyanid 

Sodium  clilorate 

Arsenious  acid 


Germination 
affected. 


Pit  cent. 
0.  im 

.300 

.005 

Above  .  100 

.050 


Germination 
prevented. 

Per  cent. 
0.20 

0.  .^>  to  1 

.01 
.05 

Above  .50 


Growth 
affected. 


Per  cent. 

0.05  to  0.15 

(rccov.) 

0. 100 

.(K)l 

.001 

.050 


Growth 
prevented. 


Per  cjint. 
0.200 

.400 
.005 
.003 
.100 


Some  modifications  produced  by  freezing-  on  the  structure  of  plant  cells, 
L.  Matruchot  and  M.  Molliakd  {Rev.  Gen.  Bat.,  14  {1902),  Nos.  167,  pp.  403-4^2; 
168,  pp.  522-533,  pis.  3). — Cytological  studies  are  reported  showing  the  effect  of 
freezing  upon  many  different  plants.  The  phenomena  described  show  a  marked 
parallelism  between  the  phenomena  observed  in  desiccation  and  freezing,  and  the 
authors  concur  with  Molisch  that  the  death  of  the  cell  or  jilant  by  freezing  is  in 
reality  due  to  the  rapid  drying  out  of  the  tissues. 

The  rate  of  absorption  of  nitrogen  by  cereals,  J.  Henry  {BuI.  Aijr.  \Bmssels], 
10  {1903),  No.  1,  pp.  154-156). — A  study  was  reported  in  which  the  author  sought 
to  learn  the  relative  rate  of  nitrogen  absorption  from  the  soil  in  the  case  of  barley, 
wheat,  and  rye  grown  in  pots  fertilized  with  nitrate  of  soda  and  sulphate  of  ammo- 
nia. The  pots  containing  the  plants  were  prepared  in  a  similar  manner,  seeded, 
and  specimens  removed  at  stated  intervals  for  analysis,  the  nitrogen  being  deter- 
mined by  the  Kjeldahl-Jodbauer  method.  The  results  show  that  the  period  of 
absorption  varies  quite  widely.  For  some  time  the  absorption  may  be  very  slow  and 
insignificant,  while  at  other  periods  it  is  two  or  three  times  as  active  for  the  same 
length  of  time.  During  the  most  active  periods  of  growth  the  nitrogenous  fertilizers 
seem  to  be  used  mo.st  abundantly.  For  wheat  the  2  periods  of  ma.xinmm  absorption 
were  between  May  7  and  17,  and  the  second  at  the  time  of  the  formation  of  the  grain. 
With  rye  the  maximum  absorption  took  place  between  April  19  and  29  and  between 
June  11  and  26,  corresponding  to  the  same  periods  of  plant  development  as  for  the 
wheat.  The  maximum  absorption  of  nitrogen  for  barley  took  place  between  June 
12  and  26  at  the  time  when  the  heads  were  appearing. 

Recent  investigations  on  the  root  tubercles  of  lieguminosae,  L.  Hiltner 
and  K.  Stormer  (.1;-6.  A'.  Gesundheltaamle,  Biol.  Alt.,  3  {1903),  No.  3,  pp.  151-307, 
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pU.  4,  figf<.  5). — A  l3rief  review  is  given  of  tlie  field  trials  with  Nitragin  prior  to  1900, 
and  the  tests  for  that  and  the  succeeding  year  are  reported  upon  at  considerable 
lengtli.  Of  the  tests  conducted  in  various  parts  of  the  country  during  1901  it  is 
claimed  that  54  per  cent  of  all  reported  gave  very  favorable  results.  The  experi- 
ments conducted  at  the  Dahlem  Station  under  the  authors'  direction  gave  almost 
uniformly  increased  growth  when  inoculated  with  pure  cultures.  Experiments  were 
made  in  which  the  relative  efficiency  of  treating  the  seed  and  the  soil  with  solutions 
containing  pure  cultures  was  compared.  A  number  of  laboratory  experiments  are 
reported  showing  the  effect  of  various  factors  on  the  development  of  root  tubercles. 
Among  the  factors  studied  were  the  influence  of  the  materials  found  in  the  endo- 
sperm of  the  seed;  effect  of  grape  sugar;  various  nitrogenous  su))stances,  such  as  salt- 
peter, asparagin,  ])eptone,  and  combinations  of  these  sul)stances  with  grape  sugar; 
the  effect  of  phosphoric  acid  used  alone  and  in  combination  with  other  substances; 
and  effect  of  organic  acids,  etc.,  upon  the  root-tubercle  organism.  The  value  of  pure 
cultures  of  the  physiologically  specialized  organisms  is  also  reported  upon  at  consid- 
erable length.  The  paper  concludes  with  some  brief  references  to  the  investigations 
conducted  during  1902  l)y  the  authors  on  the  perfection  of  methods  of  inoculation. 

Observations  on  some  algae  causing  "water  bloom,"  N.  P.  B.  Nelson  [M'm- 
nesota  Bot.  Studies,  3.  ser.,  1903,  pt.  1,  pp.  51-50,  pi.  1). — On  account  of  the  sanitary 
importance  of  some  algfe  in  the  sources  of  water  supply  the  author  has  made  a  study 
of  the  species  which  produce  the  condition  known  as  "water  ]>loom"  in  a  number 
of  localities  in  Minnesota.  So  far  as  known  there  is  no  record  of  the  occurrence  of  any 
of  these  injurious  algse  to  any  great  extent  in  the  rivers  or  lakes  supplying  drinking 
water  to  the  cities  and  towns  of  the  State,  but  in  several  instances  the  death  of  cattle 
and  other  animals  has  been  attributed  to  the  presence  of  these  organisms.  As  a  result 
of  the  author's  investigations  7  species  of  blue-green  algfe  which  form  water  bloom  are 
known  to  occur  in  the  State,  the  species  being  as  follows:  GlardrieJiia  p>is<.wm,  Ccelos- 
phivrium  kuetzingianum,  ApJianizomenon  floH-aquic,  Clathrocijstis  a?rnginn.<<a,  Annhena 
circindlis,  A.  flos-aqmv,  and  A.  mendoUe  (?).  In  several  instances  it  has  been  almost 
conclusively  proved  that  the  presence  of  one  or  more  of  these  sjaecies  in  drinking 
water  used  by  stock  has  caused  fatal  results. 

The  suspension  of  life  at  low  temperatures,  A.  Macpadyen  and  S.  Rowland 
{Ann.  Bot.,  16  {1902),  No.  64,  pp.  589,  590). — An  abstract  is  given  of  a  paper  pre- 
sented by  the  authors  before  the  British  Association  for  the  Advancement  of  Science, 
showing  the  results  of  experiments  with  various  bacteria  and  other  organisms,  when 
subjected  to  the  temperature  of  liquid  air  and  licjuid  hydrogen.  Altogether  10 
organisms  were  cooled  to  a  temperature  of  —190°  C.  for  7  days  without  producing  any 
appreciable  depreciation  of  their  vitality  either  as  to  their  growth  or  their  other 
physiological  or  pathogenic  properties.  Later  the  organisms  were  subjected  to 
temperatures  of  —252°  C.  by  means  of  liquid  hydrogen.  In  this  case  a  number  of 
different  pathogenic  and  other  organisms  were  subjected  to  this  temperature  for 
a  period  of  6  months  and  in  no  case  was  any  reduction  in  the  vitality  of  the 
organisms  detected.  After  this  period  of  subjection  to  low  temperatures  yeasts  gave 
good  growth  and  exhibited  unaltered  powers  of  fermentation.  Typhoid  bacillus 
retained  its  pathogenic  and  other  properties  while  the  other  bacteria  responded  to 
the  various  tests  applied  to  them.  It  appears  that  the  ordinary  manifestations  of 
life  cease  at  zero,  but  at  —190°  C.  it  is  believed  that  even  intracellular  metabolism 
ceases  as  a  result  of  the  withdrawal  of  all  heat  and  moisture  from  the  organism. 

The  necessary  presence  of  bacteria  in  cultures  of  Myxomycetes,  Pinoy 
{Bui.  Soc.  Mycol.  France,  18  {1902),  No.  3,  pp.  ^88,  289;  abs.  in  Bot.  Centbl.,  90  {1902), 
No.  11,  p.  303). — The  author  claims  that  it  is  nearly,  if  not  quite,  impossible  to  secure 
cultures  of  many  Myxomycetes  in  pure  media,  but  when  the  cultures  are  mixed  in 
the  presence  of  Bacilhis  Inteus  he  has  been  able  to  successfully  grow  various  stages  of 
Didymium  effusuni  and  other  forms. 
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Report  of  tlie  Chief  of  the  Weather  Bureau,  1901-2  {U.  S.  Dept.  Agr., 
Wiathir  Jiinnni  Jijil.  lUOl-j,  pp.  .l.'/j,  rhdrh  .'>). — The  first  part  of  this  report  containH 
an  account  of  the  operations  of  the  Weather  Bureau  (hirinjr  the  year;  part  2,  a  list 
of  observing  stations  and  changes  therein  (hu-ing  lOOl,  and  liourly  averages  of  atmos- 
pheric pressure,  temperature,  and  \vin<l  from  the  records  of  automati(;  instruments 
at  28  stations;  part  3,  monthly  and  annual  meteorological  summaries  for  171  Weather 
Bureau  stations;  part  4,  monthly  and  annual  means  and  extremes  of  temperature  and 
dates  of  first  and  last  killing  frosts,  1901;  part  5,  monthly  and  annual  precipitation, 
1901;  and  part  6,  miscellaneous  meteorological  tables  and  reports. 

Annual  summary  of  meteorological  observations  in  the  United.  States, 
1902  (Mo.  Wnilh,  r  n,r.,  .11)  (lf)Oj),X<>.  hi,  pp.  ]'II--  fJOJ-Cl:!,  jds.  ..V,  rharls  7  ).— 
This  number  gives  a  table  of  contents,  list  of  corrections,  additions,  and  changes, 
and  an  index  for  volume  30;  and  a  summary  of  observations  on  temperature,  i>ressure, 
preci])itation,  wind  movement,  cloudiness,  and  other  meteorological  phenomena 
"based  essentially  upon  data  received  from  about  IGO  regular  Weather  Bureau  stations, 
33  regular  Canadian  stations,  and  voluntary  stations  from  such  States  as  have  forwarded 
their  annual  summaries  in  time."  The  following  special  articles  are  included:  The 
Red  River  Flood  of  November  and  December,  1902,  by  J.  ^y.  Cronk;  Cannon  and 
Hail,  l)y  J.  R.  Plumandon;  and  Studies  among  the  Snow  C'rystals  during  the  Winter 
of  1901-2,  with  Additional  Data  Collected  during  Previous  Winters  (illus. ),  l)y 
W.  A.  I'K'ntley. 

Meteorological  chart  of  the  Great  Lakes,  A.  J.  Henry  and  N.  B.  Conger 
(  r.  S.  l)('[)t.  Ai/r.,  Weatlier  Bureau,  Miieurolo(jlcal  Chart  of  the  (ireat  Lakes,  1902,  No.  2, 
pp.  17,  cliarlx  4) . — This  is  the  usual  summary  of  observations  for  the  season  of  1902 
on  storms,  atmospheric  precipitation,  and  lake  levels,  opening  and  closing  of  navi- 
gation, wrecks  and  casualties,  fog,  etc. 

Meteorological  observations,  C.  S.  Phelps  { Connect  tent  Stnrrs  Sta.  Jtpt.  1901,  pp. 
246-J.'jO). — This  is  a  record  of  observations  on  temperature,  ))ressure,  humidity,  pre- 
cipitation, and  cloudiness  during  each  month  of  1901  at  Storrs,  and  on  rainfall  during 
the  6  months  ended  Oilober  31,  1901,  at  22  places  in  Connecticut.  The  mean 
pressure  for  the  year  at  Storrs  was  29.98  in. ;  total  precipitation  66.5  in. ;  number  of 
cloudy  days,  134.  The  average  rainfall  for  the  State  during  the  6  months  ended 
October  31  was  27.80  in. 

"The  total  precipitation  for  the  year  as  recorded  at  Storrs  .  .  .  is  the  heaviest 
annual  precipitation  since  the  station  began  observations  in  1888,  being  about  19.5 
in.  above  the  average  (47  in.)  for  13  years.  The  rainfall  was  exceptionally  heavy 
during  January,  March,  April,  and  May  and  again  in  July  and  December.  .  .  . 
From  the  table  of  rainfall  observations  reported  from  22  localities  in  the  State,  for  the 
6  montlis  (May  1  to  October  31),  it  will  be  noticed  that  the  average  rainfall  for  the 
State  was  quite  heavy  for  each  month  except  June.  .  .  .  The  last  killing  frost 
occun-ed  May  (i,  although  the  dan:iage  was  not  very  general.  .  .  .  Frost  helil  off  well 
in  the  fall,  the  tirst  to  do  much  damage  occurring  September  26,  thus  giving  a 
growing  season  of  142  days." 

Meteorological  observations,  J.  E.  Ostr.\xder  and  S.  C.  B.\con  {Masmchusetl>i 
Sta.  Met.  Bids.  169,  170,  171,  pp.  4  mc/i).— Summaries  of  observations  on  pressure, 
temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and  casual  phe- 
nomena during  January,  February,  and  March,  1903.  The  data  are  briefly  dis- 
cussed in  general  notes  on  the  weather  of  each  month. 

Meteorological  record  for  1901  {New  York  State  Sta.  Rpt.  1901,  pp.  410-419).— 
Tables  are  given  which  show  the  average  monthly  temperature  and  precipitation 
since  1882;  the  daily  wind  record  for  each  month  of  1901;  a  monthly  summary  of 
the  direction  of  the  wind  for  the  year;  tridaily  readings  of  the  standard  air  ther- 
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mometer  during  eacli  month  of  the  year;  a  monthly  summary  of  maximum,  min- 
imum, and  standard  thermometer  readings;  and  daily  readings  of  maximum  and 
minimum  thermometers  at  5  and  6  p.  m.  for  each  month  of  the  year. 

Meteorological  observations,  D.  V.  C.  Manso  de  Zuniga  {Mem.  An.  Estac. 
Enol.  Haro,  1902,  jyp.  51,  52). — A  summary  is  given  of  observations  at  this  station 
dnring  the  year  ended  June  30,  1902,  on  atmospheric  pressure,  temperature,  precipi- 
tation, humidity,  evaporation,  sunshine,  cloudiness,  and  wind  movement. 

Meteorolog-ical  tables,  C.  E.  Magnusson  {Bui.  Hadleij  Climat.  Lab.  Umr.  New 
Mexico,  3  {1903),  No.  5,  ]>}>.  14). — Summaries,  by  months,  of  observations  at  the 
University  of  New  Mexico  on  temperature,  precipitation,  cloudiness,  and  wind 
movement  during  10  years  (1893-1902). 

The  availability  of  New  Mexico's  climate  for  outdoor  life,  J.  Weinzirl  {Bui. 
ITndleij  C/imnt.  Lob.   Vnir.  Neir  Me.rico,  3  (I'.XKl),  No.  6,  pp.  9). 

The  climate  of  Garrett  County,  Maryland,  0.  L.  Fassig  {Maryland  Geological 
Surrey:  (jarrett  County.  Baltbaure:  Julinsi  Hopkins  Press,  1902,  pp.  252-273,  figs.  7). — A 
summary  is  given  of  all  available  records  of  temperature,  frequency  of  frosts,  cold 
waves,  the  hot  days,  rainfall  and  snowfall,  cloudiness,  thunderstorms,  and  wind  direc- 
tion. A  list  of  meteorological  stations  in  the  county,  giving  location,  organization, 
equipment,  etc.,  is  added.  The  data  reported  show  that  "in  general  the  climatic  con- 
ditions for  maturing  crops  are  perhaps  less  favorable  here  than  in  any  other  section 
of  Maryland.  Greater  extremes  of  cold  are  experienced  in  the  winter,  while  the 
growing  season  is  much  shorter.  This  is  due  principally  to  the  considerable  elevation 
of  the  county  as  compared  with  the  other  counties.  Usually  spring  does  not  begin 
until  the  middle  of  April,  although  it  begins  in  the  early  part  of  March  in  the  south- 
eastern part  of  the  State.  The  highest  recorded  temperature  is  99°,  while  the  lowest 
is  —26°,  recorded  at  Sunnyside.  These  figures  give  an  extreme  range  of  temperature 
of  125°,  probably  the  greatest  range  in  the  entire  State.  The  mean  daily  range  of  tem- 
perature is  about  20°,  or  slightly  more  than  that  of  the  State.  The  normal  annual 
temperature  of  the  county  is  47°,  while  that  of  the  State  is  between  53  and  54°. 
Frosts  are  possible  in  almost  any  month  of  the  year,  but  during  a  period  of  3 
years  ending  1898  the  last  frost  in  the  spring  occurred  May  30,  and  the  tirst  frost  in 
the  fall,  September  12.  The  normal  annual  precipitation  for  Garrett  County  is  53.3  in., 
of  which  about  28  in.  fall  during  the  spring  and  sunnner  months.  The  annual  pre- 
cipitation is  al)0ut  10  in.  greater  than  the  recorded  rainfall  of  the  rest  of  the  State." 

The  climate  of  Cecil  County,  Maryland,  0.  L.  Fassig  {Maryland  Geological 
Survey:  Cecil  County.  Baltimore:  Johns  Hopkins  Press,  1902,  pp.  249-261,  figs.  3).—X 
summary  is  given  of  all  available  data  relating  to  temperature,  rainfall,  and  snowfall. 

A  study  of  the  climate  of  Tunis,  G.  Ginestous  {Bui.  Dir.  Agr.  et  Com.  {^Tunis'],  8 
{1903),  No.  26,  pp.  103-139,  figs.  11,  charts  9).— Previous  articles  (E.  S.  R.,  14,  p.  553) 
have  summarized  the  meteorological  conditions  of  Tunis  by  seasons.  This  article 
gives  a  detailed  summary  for  the  entire  year. 

Rainfall  in  the  agricultural  districts,  C.  L.  WRAGCiE  {Queensland  Agr.  Jour..  12 
{1903),  No.  2,  p.  144)- — A  table  gives  the  rainfall  of  December,  1901,  and  of  each 
month  of  1902  at  41  stations  in  Queensland. 

Analysis  of  the  rainfall  records  of  New  South  Wales  generally,  and  also 
of  those  of  other  states,  J.  Barlixg;  {Agr.  Gaz.  New  Sontlt  ]V(des,  13  (1902),  Nos. 
8,  pp.  877-879,  pis.  5;  12,  pp.  1188,  1189,  pis.  2). — The  analysis  tends  to  show  regu- 
larity or  periodicity  in  rainfall  variations  for  New  South  Wales,  and  that  this  region 
is  now  entering  u]>()n  a  favora)>]e  period  as  regards  rainfall. 

Investigation  of  the  upper  atmosphere  by  means  of  kites  {Jour.  Soc.  Arts, 
50  {1902),  No.  2602,  pp.  858,  859). — This  is  a  report  of  the  committee  appointed  by 
the  Royal  Meteorological  Society  to  investigate  this  subject,  and  describes  the  appa- 
ratus installed  and  now  in  operation  on  the  island  of  Crinan  on  the  west  coast  of 
Scotland. 

The  use  of  barometric  variations  in  forecasting  weather,  J.  Guzman  {Mem. 
y  Rev.  Soc.  Cient.    "■Antonio  Alzute,"  17  {1902),  No.  6,  pp.  215-230). — An  argument 
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based  on  actual  observation  to  show  tliat  barometric  variations  are  of  <rreat  value 
in  forecasting,  since  it  is  claimed  that  by  their  means  the  centers  of  hijjli  or  low 
pressure  may  be  predicted  from  12  to  24  hours  in  advance;  they  aid  in  fixing  the 
trajectories  of  cyclonic  and  anti-cyclonic  centers;  and  they  are  of  use  in  forecasting 
temperature  changes  and  in  predicting  tlu'  north  and  scjutb  winds  of  northern 
Mexico  and  the  Gulf  region. 

WATER— SOILS. 

Water  supply  and.  sewerage  {Ma-smchmellti  SUiie  lid.  Health  Rpt.  1901,  pp.  1- 
393). — This  includes  advice  to  cities  and  towns  on  water  supply,  sewage  dispo.sal, 
etc.;  the  results  of  chemical  (and  in  some  cases  micros(;opical)  examination  of  water 
supplies  and  rivers;  and  accounts  of  experiments  on  sewage  jniritication  and 
bacteriological  studies  at  the  Lawrence  Experiment  Station. 

Purification  of  river  water,  A.  J.  J.  Vandevei.de  and  F.  Lepekke  {licpriul  from 
Iliuuh'l.  Zfsde   VUKumch  Xdtitnr- en.  (,'e)ieesL:  (oikj.,  Kortrijk,  1902,  pp.  ll,fig.s.3). 

The  hydrography  of  Garrett  County,  Maryland,  H.  A.  Pressey  and  E.  G. 
FavJ- {31arijla7id  Geological  .Survey:  Garrett  County.  Baltimore:  Johm  Hopkim  Pre.'<.^, 
1902,  pp.  275-2S9,  ])l.  1,  ff/fi.  3). — A  summary  of  available  data  on  this  subject. 

The  hydrography  of 'Cecil  County,  Maryland,  H.  A.  Pressey  {Maryland  Geo- 
logical Survey:  Cecil  County.  Baltimore:  Johns  Ilopjkin.'i  Prex.^,  1902,  pp.  203-287,  pi.  1, 
tigs.  8). — A  summary  of  available  data  on  this  subject  is  given  in  tables  and  diagrams. 

On  the  processes  of  mineralization  of  water  as  related  to  the  geological 
character  of  soils  and  rocks,  E.  Oasokia  (Ann.  R.  Si-mihi  Snperiore  Age.  Purliei, 
2.  .sn-.,  4  {lOO.i),  pp.  197). 

Observations  on  soil  moisture  in  New^  Mexico  from  the  hygienic  view^ 
point,  C.  E.  Magnusson  {Bnl.  Hadley  Climat.  Lab.  Univ.  New  Mexico,  3  [1902),  No.  4, 
pp.  8). — Observations  with  Whitney's  electrical  apparatus  and  by  means  of  direct 
determination  (drying)  are  recorded  for  a  period  of  about  one  year  and  the  results 
are  discussed  with  reference  to  health. 

An  experiment  on  soil  improvement,  C.  S.  Phelps  ( Conneeticid  Stores  Sta.  lijit. 
1901,  pp.  148-153). — A  brief  account  is  given  of  a  continuation  ( if  a  rotation  experiment 
begun  in  1899  (E.  S.  R.,  13,  p.  935).  "The  experiment  on  soil  improvement  in  1900 
was  with  potatoes  and  that  of  1901  with  oat  and  pea  hay.  In  both  years  the  yield 
was  largest  on  the  plat  with  the  complete  fertilizer,  but  in  jiroportion  to  the  cost  of 
fertilizing  the  two  yjlats  the  yield  on  the  plat  with  the  staljle  manure  was  fully  as 
economically  produced.  In  1900  the  yield  from  the  plat  with  clover  for  manure  was 
next  in  size  to  that  from  the  plat  with  the  complete  fertilizer,  and  the  yield  from  the 
plat  "with  the  minerals  and  clover  for  fertilizer  was  jjractically  the  same  as  that  from 
the  stable  manure.  In  1901  the  yields  of  oat  and  pea  hay  where  a  liglit  growth  of 
vetch  was  plowed  under,  either  alone  or  in  cond3ination  with  the  mineral  fertilizers, 
were  much  smaller  than  those  where  stable  manure  was  used.  In  both  years  the 
yield  on  the  plat  where  rye  was  plowed  under  in  addition  to  the  nnnerals  was  less 
than  those  from  the  plats  on  either  side  where  the  legumes  were  used.  The  results 
of  both  years  indicate  a  considerable  advantage  in  the  use  of  legumes  for  green 
manure.  On  the  whule,  connnon  red  clover  seems  to  be  the  best  crop  for  the  pur- 
pose of  green  manuring  when  it  must  be  grown  between  the  regular  crops  of  a 
rotation,  as  in  the  experiment  here  described." 

Experiments  on  black  marsh  soils,  A.  P.  Whitson  {Wisconsin  Sta.  Rpt.  1902, 
pp.  210-216,  figs.  2). — In  continuation  of  previous  investigations  (E.  S.  R.,  13,  p. 
931),  experiments  were  made  on  black  marsh  soils  in  1901  (1)  in  cylinders  which 
showed  that  green  manure  was  nearly  as  effective  as  potash  for  corn  on  such  soils; 
(2)  in  cylinders  and  in  the  field  which  showed  that  "the  effect  of  potassium  sul- 
phate is  limited  to  the  first  crop,  while  manure  may  influence  the  second  crop  largely 
and  the  third  somewhat.     With  the  ordinary  distance  of  planting  of  corn,  50  to  75 
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lbs.  [of  i)otassium  sulphate}  per  acre  would  appear  to  be  the  most  profitable  amount 
to  use.  In  order  not  to  jirevent  germination,  this  must  be  placed  from  1  to  2  in. 
below  or  at  one  side  of  the  seed  in  the  hill." 

The  soils  of  Garrett  County,  Maryland,  C.  W.  Doksey  {Manjlnnd  Geological 
Surrey:  Garrett  County.  Baltimore:  Johns  Hopkins  Press,  1902,  pp.  233-252,  pis.  2). — 
An  account  is  here  given  of  a  soil  survey  of  this  county,  which  lies  in  the  extreme 
western  portion  of  Maryland  and  has  an  area  of  680  square  miles.  It  consists  mainly 
of  a  rolling  plateau  2,000  to  2,500  ft.  above  sea  level,  broken  by  mountain  ranges 
2,500  to  3,400  ft.  high.  The  article  contains  a  general  discussion  of  the  origin 
and  fertility  of  soils  and  of  the  relation  of  the  agriculture  to  the  physiography  and 
climate  of  (xarrett  County,  agricultural  conditions,  the  history  of  soil  investigations 
in  the  county,  and  soil  formations.  "There  are  comparatively  few  tyjies  of  soil  in 
Garrett  County.  They  consist  mostly  of  sandy  loams  ami  loams  in  the  valleys  and 
more  gently  rolling  areas.  In  the  mountainous  districts  there  are  always  present 
large  amounts  of  bowlders,  which  make  cultivation  difficult.  The  soils  are  mainly 
residual,  derived  from  the  weathering  of  the  shales,  sandstones,  and  limestones." 
The  type  soils  which  are  described,  and  of  which  mechanical  analyses  are  given,  are 
10  in  number,  as  follows:  Jennings,  Hampshire,  Pocono,  (jreenbrier-Mauch  Chunk, 
Pottsville,  Allegheny,  Conemaugh,  ^l<m(jngahela,  Dunkard,  and  (Quaternary. 

The  soils  of  Cecil  County,  Maryland,  C.  W.  Dorsey  and  J.  A.  Bonsteel 
{Maryland  Geological  Surrey:  Cecil  County.  B(dtimore:  .hihns  ITophins  Press,  190?,  2^P- 
227-24<^,pls.  3). — This  is  an  account  of  a  soil  survey  which  has  already  been  noted 
from  another  source  (E.  S.  E.,  13,  p.  925). 

Preliminary  crop  and  soil  data  for  the  cooperative  study  of  available 
plant  food,  C.  C.  Mooee  {V.  S.  Ikpt.  Agr.,  Bxireau  of  Chemistry  Circ.  11,  pp.  9). — 
This  circular  gives  a  description  of  the  soils  on  which  a  chemical  study  (E.  S.  R.,  13, 
p.  1014)  has  been  made  indifferent  States  by  the.  experiment  stations  cooperating 
with  the  Bureau  of  Chemistry  of  this  Department,  and  analytical  data  for  the  yield 
and  fertilizing  constituents  of  the  crops  grown. 

Report  on  analyses  of  the  soil  of  coffee  plantations,  J.  G.  IvRAJfERs  {Mcded. 
'  S  Landx  J'Jantenttdn,  190?,  No.  ,57,  pp.  25). — The  author  discusses  the  subject  under 
the  following  heads:  (1)  The  origin  and  nature  of  coffee  soils  in  Java;  (2)  the  rela- 
tion between  the  soil  and  the  plants;  (3)  the  chemical  analysis  of  the  soil;  and  (4) 
the  samples  and  the  methods  of  investigation.  Following  the  text  is  a  long  table, 
in  which  is  given  detailed  analyses  of  all  the  soil  samples,  together  with  the  reagents 
used  in  making  the  tests.  The  soils  on  which  Java  coffee  is  planted  belong  to  the 
volcanic  formation  of  the  Tertiary  and  (Quaternary  periods,  and  consist  of  volcanic 
andesite  and  basalt  or  their  decomposition  products.  Most  of  the  cultivated  soils  of 
Java  are  underlaid  by  a  hardpan  which  often  prevents  free  drainage  and  ruins  the 
soil  for  coffee  culture. 

The  author  also  treats  of  the  various  mineral  substances  in  the  soil  and  the  geolog- 
ical history  of  the  mountains,  and  discusses  the  general  principles  of  plant  physi- 
ology as  applied  to  the  relation  between  the  plant  and  the  soil. — h.  m.  pieters. 

The  occurrence  of  climatic  soil  zones  in  Spain,  Ramann  {Ztschr.  Ges.  Erdh., 
1902,  pp.  165-168;  ahs.  in  Geol.  CrtUhL,  3  (1903),  Ao.  4,  p.  136).— On  the  basis  of 
observations  made  during  1901  the  author  maps  and  discusses  the  distribution  of 
soils  in  the  Spanish  Peninsula.  Soils  having  the  widest  distribution  are  the  steppes 
and  half  steppes,  some  of  which  are  alkaline.  A  special  type  of  the  stejipe  soils  is 
the  Andalusian  black  soil,  which  differs  in  structure  from  the  east  European  soils. 
The  steppes  are  surrounded  by  a  Ijand  of  red  siliceous  soils  containing  considerable 
amounts  of  colloidal  iron  oxid.  On  the  northwest  coast,  where  the  rainfall  is  abun- 
dant, humus  soils  are  found. 

The  bacteriolog'ical  analysis  of  soils,  F.  D.  Chester  [Proc.  Soe.  Prom.  Agr. 
Sci.  1902,  pp.  173-1S2). — This  artii-le  is  l)ased  on  investigations  already  noted  (E.  S.  R., 
14,  p.  232). 
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Culture  trials  with  precipitated  calcium  phosphate,  II,  ^i.  G.  Souekbaum 

{Medd.  K.  Lavdth.  Ahid.  Exptlfalt.  [Slockliohit],  IHOJ,  No.  75,  pp.  U).— The  trials 
here  reported  are  continuations  of  tliose  conducted  dnring  the  snnimer  of  1900 
(E.S.  E.,  i;^,  p.  836).  The  general  plan  of  the  trials  was  to  asciertain  the  fertilizer  value 
of  tricalcium  orthophosphate  ])repared  from  apatite  throngh  electrolysis,  as  coin])are<l 
with  other  j)hos])hatic  materials.  The  new  series  of  trials  Avere  conducted  during  1!»01 
with  5  different  iihosithatic  fertilizers,  viz.:  (1)  Tricalcium  phosphate  prepared  from 
"apatite  concentrate,"  with  sodium  chlorate  as  electrolyte,  and  dried  at  80°  C.  It 
contained  47.09  per  cent  lime,  0.76  per  cent  potash,  and  34.30  per  cent  phosphoric 
acid,  28.38  per  cent  of  phosphoric  acid  solnhle  in  2  per  cent  citric-acid  solution,  and 
5.60  per  cent  soluble  in  Petermann's  ammonium-citrate  solution.  (2)  Dicalcium 
phosi:)hate,  prepared  electrolytically  (with  sodium  chlorate)  from  so-called  "slig" 
(apatite,  iron  ore,  etc.).  It  contained  lime  38.53  per  cent,  phosphoric  acid  39.91  per 
cent,  citric-acid  soluble  phosphoric  acid  37.23  per  cent,  and  citrate-soluble  phosphoric 
acid  (Petermann's  solution)  33.52  per  cent.  (3)  Precipitated  i)hosphate,  essentially 
a  mixture  of  dicalcium  and  tricalcium  phosphates,  with  41.36  percent  total  and  24.12 
per  cent  citrate-soluble  phosphoric  acid.  (4)  Steamed  bone  meal,  containing  21.39 
per  cent  total  and  20.27  per  cent  citric-acid  soluble  phosphoric  acid,  with  4  per  cent 
nitrogen.  (5)  Superphosphate  (same  as  used  in  the  first  series)  containing  17.6  per 
cent  water-soluble  phosphoric  acid. 

The  field  used  for  the  experiments  was  a  poor  sandy  soil,  with  0.336  i)er  cent  lime, 
0.025  per  cent  potash,  and  0.039  per  cent  i>liosplioric  acid  (soluble  in  hot  hydrochloric 
acid  of  sp.  gr.  1.15).  In  order  to  further  investigate  the  comparative  effect  of  the 
different  phosphates  with  or  without  an  extra  supply  of  lime  in  the  soil  (E.  S.  K., 
12,  p.  323),  aijplications  of  similar  amounts  of  the  different  fertilizers  were  always 
made  in  duplicate,  one  series  receiving  lime  and  the  other  no  lime.  The  crop  used 
was  oats,  which  were  sown  in  glass  cylinders,  49  cm.  high  and  24  cm.  in  diameter.  The 
basal  fertilization  applied  was  at  the  rate  of  300  kg.  of  potash,  100  kg.  of  nitrogen,  and 
33  kg.  each  of  connnon  salt  and  magnesium  sulphate  per  hectare.  The  precipitated, 
dicalcic  phosphates  and  superphosphate  were  added  hi  three  different  (puintities, 
viz,  at  the  rate  of  50,  100,  and  150  kg.  of  citrate  or  water-soluble  phosphoric  acid,  and 
the  other  phosphates  at  the  rate  of  100  kg.  of  phosphoric  acid  per  hectare.  Six 
parallel  tests  were  made  with  each  fertilization,  of  which  3  were  made  with  lime 
(333  kg.  of  calcium  carbonate  in  the  form  of  finely  powdered  marl)le  per  hectare), 
and  3  without  lime. 

The  results  obtained  showed  that  the  liming  in  itself,  without  accompanying  addi- 
tion of  phosphoric  acid,  produced  a  considerable  increase  in  yield— on  the  average 
for  all  series,  100:163.1.  The  following  statement  presents  the  main  average  results 
of  the  trials,  taking  the  results  on  the  "no  phosphoric  acid"  and  "no  lime"  plats 
as  100: 

Comparative  rffrf  (>/  diferait  pluixphateit,  with  and  vMumt  /line,  mi.  natx. 


N(j  jiliosplioric  acid 

50  kg.  of  iili(is|ih(iric  acid  por  hoctare  in  superphospliate 

100  ka.  of  phos]ihiiric  acid  per  licctare  in  siipcrpliosphate 

150  kg.  (if  pli(i.s].li(iri('  iii'i<l  per  licctare  in  snpcrplidsphatc 

50  kg,  (if  iiliosplKinc  acid  per  licctare  in  dicidcinm  plidsphatc 

100  kK.  of  phosplioric  acid  per  licctare  in  dicalciuiii  plios|ihat.c 

150  kf,'.  of  phosphoric  acid  per  hectare  in  dicalcium  phosphate 

100  kK.  of  phosphoric  acid  per  hectare  in  iirecipitate 

100  kg.  of  ]ihosphoric  acid  ]ier  hectare  in  tricalcium  phosphate  ... 
100  kg.  of  phosplioric  acid  per  hectare  in  bone  meal 


No  lime. 

Lime. 

No  lime. 
100 

100 

163 

1,002 

1,013 

100 

1,03.S 

1,060 

100 

1,092 

1,071 

100 

1,010 

926 

100 

1,032 

1,010 

100 

1,027 

1,012 

100 

1,007 

i.oots 

100 

007 

271 

100 

790 

229 

100 

163 
101.3 
102.3 
97.9 
90.7 
97.7 
101.6 
100.2 
33.4 
18.7 
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The  results  of  the  trials  corroborate  those  of  Ivelluer  and  B()ttcher  in  showing  that 
the  favorable  effects  of  bone  meal  are  considerably  decreased  by  liming,  viz,  as  much 
as  81  per  cent.  They  also  show  that  a  similar  decrease  took  place  in  case  of  precipi- 
tated calcium  i^hosjjhate  (66.5  per  cent  decrease).  The  results  obtained  differ  from 
those  of  the  scientists  mentioned  in  so  far  as  the  effect  of  the  superphosphate  was 
not  materially  influenced  by  the  addition  of  the  lime,  possibly  because  the  author 
used  less  lime. 

The  effect  of  liming  on  the  action  of  bone  meal  is  discussed  by  the  author.  He 
calls  attention  to  the  fact  that  the  fertilizing  value  of  neutral  phosphates  only  was 
reduced  by  the  addition  of  lime,  and  suggests  that  the  calcium  bicarbonate  formed 
in  soils  rich  in  lime  by  the  action  of  water  containing  carbonic  acid  in  solution  on 
calcium  carbonate  may  be  responsible  for  the  phenomenon,  since  the  water  contain- 
ing this  salt  in  solution  does  not  dissolve  tricalcium  phosphate  to  the  same  extent  as 
does  water  containing  free  carbonic  acid. 

The  residuary  effect  of  tricalcium  phosphate  was  studied  during  1901  with  the 
cylinders  used  in  the  experiments  of  the  preceding  year.  Although  the  j^hosphoric 
acid  in  the  tricalcium  phosphate  only  slightly  improved  the  crop  harvested  during 
the  first  season,  its  effect  during  the  following  season  was  insignificant,  and  was 
decidedly  less  than  during  1900  and  less  than  the  residuary  effect  of  Thomas  phos- 
phate during  the  season  of  1901. 

As  regards  the  value  of  the  two  electrolytically  prepared  phosphates,  the  con- 
clusions drawn  are  that  triphosphate  on  soils  poor  in  lime  produced  somewhat  lower 
results  than  did  bone  meal  and  on  freshly  limed  soils  somewhat  better  results,  and 
that  dicalcium  phosphate  proved  to  possess  much  the  same  fertilizer  value  as  super- 
phosphate, without  regard  to  whether  the  soil  was  limed  or  not. — p.  w.  woll. 

The  action  of  phosphoric  acid  in  the  presence  of  lime,  Bachmann  {Fuhling's 
Landw.  Ztg.,  62  {190;^),  No.  1,  pp.  12-14). — Plat  experiments  with  rye,  oats,  and 
beets  on  sandy  soils  fertilized  with  superphosphate,  Thomas  slag,  and  bone  meal 
with  and  without  the  addition  of  lime  are  reported.  The  most  profitable  returns 
were  obtained  with  Thomas  slag,  the  least  profitable  with  bone  meal.  The  results 
showed  in  general  that  the  use  of  lime  in  connection  with  superphosphate  and  bone 
meal  resvdted  in  little  or  no  reversion  of  the  phosphoric  acid  during  the  first  year. 

The  effect  of  moisture  on  the  availability  of  dehydrated  phosphate  of 
alumina,  F.  W.  Morse  {Jour.  Amer.  (1iem.  Soc,  25  {190S),  No.  3,  pp.  2S0-2S8). — 
It  is  stated  that  a  patented  process  for  preparing  dehydrated  alumina  and  iron  phos- 
phate for  use  as  a  fertilizer  by  heating  to  about  325°  C.  was  described  by  S.  L. 
Goodale  in  1893.  Dehydrated  phosphate  shows  a  high  solubility  in  ammonium 
citrate,  although  pot  and  field  tests  have  not  borne  out  the  laboratory  indications  of 
availability.  An  account  is  here  given  of  determinations  of  the  progress  of  dehydra- 
tion of  Redonda  phosphate  heated  to  different  temperatures — 100,  150,  250,  325,  560, 
830°  C. — of  the  absorption  capacity  for  water  of  the  different  samples  so  heated,  and  of 
the  solubility  in  neutral  ammonium  citrate  of  the  i:)hosphoric  acid  of  the  undehydrated 
and  dehydrated  material  as  well  as  of  samples  which  had  been  dehydrated  at  differ- 
ent temperatures  and  then  allowed  to  absorb  moisture.  The  results  indicate  that 
dehydration  is  not  complete  at  325°  C,  but  that  a  temperature  of  560°  gives  a 
product  which  is  completely  dehydrated,  absorbs  water  more  slowly,  and  for  this 
reason  remains  soluble  in  ammonium  citrate  longer  than  phosphate  heated  to  lower 
temperatures.  Whether  this  resistance  to  hydration  will  render  the  phosphate 
actually  more  available  to  plants  remains  to  be  determined. 

The  action  of  phosphatic  fertilizers  on  the  chemical  composition  of  forage 
plants,  L.  BoNETAT  and  P.  Touchard  {Jour.  Agr.  Prat.,  n.  sn-.,  5  {1903),  No.  11,  pp. 
343-345) . — The  results  of  a  number  of  experiments  with  grasses  and  leguminous 
plants  are  reported  to  show  that  the  application  of  phosphatic  fertilizers  not  only 
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improves  the  yield  and  (luality  <>f  the  fora.ire,  but  inereases  their  j)h(»si)h()ric  acid 
content. 

Pot  experiments  with  nitrogenous  fertilizers  in  1901,  C.  S.  riiKLi-s  [Coii- 
m'cticut  Storrs  Sta.  Rpf.  1901,  pp.  154-164) ■ — This  is  a  report  of  a  continuation  of 
experiments  carried  on  for  several  years  (PI  S.  R.,  13,  p.  935).  The  results  of  jiot 
experiments  during  1901  with  meadow  fescue,  Hungarian  grass,  barnyard  millet,  and 
soy  beans  are  reported  in  detail.  "The  purpose  of  the  pot  experiments  was  to  study 
the  effects  of  nitrogenous  fertilizers  on  the  percentages  of  nitrogen  and  protein  in 
some  of  our  common  farm  crops.  In  this  respect  they  are  similar  to  the  field  experi- 
ments with  nitrogenous  fertilizers  which  tlie  station  has  conducted  during  the  past  12 
years.  .  .  .  The  results  of  the  past  3  years'  experiments  indicate  that  our  ci)mmon 
grasses,  such  as  orchard  grass  and  meadow  fescue,  are  greatly  increased  in  the  per- 
centages of  nitrogen  and  of  protein  by  the  nitrogen  used  as  a  fertilizer.  Similar  results 
were  obtained  with  Hungarian  grass  and  millet.  The  only  certsal  that  has  been 
grown  in  these  experiments  is  oats.  While  the  experiment  has  not  been  fully  satis- 
factory, the  increase  in  percentage  of  protein  was  much  larger  where  the  larger  quan- 
tities of  nitrogen  were  used  as  fertilizer.  The  only  legume  which  has  been  successfully 
grown  is  the  soy  bean.  The  seed  of  this  plant  was  but  little  increased  either  in  total 
weight  of  crop  or  in  the  percentage  of  nitrogen  by  the  nitrogen  used  as  fertilizer." 

Nitrate  of  soda  and  sulphate  of  ammonia,  L.  Grandkau  {Jour.  Agr.  Prat., 
».  .sY/'.,.T  {190.J),  No.  10,  pp.  SOS,  S09). — The  relative  fertilizing  effect  of  these  two 
sources  of  nitrogen  as  indicated  by  experiments  by  Wagner  and  the  author  is  dis- 
cussed. Wagner's  exjieriments,  which  have  extended  over  a  number  of  years, 
indicate  that  the  nitrogen  of  sulphate  of  ammonia  is  about  90  per  cent  as  effective  as 
that  of  nitrate  of  soda.  The  author's  experiments  give  considerably  lower  figures 
for  the  nitrogen  of  sulphate  of  ammonia,. namely,  86  per  cent,  falling  to  SO  per  cent 
in  soils  very  poor  in  lime  and  to  63  per  cent  in  soils  very  rich  in  lime. 

The  action  of  40  per  cent  potash  salt  and  kainit  on  summer  crops,  II.  Bach- 
MANX  {Ih'iii.  L'tndtr.  Frem',  30  {1903),  No.  15,  p.  120).— The  results  of  the  experi- 
ments with  various  crops  here  reported  indicate  that  when  applied  in  the  spring  the 
40  per  cent  salt  was  in  the  majority  of  cases  somewliat  sujterior  to  kainit,  but  that 
the  latter  had  a  more  lasting  effect.  With  winter  applications  the  kainit  for  the  lat- 
ter reason  gave  better  results,  especially  on  beets.  At  local  market  pric-es  the  kainit 
was  more  economical  than  the  40  per  cent  salt. 

Top-dressing  with  potash  on  sandy  soils,  Bachmann  {Fiihlin(fs  Laiidw.  Zig., 
52  {1903),  No.  3,  pp.  102,  103). — Good  results  were  obtained  with  rye  even  when 
the  top-dressing  was  delayed  until  the  end  of  May.  The  results,  however,  were  not 
as  good  as  when  the  potash  salt  was  applied  before  seeding. 

Dried  blood,  E.  M.  Paget  {Amer.  Pert,  18  {1903),  No.  2,  pp.  5-7).— The  details 
of  the  preparation  of  this  product  are  described. 

Concentrated  tankage,  E.  M.  Pa(;et  {Amcr.  Fert.,  IS  {1903),  No.  3,  pp.  14-17, 
fig.t.  ;.^).— The  methods  of  preparing  this  fertilizing  material  are  discussed. 

Report  of  observations  on  the  peat  industry  in  Canada,  J.  (i.  Thaui.ow 
{Indheretning  (Hii  en  med  offentligt  dvpendmm  sommeren  1901  foretaget  relse  for  at  xdidcre 
torvdrifl  i  Kawida  m.  fi.  htnde.     Vhrhtiania,  1902,  pip.  26,  ph.  S). 

Report  of  observations  on  the  peat  industry  in  European  countries,  A.  Dal 
{Tndberetnuig  om  m  relse  somnwrcn  1901  for  at  ntudere  torvdrifl  I  firskjcUigf  rurojuriskc 
Innde.     Chrhtiamn,  1902,  pp.  20,  ph.  10). 

On  the  composition  and  use  of  flotsam,  F.  P.  Bonuccelli  {Slaz.  tSpcr.  Agr. 
ItaJ.,  36  {1903),  No.  1,  pp.  .5-,^^).— The  fertilizing  value  of  the  refuse  (leaves  and 
similar  n^aterial)  which  accunuilates  at  certain  points  along  the  banks  of  streams  and 
shores  of  other  bodies  of  water  is  discussed  and  numerous  analyses  are  reported. 

Analyses  of  commercial  fertilizers,  M.  A.  Scovell  and  II.  E.  Curtis  {Ken- 
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tuchj  Sta.  Bui.  104,  pp.  '24T-281). — Analyses  of  334  brands  of  commercial  fertilizers 
examined  during  1902  are  reported,  with  a  brief  discussion  of  methods  and  results  of 
the  inspection. 

Analysis  of  commercial  fertilizers  sold  in  Maryland,  H.  B.  McDonnell 
ET  AL.  {Maryland  Agr.  College  Quart.,  lUOS,  No.  19,  pp.  48). — The  results  of  analyses 
of  498  samples  of  fertilizers  examined  from  August,  1902,  to  January,  1903,  are 
reported. 

Analyses  of  licensed  fertilizers,  1902,  F.  W.  Woll  and  G.  A.  Olson  {Wis- 
consin Sta.  Rpt.  1902,  pp.  247-250,  285,286). — Analyses  of  11  samples  are  reported, 
with  brief  notes  on  the  results  of  inspection.  The  text  of  the  State  fertilizer  law  is 
also  given. 

Fertilizers  licensed  for  sale  in  Wisconsin  in  1903,  F.  W.  Woll  (  Wisconsin 
Sta.  Bui.  99,  pp.  5,  9,  10). — The  text  of  the  State  fertilizer  law  is  given,  with  guar- 
anteed composition  of  13  brands  of  fertilizers  licensed  for  sale  in  1903. 

FIELD  CROPS. 

Field  experiments  "with,  fertilizers,  0.  S.  Pjielps  {Connecticut  Storrs  Sta.  Rpt. 
1901,  2>P-  122-147). — The  work  here  ri'ported  I'omprises  special  nitrogen  experiments 
with  corn,  cowpeas,  and  soy  beans,  and  a  soil  test  with  different  fertilizers  on  crops 
grown  in  rotation.  The  Mork  is  repeated  yearly  with  the  same  fertilizers  on  the 
same  plats.  The  reports  of  former  years  together  with  a  description  of  the  experi- 
ments have  been  previously  noted  (E.  S.  R.,  12,  p.  936). 

The  results  with  corn  indicate  that  mineral  fertilizers  are  very  essential  to  the  crop 
but  insufficient  when  used  alone.  The  complete  fertilizer  was  found  essential  for 
good  yields.  The  most  profitable  results,  considering  the  yields  alone,  were  obtained 
with  25  to  50  lbs.  of  nitrogen  per  acre  in  the  form  of  nitrate  of  soda  used  with  min- 
eral fertilizers.  When  the  feeding  value  of  the  crop  is  taken  into  consideration  even 
larger  quantities  of  nitrogen  than  50  lbs.  per  acre  are  believed  to  be  profital)le.  The 
use  of  nitrogen  beyond  50  lbs.  per  acre  did  not  generally  produce  a  marked  increase 
in  the  dry  matter  but  the  percentages  of  nitrogen  and  of  protein  in  the  grain  and  the 
stover  were  highest  where  the  largest  quantities  of  nitrogen  had  been  used  in  the 
fertilizers. 

Experiments  with  cowpeas  and  soy  beans  show  that  mineral  fertilizers  are  effective 
in  increasing  the  yields.  The  addition  of  nitrogenous  fertilizers  had  but  little  effect 
on  the  yield  or  the  percentage  of  protein  in  the  crop.  The  average  results  of  the 
experiments  thus  far  made  at  the  station  with  cowpea  fodder  show  practically  no 
advantage  over  the  use  of  nitrogenous  fertilizers.  With  soy  beans  the  use  of  nitro- 
gen in  the  fertilizer  application  produced  a  small  increase  in  the  yield  of  seed  In 
both  crops  the  protein  was  increased  but  little,  if  any,  by  the  use  of  nitrogenous 
fertilizers. 

The  results  of  the  soil  test  with  crops  in  rotation  for  1901  showed  that  while  the 
mineral  fertilizers  were  of  greater  value  than  nitrogen  in  increasing  the  yield  of  soy 
beans,  nitrogen  was  of  more  value  when  supplied  in  the  form  of  manure.  While  a 
complete  fertilizer  gave  an  increase  of  only  2  bu.  per  acre  over  the  yield  where  only 
mineral  fertilizers  were  used,  manure  gave  an  increase  of  nearly  9  bu.  The  general 
results  for  the  past  12  years  show  that  nitrogen  and  phosphoric  acid  are  of  prime 
importance  on  the  station  soil  for  good  yields  of  oats.  These  same  elements  were 
most  effective  where  corn  was  grown  in  rotation.  Potatoes  responded  more  generally 
to  the  use  of  potash. 

Fertilizer  experiments  •with  wheat  and  barley,  G.  P.  Foaden  {Jour.  Khrdiv. 
Agr.  Soc.  and  School  Agr.,  4  {1902),  No.  5,  pp.  irr-i-S".?).— Cooperative  experiments 
were  conducted  to  test  the  value  of  nitrate  of  soda,  superphosphate,  and  barnyard 
manure  as  fertilizers  for  wheat  and  barley.      The  results  in.diQat^  that  on  laud  of 
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moderate  (luality  nitrate  of  scjila  was  an  effective  and  profitable  fertilizer  for  wheat. 
Barnyard  niannre  did  not  appear  remunerative,  i)robahly  liecau^e  the  applicati(jn  did 
not  have  sutticient  time  to  become  effective,  and  for  this  reason  barnyard  manure 
is  considered  better  a(hipted  to  ihe  cotton  crop.  The  increase  in  yield  due  to  the 
use  of  superphosphate  was  not  adequate  to  repay  the  cost  of  the  fertilizer. 

Relation  of  crop  production  to  amount  of  water  available  and  methods  of 
cultivation,  A.  R.  Whitson  {Wisroimiu  ,'^l(i.  Jipl.  lUO.',  pp.  IS.i-lfil). — This  w<irk  is 
in  continuation  of  rotation  and  irrigation  experiments  previously  noted  (  K.  S.  R.,  lo, 
p.  936).  The  yields  of  the  different  crops  are  given,  and  the  distribution  of  rainfall 
during  the  growing  season  for  21  years  is  shown  in  a  table.  Tin-  rotation  is  oats 
seeded  to  clover,  clover,  potatoes  on  manured  clover  sod,  and  corn.  The  rainfall 
was  so  plentiful  this  season  that  irrigation  be(;ame  unnecessary. 

The  results  with  c(jrn  showed  that  the  growth  of  ears  and  stalks  were  greati'i- 1 lur- 
ing the  wet  and  cold  season  of  1902  than  during  the  hot  and  dry  season  (jf  1901,  when 
the  deficient  rainfall  was  supplemented  l)y  irrigation.  In  1!I02  larger  yields  of  corn 
were  obtained  from  manured  and  unmanured  plats  wliicli  had  iiever  ))een  irrigated 
than  from  similar  plats  which  had  been  irrigated  in  pri'vious  years.  Tliis  result  is 
considered  due  to  the  reduction  of  fertility  by  the  growth  of  largei-  crops  under  irri- 
gation during  the  dry  season,  or  to  the  washing  of  the  irrigated  soil. 

The  yield  of  potatoes  was  smaller  than  the  year  before  when  the  ground  was  irri- 
gated. Potatoes  grown  in  rotation  yielded  ;542.S  bu.  per  acre,  while  a  crop  on  nld 
alfalfa  sod,  but  otherwise  treated  the  same,  gave  only  277.7  l)u.  per  acre. 

The  author  assumes  that  under  the  existing  cliinalic  comlitions  is  in.  of  raintail 
during  the  growing  season  is  sufficient  for  corn  and  potatoes,  12  in.  for  oats,  and  24 
in.  for  hay.  On  this  basis  there  has  been,  a  shortage  of  4  in.  or  more  in  10  of  the 
past  21  years  during  the  corn  and  potato  season,  in  12  years  during  the  hay  st-ason, 
and  in  4  years  during  the  oat  season. 

The  results  of  an  experiment  showed  that  the  soy  bean  plants  used  527  lbs.  of 
water  per  pound  of  dry  matter  produced.  In  previous  determinations  madi-  at  tlie 
station  it  was  found  that  corn  u.sed  270.9  lbs.  of  w-ater  per  pound  of  dry  matter  ])ro- 
duced,  oats  503.9  lbs.,  and  clover  576.6  lbs.  The  soy  beans  yielded  7,V).S0  lbs.  of  dry 
matter  per  acre,  equal  to  9,177  lbs.  of  hay  with  15  per  cent  of  moisture,  and  the 
quantity  of  water  used  was  18.68  in. 

Influence  of  the  soil  on  the  protein  content  of  crops,  A.  R.  WnrrsoN,  I'.  .1. 
Wells,  and  A.  Vivian  (  Whcoimn  Ski.  Rpt.  190.3,  pp.  19J-,.'09,  Ji'js.  .5). — Experiments 
were  conducted  in  the  field  and  the  plant  house  to  determine  the  influence  of  the 
soil  on  the  protein  content  of  corn,  oats,  barley,  rape,  and  cowpeas.  Tlie  nitrate 
was  furnished  the  soil  in  some  instances  as  a  solution  of  nitrate  of  soda  and  in  otiiers 
as  leachings  from  a  very  rich  soil.  In  each  test  the  amount  of  nitrate  in  the  soil 
was  determined  at  2  or  3  stages  previous  to  and  at  the  time  of  making  tiie  determi- 
nation of  the  protein  in  the  plant.  The  results  o])tained  by  other  workers  along  tiiis 
line  have  been  previously  noted. 

Oats  were  sown  in  jars  on  March  29  and  the  soil  in  some  jars  watered  with  lake 
water  containing  no  nitrates,  in  others  with  an  amount  of  leachings  of  a  rich  i)lant- 
house  soil  with  the  lake  water,  and  in  a  third  group  with  the  same  leachings  twice 
as  strong.  It  was  found  that  the  amount  of  nitric  nitrogen  in  the  plant  decreascil 
greatly  between  May  6  and  21  in  the  plants  growing  in  the  poorest  soil,  wliiie  it 
increased  slightly  in  the  plants  growing  on  soil  of  medium  fertility,  and  nuich  more 
in  those  on  the  richest  soil.  The  proteid  nitrogen  in  the  entire  plant  ^lay  21  on  the 
poorest  soil  amounted  to  1.93  per  cent,  on  the  medium  soil  2.53  per  cent,  and  on  the 
richest  soil  2.66  ]>er  cent.  The  percentage  of  protein  was  31.09  larger  in  the  crop 
grown  on  ground  of  medium  fertility  and  37.8  larger  in  the  i:rop  grown  on  the  most 
fertile  soil  than  in  that  on  the  poorest  soil. 
26240— No.  10— Go 3 
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Rows  of  oats  and  rape  were  planted  on  3  sandy  plats  in  the  plant  house  on  March 
15.  The  first  received  no  fertilizer,  the  second  a  small  amount  of  sodium  nitrate, 
and  the  third  double  this  amount.  The  nitric  nitrogen  in  the  plants  decreased  from 
the  first  in  those  receiving  no  fertilizer,  increased  rather  strongly  in  the  second  plat 
at  first  but  decreased  largely  as  the  i)lants  matured,  while  the  third  plat  showed  a 
slight  decrease  toward  the  end.  On  June  6,  when  the  oats  were  in  bloom,  the  per- 
centage of  proteid  nitrogen  on  the  first  plat  was  1.29,  on  the  second  plat  1.63,  and  on 
the  third  1.70,  corresponding  to  8.06,  10.19,  and  10.63  percent  of  protein,  respec- 
tively. This  shows  a  gain  in  the  percentage  of  protein  of  26.3  for  the  smaller  amount 
of  nitrate  fertilizer,  and  31.88  for  the  larger  amount.  The  analyses  of  the  ripe  seed 
taken  July  1  show  a  percentage  of  proteid  nitrogen  of  2.57  on  the  first  plat,  2.79  on 
the  second,  and  2.77  on  the  third. 

Corn  Avas  grown  in  the  field  on  manured  and  unmanured  plats  and  on  soil  planted 
to  potatoes  on  clover  sod  the  year  before.  There  was  a  considerable  difference  in 
the  amounts  of  nitric  nitrogen  in  the  soil  water  of  the  manured  and  unmanured 
plats  as  determined  July  8  and  29.  This  result  is  considered  due  to  the  actual  differ- 
ence in  the  soil  fertility,  the  growth  of  the  crop,  and  leaching  rains.  The  amount 
of  nitrates  was  largest  in  the  unnianure<l  soil  and  the  percentage  of  nitrates  and  of 
proteid  nitrogen  in  the  plant  was  also  greater  on  the  unmanured  land.  The  manure 
decreased  the  percentage  of  protein  in  the  crop  but  produced  the  greater  total  amount. 
"Contrary  to  the  general  rule,  the  plants  which  made  most  vigorous  growth  con- 
tained the  smaller  percentage  of  protein.  It  would  seem  that  the  stimulating 
influence  of  the  manure  had  been  chiefly  due  to  something  other  than  the  nitrogen 
it  contained,  or  at  least  to  the  nitrogen  supplied  the  plant  in  the  form  of  nitrates." 
Corn  following  potatoes  on  clover  sod  in  rotation  contained  a  larger  percentage  of 
protein  than  the  crop  from  the  manured  plat.  Corn  grown  near  trees  contained  0.97 
per  cent  of  proteid  nitrogen  on  August  18  as  compared  with  1.31  per  cent  in  corn 
not  affected  by  trees.  On  September  5  the  result  was  0.86  and  1.09  per  cent, 
respectively. 

An  experiment  with  corn  grown  with  oats  and  rape  was  made  in  the  plant 
house  on  3  plats  arranged  and  treated  as  described  under  the  experiments  with 
oats.  "The  results  of  this  experiment  would  point  toward  four  conclusions:  (1) 
That  the  percentage  of  protein  in  the  plant  is  dependent  directly  on  the  amount  of 
nitrates  in  the  soil;  (2)  that  corn  on  different  fields  may  make  very  nearly  equal 
growth  while  differing  materially  in  percentage  of  protein  i)roduced;  (3)  that  beyond 
a  certain  point  the  ]>ercentage  of  protein  is  not  increased  by  excess  of  nitrates;  and, 
(4)  that  in  the  presence  of  a  sufficient  amount  of  nitrates  in  the  soil,  variations  in  the 
growth  of  the  plant  are  caused  by  the  amounts  of  salts  in  the  soil  other  than  nitrates." 
The  corn  on  plat  1  contained  8.44  per  cent  of  protein;  on  plat  2,  9.94  per  cent;  and 
on  plat  3,  11.25  per  cent. 

Cowpeas  were  grown  in  jars  under  the  treatment  that  was  given  oats  grown  in  the 
same  way.  The  fertilizers  applied  produced  a  greater  effect  on  the  growth  of  the 
plants  with  cowpeas  than  with  any  other  crop  in  these  experiments.  The  percentage 
of  nitric  and  proteid  nitrogen  in  the  dry  matter  was  largely  in  favor  of  the  plants 
having  received  the  largest  amounts  of  fertilizer.  The  soil  did  not  contain  tubercle- 
forming  bacteria,  and  plants  inoculated  about  August  1  on  the  South  Carolina  cowpea 
soil  hatl  their  roots  well  covered  with  tubercles  when  examined  in  October.  In  a 
field  test  cowpeas  were  grown  on  an  inoculated  and  on  an  uninoculated  plat.  The 
inoculated  plat  had  produced  a  crop  of  cowpeas  the  year  before.  The  nitric  nitrogen 
in  the  plants  from  the  inoculated  plat  on  August  15  amounted  to  0.691  per  cent 
and  in  those  from  the  uninoculated  plat  0.265  per  cent.  In  samples  of  the  entire 
plant  above  ground  taken  September  13  there  was  a  difference  of  48  per  cent  in  the 
proteid  nitrogen  in  favor  of  the  inoculated  j^tlat.  The  causes  to  which  this  difference 
is  due  are  as  yet  undetermined. 
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Rape  grown  indoors  under  the  same  conditions  as  oats  and  corn  showed  an  increase 
of  11.40  and  13.445  per  t'ent  of  protein  on  the  second  and  third  plats,  respectively,  as 
compared  with  the  first  plat  which  received  no  fertilizer.  The  results  indicate  that 
the  amount  of  nitric  nitrogen  given  the  second  plat  was  apparently  all  that  the  plant 
could  utilize  in  the  formation  of  protein. 

Experiments  with  grain  and  forage  plants,  1902,  R.  A.  Moore  (  Wisconsin 
Sta.  Ept.  1902,  pp.  217-240,  figs.  .}). — An  account  is  given  of  the  weather  conditions 
of  the  season  and  of  the  results  obtained  in  the  culture  nf  a  number  of  varieties  of 
grains.  Severe  storms  in  June  and  July  injured  the  small  grains  grown  to  such  an 
extent  that  data  as  to  yields  per  acre,  etc.,  have  been  omitted  from  the  report.  Of  11 
varieties  of  barley  grown,  ]Manshury  and  Oderbrucker,  l)oth  6-rowed  varieties,  led  in 
yield  and  general  excellence.  Seventeen  varieties  of  oats  were  grown,  and  of  these 
Swedish  oats  have  given  the  best  results  for  a  perioil  of  4  years.  In  many  instances 
the  yield  with  this  variety  has  exceeded  80  bu.  per  acre.  This  variety  of  oats  was 
obtained  througli  the  U.  S.  Department  of  Agriculture,  and  it  is  believed  that  its 
introduction  in  Wisconsin  will  raise  the  average  yield  several  l)ushels  per  acre. 
Petkus  and  Schlansted,  varieties  of  rye  imported  from  (Tcrmany,  have  yielded  from 
29  to  41  bu.  per  acre  during  2  seasons. 

From  2  to  10  tons  of  green  forage  or  2  to  3  tons  of  cureii  hay  have  been  obtained 
from  an  acre  of  soy  beans  at  the  station.  The  station  experiments  indicate  that  soy 
beans  for  hay  in  that  region  should  be  sown  broadcast  at  the  rate  of  about  1  bu.  of 
.seed  per  acre,  and  the  crop  cut  on  the  appearance  of  small  pods.  If  seed  is  desired 
it  is  best  to  sow  the  grain  in  drills  30  in.  apart,  dropping  the  seed  about  4  in.  apart  in 
the  row.  It  can  be  planted  later  in  the  season  and  appears  to  give  better  results  at 
the  station  than  cowpeas.  Very  good  results  were  obtained  when  the  soy  beans  were 
planted  with  corn  for  silage.  Out  of  8  varieties  of  soy  beans  tested  Medium  Early 
Yellow  gave  the  highest  yield,  38  bu.  per  acre,  followed  by  Ito  San,  33.7  bu.  per  acre, 
and  Michigan  Green,  26.7  bu.  per  acre.  The  growing  period  of  the  first  two  was  136 
days  and  of  the  last  162  days.  No  tubercles  were  produced  on  the  roots  of  the  soy 
beans  grown  at  the  station  until  after  the  soil  had  been  inoculated.  Six  varieties 
of  cowpeas  were  grown  at  the  station  to  determine  their  value  for  forage  and  seed 
production.  The  varieties  Red  Ripper  and  New  Era  gave  the  l)est  returns,  yielding 
10.8  and  13.7  Vm.  per  acre,  respectively.  The  varieties  did  not  ripen  evenly  and  a 
number  of  the  varieties  sown  failed  to  ripen  seed  at  all. 

Common  varieties  of  alfalfa  at  the  station  have  quite  generally  winterkilled  and  in 
other  instances  have  been  crowded  out  by  weeds  and  grass.  Turkestan  alfalfa  has 
proved  much  hardier  and  given  better  results.  The  best  results  were  secured  when 
the  Turkestan  alfalfa  was  seeded  with  oats  as  a  nurse  crop.  The  oats  were  sown  at 
the  rate  of  about  1  bu.  per  acre  and  seemed  to  aid  in  keeping  down  the  weeds. 
Cutting  alfalfa  earlier  than  it  is  usually  cut  for  hay  seemed  to  have  a  detrimental 
effect  upon  the  crop,  reducing  the  yields.  Three  crops  were  cut  during  the  season 
and  gave  an  average  total  yield  of  4.5  tons  of  hay  per  acre.  An  effort  was  made  to 
produce  seed  from  the  second  cutting  l)utonly  an  occasional  seed  was  formed,  though 
the  plants  flowered  profusely.  Summing  up  the  results  obtained  with  alfalfa,  the 
author  believes  that  to  obtain  a  good  catch  in  Wisconsin  the  crop  should  be  seeded 
in  the  spring  on  fall-plowed  land  as  soon  as  the  ground  can  be  put  in  good  condition. 
If  the  ground  is  inclined  to  be  weedy  it  should  be  seeded  with  a  nurse  crop  of  oats. 
Should  the  oats  be  inclined  to  lodge  they  should  be  cut,  as  otherwise  they  will 
smother  the  alfalfa.  On  very  clean  ground  alfalfa  may  be  scnvn  without  a  nurse 
crop. 

A  test  was  made  of  16  varieties  of  clover.  Of  this  number  Mi.ssouri,  Minnesota, 
Nebraska,  Michigan,  and  English  No.  12,174  gave  the  best  results.  Hungarian 
grass  (Bromus  inerinis)  has  been  found  to  start  2  weeks  in  advance  of  the  more  com- 
mon grasses  and  to  furnish  pasturage  2  (jr  3  weeks  longer  in  the  fall.     The  hay  pro- 
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duced  is  inferior  to  that  of  timothy  and  the  yield  is  not  as  heavy.  In  dry  weather 
it  withers  and  remains  dormant  several  weeks. 

Hairy  vetch  gave  a  cutting  of  3  tons  of  hay  per  acre.  On  the  rich  soil  of  the 
station  it  is  inclined  to  lodge  badly.  Its  trailing  nature  makes  it  difficult  to  harvest 
and  causes  the  portions  next  to  the  ground  to  decay,  making  them  unfit  for  stock. 
It  makes  a  fine  fall  and  early  spring  pasture  when  sown  with  winter  rye. 

P^lax  was  sown  during  the  season,  but  Avas  destroyed  by  an  undetermined  disease. 
Early  Amber  sorghum,  seeded  July  18,  in  rows  18  in.  apart,  at  the  rate  of  2  pk.  of  seed 
per  acre,  yielded  about  9. 75  tons  of  cured  forage  per  acre.  It  has  been  a  very  satis- 
factory soiling  crop  for  com'S,  but  should  not  be  cut  until  it  begins  to  tassel,  as  pre- 
vious to  that  time  it  is  not  so  palatable  to  stock. 

Experiments  in  treating  oat  seed  for  smut  with  1  lb.  of  formaldehyde  to  50  gal.  of 
water,  1  lb.  to  25  gal.  of  water,  and  1  lb.  to  10  gal  of  water,  respectively,  indicate 
that  none  of  these  strengths  is  injurious  to  the  germinating  properties  of  the  seed. 
Any  of  these  solutions  is  a  verj'  effective  remedy  against  oat  smut.  The  seed  should 
be  submerged  in  the  solution  for  at  least  20  minutes  and  then  spread  out  to  dry. 
Wet  seed  will  not  work  well  in  a  grain  drill,  but  if  it  must  be  used  the  drill  should 
be  set  to  sow  1  bu.  more  per  acre  than  when  sowing  dry  oats. 

Work  in  plant  breeding  at  the  station  under  way  is  briefly  noted. 

Cultivated,  forage  crops  of  the  Northwestern  States,  A.  8.  Hitchcock  (  U.  S. 
Dt'pt.  Agr.,  Burfnn  of  PJcwl  Juiliistrij  Bu/.  SI,  pp.  2S,  })U.7). — This  bulletin  presents 
a  brief  discussion  of  the  forage  resources  in  that  portion  of  the  country  extending 
from  Colorado  and  central  California  to  Montana  and  Washington.  This  area  is 
divided  into  the  Great  Plains,  Rocky  Mountain,  Great  Basin,  Interior  Valley  of 
California,  upper  Pacific  coast,  and  Palouse  regions.  The  forage  conditions  in  these 
different  regions  are  considered  separately.  The  crops  of  greatest  importance  are 
alfalfa,  timothy,  redtop,  awnless  brome  grass,  velvet  grass,  and  clovers,  and  those  of 
minor  importance,  Kentucky  blue  grass,  orchard  grass,  cheat,  perennial  rye  grass, 
rape,  field  peas,  and  vetches.  The  value  of  each  of  these  crops  is  pointed  out. 
Alfalfa  is  discussed  at  some  length  with  reference  to  its  general  conditions,  its  feeding 
value,  and  the  methods  of  seeding  and  hay  making.  Notes  are  also  given  on  the  use 
of  grain  for  hay  and  the  methods  and  advantages  of  baling  hay. 

Alfalfa,  its  chemical  development,  H.  Snyder  and  J.  A.  Hum.mel  {Minue.wta 
Sid.  Bill.  ^0,  pp.  149-17 1,  Jig^.  '>). — A  description  of  alfalfa  is  given,  together  with 
directions  for  the  culture  of  the  crop.  The  observations  of  a  number  of  farmers  with 
reference  to  alfalfa  growing  are  reported. 

The  chemical  development  of  the  plant  was  studied  at  the  station.  Samples  of  1 
sq.  yd.  each  of  Western  alfalfa  were  taken  on  June  3,  10,  and  24,  and  of  Turkestan 
alfalfa  on  June  3  and  10,  and  analyzed.  The  samples  taken  June  3,  when  the  first 
blossoms  were  just  appearing,  contained  the  highest  percentage  of  total  nitrogen  and 
proteid  nitrogen  and  the  least  percentage  of  fiber.  The  results  of  the  analyses  and 
the  numlier  of  grams  of  nutrients  yielded  by  1  sq.  yd.  at  the  different  stages  are 
tabulated. 

Analyses  of  similar  samples  of  the  second  crop  taken  June  30  and  July  7,  14,  22, 
and  29  in  general  corroborate  the  results  of  previous  experiments.  The  total  nitro- 
gen and  ether  extract  decreased  regularly  and  the  fiber  increased  as  the  growth  of 
the  crop  progressed.  "The  crop  reaches  the  condition  most  suitable  for  cutting  at 
the  time  when  one-third  of  the  blossoms  have  appeared.  After  this  a  larger  amount 
of  much  inferior  hay  is  obtained." 

The  proportion  of  dry  matter  in  the  leaves  and  stems  was  determined  in  samples 
taken  at  intervals  of  4  days  from  June  3  to  Jime  30.  The  analyses  of  the  dry  matter 
of  these  samjiles  is  given  in  the  following  table: 
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Analyses  of  the.  dry  matter  of  the  leaves  and  stems  of  alfalfa  at  different  stages  of  growth. 


Time  of  cutting  samples. 


June 
3. 


June 

7. 


June 
11. 


June 
16. 


June 
21. 


June 
25. 


June 
30. 


Leaves: 

Dry  matter 

Total  nitrogen 

Proteid  nitrogen  

Per  cent  proteid  to  total  nitrogen 

Crude  protein  (total  nitrogen  x  6.25)  . . . 

Ether  extract 

Fiber 

Ash 

Stems: 

Dry  matter 

Total  nitrogen 

Proteid  nitrogen 

Per  cent  proteid  to  total  nitrogen 

Crude  protein  (total  nitrogen  >  6.25)  ... 

Ether  extract 

Fiber .' 

Ash 


Per  et. 
21. 90 

4.36 

3.69 
84.69 
27.25 

2.56 
12. 76 

7.83 


1.95 

1.32 
67.77 
12.18 

1.19 
50.76 

6.79 


Per  ct. 
30.84 

3.66 

3.02 
82.74 
22. 87 

4.48 
13.04 

6.54 

25.84 
1.76 
1.23 

69. 77 

11.00 
.78 

48.13 
5.56 


Per  ct. 
28.36 

3.73 

3.33 
89.20 
23.31 

4.48 
17.80 

7.31 

23.66 
1.88 
1.46 

77.43 

11.75 
1.66 

46.69 
5.62 


Per  ct. 
32.44 

3.12 

2.51 
80.66 
19.50 

3.80 
13.37 

7.76 

30.21 
1.59 
1.24 

78.00 
9.94 
1.95 

48.21 
6.36 


Per  ct. 

34.18 

2.74 

2.17 

78.95 
17.12 

6.12 
17.89 

8. 35 

32. 63 
1.05 
1.35 

81.96 

10.31 
2.53 

48.16 
6.00 


Per  ct. 
32. 70 

2.74 

2.18 
79.44 
17.12 

5.45 
18.89 

7.66 

32. 84 
1.60 
1.40 

88.47 
10.00 

2.48 
48.12 

4.98 


Per  ct. 
59.10 

2.77 

2.17 
78.25 
17.31 

4.56 
20. 05 

8.62 

58.90 
1.46 
1.28 

87.60 
9.13 
3.19 

55. 15 
4.61 


About  June  11,  after  the  plants  had  begun  to  blossom,  part  of  the  leaves  began  to 
turn  yellow  and  to  fall,  hence  the  largest  proportion  of  leaves  to  stems  existed  just 
before  the  blossoming  period.  The  leaves  of  the  sample  taken  when  the  blossoms 
appeared  contained  23.06  per  cent  of  crude  protein.  On  June  3  the  leaves  contained 
63  per  cent  of  the  nitrogen  in  the  part  of  the  plant  above  ground,  but  by  June  11 
this  percentage  had  fallen  to  57.  The  dry  matter  increased  quite  regularly  in  both 
leaf  and  stem  as  the  season  progressed.  In  the  leaf  both  total  and  proteid 
nitrogen  decreased  as  the  plant  ripened,  the  proteid  nitrogen  decreasing  more 
rapidly.  The  ether  extract  increased  in  both  leaves  and  stems,  but  rather  irregu- 
larly in  the  leaves,  while  the  fiber  increased  in  the  leaves,  but  remained  almost 
the  same  in  the  stems.  The  percentage  of  ash  or  mineral  matter  decreased  in  the 
stems,  but  remained  almost  stationary  in  the  leaves.  The  results  of  the  ash  analyses 
of  leaves  and  stems  procured  at  different  dates  are  given  in  tables.  From  these 
analyses  it  is  shown  that  an  average  yield  per  acre  of  8,000  lbs.  of  cured  hay,  which 
will  contain  about  6,880  lbs.  of  dry  matter,  removes  from  the  soil  206  lbs.  of  potash, 
58  pounds  of  phosphoric  acid,  89  lbs.  of  lime,  and  22  lbs.  of  magnesia.  The  ash  of 
alfalfa  seed  contained  32.77  per  cent  potash  and  44.29  per  cent  phosphate.  The 
compositinn  of  the  dry  matter  of  the  roots,  blossoms,  young  plants,  the  first  and 
second  crops,  and  the  seed  is  reported. 

Variety  tests  with  barley,  C.  Sonne  {Tidsskr.  Landbr.  Planteati,  8  {190^),  pp. 
47-60;  9  {1902),  pp.  99-114). — The  work  here  reported  is  conducted  by  the  Royal 
Agricultural  Society  of  Denmark  on  5  different  farms  and  has  been  in  progress  for 
5  years.  The  average  yield  per  acre  for  this  period  for  the  different  varieties  was  as 
follows:  Prentice  2,380  lbs..  Chevalier  2,210  lbs.,  Goldthorpe  2,030  lbs.,  Erh.  Fre- 
deriksen  Hybrid  1,977  lbs.,  and  Imperial  1,671  lbs.  According  to  a  scale  of  20  points 
for  perfection  these  varieties  scored  14.4,  15.5, 17.9,  15.0,  and  16.1  points,  respectively. 
The  results  were  not  materially  changed  when  the  data  for  the  season  of  1901  were 
also  included  in  the  summaries. — f.  w.  woll. 

Commercial  bean  growing  in  New  York,  J.  L.  Stone  {Neic  York  Cornell  Sta. 
Bui.  210,  pp.  231-254).— This  bulletin  includes  an  historical  account  of  bean  culture; 
statistics  of  bean  production  taken  from  the  Twelfth  Census;  complete  directions  for 
growing  the  crop,  and  a  report  on  variety,  fertilizer,  and  soil  tests  conducted  by  the 
station,     The  diseases  and  insect  enemies  of  the  bean  plant  are  briefly  noted. 

Cooperative  variety  tests  were  conducted  for  3  years.  Taking  the  average  results 
into  account,  the  most  productive  varieties  were  Blue-pod  medium,  Marrow  pea.  Day 
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leafless  medium,  and  Boston  small  pea.  The  j'ields  of  straw  in  some  of  the  variety 
tests  were  also  reported.  The  results  varied  C(  msiderably  in  different  localities.  In  a 
number  of  tests  to  determine  the  adaptation  of  the  variety  to  the  soil  it  was  found 
that  in  general  the  best  yields  were  obtained  on  the  lighter  soils.  From  these 
experiments  it  is  concluded  that  there  is  a  great  difference  in  the  productivity  of  the 
different  varieties  on  a  given  soil  and  that  the  results  in  a  variety  test  may  not  be 
applicable  to  other  localities. 

Fertilizer  experiments  were  made  with  different  combinations  of  commercial  fer- 
tilizers and  with  barnyard  manure.  The  results  are  reported,  l)ut  are  considered  as 
not  leading  to  satisfactory  conclusions.  Phosphoric  acid  in  the  form  of  South  Caro- 
lina rock  is  believed  to  be  more  likely  to  give  profitable  results  than  any  other 
application. 

The  composition  of  cull  beans  as  determined  by  the  station  chemist  is  compared 
with  the  composition  of  oats,  gluten  feed,  and  corn,  and  the  digestible  nutrients  in 
bean  straw  are  given  with  those  of  timothy  hay,  corn  stover,  and  oat  straw. 

Flax  culture,  R.  Kuhnert  {Der  Flachsbau.  Berlin:  Deut.  Landw.  GeselL,  1903, 
pp.  VIII  +  £3). — This  book  is  a  brief  popular  account  of  the  culture  and  preparation 
of  flax  and  the  cost  of  its  production. 

Corchorus,  jute,  or  goeni,  H.  J.  Wigman  {Teysmannia,  12  {1902) ,  No.  12,  pp.' 
616-621). — The  author  calls  attention  to  jute  culture  in  Java  and  thinks  the  impor- 
tance of  the  subject  warrants  him  in  reproducing  portions  of  a  paper  by  J.  A.  B. 
Wiselius,  published  in  a  report  of 'S  Lands  Plantentuin  in  1886.  Two  species  are 
grown  for  flber,  Corchorus  capsularis  and  C  olUorius,  the  latter  yielding  the  better 
product  and  being  grown  on  low  lands,  while  the  former  is  better  adapted  to  higher 
situations.  The  best  lands  for  jute  culture  are  those  that  are  never  under  water  but 
always  moist,  though  much  is  grown  on  land  covered  with  shallow  water,  or  on  land 
on  which  periodic  floods  leave  a  layer  of  silt. 

The  seeds  germinate  promptly  and  the  plants  are  ripe  in  4  months  after  the 
seed  is  sown.  If  the  crop  is  cut  too  early  the  flber  is  weak,  while  if  the  plants  are 
allowed  to  bloom  the  flber  loses  its  gloss  and  becomes  too  stiff.  The  methods 
employed  to  separate  the  flber  from  the  rest  of  the  plant  are  described.  The  culture 
of  jute  is  said  to  be  profltable  for  the  small  planter  who  does  much  of  the  work  him- 
self, but  when  all  of  the  work  must  be  paid  for  there  is  little  proflt. — h.  m.  pieters. 

Variety  tests  with  oats,  K.  Hansen  {Tidsskr.  Lcmdbr.  Planteaii,  9  (1902),  pp. 
203-261). — The  best  yielding  and  most  satisfactory  varieties  of  oats  tested  at  the  dif- 
ferent Danish  plant  culture  stations  were  the  Grenaa  or  Hessel  and  the  Island  or 
Forslev.  The  author  believes  these  two  kinds  to  be  one  and  the  same  variety,  since 
they  correspond  closely  in  all  essential  characteristics  and  appear  to  have  originated 
in  one  locality,  and  he  therefore  proposes  the  name  Danish  oats  for  the  same.  On 
good  and  medium  soils  these  oats  in  nearly  all  trials  yielded  about  1  cwt.  more  grain 
per  tondeland  (i.36  acres)  than  the  Beseler  and  about  2  cwt.  more  than  Ligowo. 
On  light,  dry,  sandy  soils  Grey  oats  gave  practically  the  same  results  as  the  Danish 

oats. — F.  W.  WOLL. 

Potato  culture,  A.  Agee  {Pennsylvania  Dept.  Agr.  Bui.  105,  pp.  96). — This  bulle- 
tin is  a  popular  treatise  on  potato  culture,  discussing  at  some  length  the  •soil  and  its 
preparation,  the  seed,  planting,  cultivation,  harvesting,  storing,  insect  enemies, 
diseases,  and  the  use  of  potatoes  for  food. 

Variety  tests  with  potatoes,  1881-1898,  A.  J.  Hansen  {Tidsskr.  Landbr. 
Planteavl,  8  {1902),  pp.  167-1S9). — Reports  of  4  series  of  potato  experiments  con- 
ducted at  Danish  experiment  stations  since  1881,  with  summaries. — f.  w.  woll. 

Spelt,  emmer,  and  einkorn,  P.  Hauptfleisch  {Landw.  Vers.  Stat.,  58  {1903), 
No.  1-2,  pp.  64-136,  figs.  29). — This  article  discusses  the  distribution  and  culture  of 
these  cereals;  describes  the  different  varieties  under  each  species;  presents  a  study 
of  the  anatomical  structure  of  the  kernels;  gives  the  chemical  composition  of  the 
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grain,  bran,  and  meal  as  determined  by  different  inveHtigators;  ontbnes  tlie  mllHng 
processes  by  wliieh  1)ran  and  meal  are  <>))tained,  and  reports  the  resnits  of  a  micro- 
scopii'al  investigation  of  tliese  products. 

Sugar-beet  experiments  during-  1902,  V.  W.  Woll  and  R.  A.  Mookic  (  Wiscon- 
sin Sta.  apt.  1902,  pp.  241-34(i,  fig-  !)■ — Beets  were  grown  on  well-prepared  rich  soil. 
The  season  was  very  favorable  and  the  yield  obtained  was  at  the  late  of  nearly  30 
tons  of  beets  per  acre.  The  largest  yield  ever  obtained  at  the  station  before  was  in 
1890,  when  a  yield  of  nearly  20  tons  was  obtained.  It  is  believed  l)y  the  author  that 
there  are  few  crops  grown  in  Wisconsin  that  will  pay  better  through  a  scries  of  years 
than  sugar  beets.     Analyses  of  the  beets  grown  are  given  in  tables. 

The  leaf  in  its  relation  to  the  sugar  content  of  the  beet,  11.  1'i.aii.v  (  Fdhliiufs 
Landiv.  Zty.,  5-2  {1903),  No.  1,  pp.  S0-3S).—T\\e  influence  of  the  leaf  on  the  forma- 
tion of  sugar  in  the  beet  is  discussed  and  the  results  of  observations  made  along  this 
line  are  reported.  In  the  greater  number  of  beets  examined  the  weight  of  the  root  was 
from  3  to  5  times  the  weight  of  the  leaves.  The  beets  with  the  relatively  highest 
weight  of  leaves  were  richest  in  sugar. 

Fertilizing  and  planting  sweet  potatoes,  M.  B.  W.vrrE  {Atncr.  -I//**.,  71  {1903), 
No.  IS,  p.  359). — The  author  plants  sweet  potatoes  in  drills  4  ft.  ai>art,  ridging  them 
up  after  manuring  and  fertilizing,  and  setting  the  plants  on  the  top  of  the  ridges.  The 
fertilizer  is  applied  in  the  drill  after  laying  off  at  the  rate  of  about  1,000  lbs.  per 
acre,  using  a  mixture  of  1,000  lbs.  acid  phosphate,  400  lbs.  sulphate  of  potash,  100 
lbs.  dried  blood,  100  lbs.  nitrate  of  soda,  and  400  lbs.  bone  tankage.  The  plants 
are  set  on  a  warm  day.  They  ai'e  dipped  first,  in  hands  of  1  to  2  iloz.,  into  a  soft 
mud  batter  about  as  thick  as  good  thick  cream,  and  set  deeply. 

Macaroni  wheats,  T.  L.  Lyon  {Nehrashi  Sta.  Bui.  78,  pp.  24,  fig.  /).— The 
appearance  and  habits  of  growth  of  macaroni  wheats  are  described  and  the  foreign 
and  home  market  demands  discussed,  in  addition  to  a  report  on  cooperative  culture 
and  variety  tests.  About  100  tests  throughout  the  State  were  made  with  11  varie- 
ties obtained  from  Russia  and  Algeria.  The  average  time  of  ripening  for  the  different 
sorts  was  July  16.  The  date  of  sowing  did  not  influence  the  date  of  rijjening.  The 
average  yield  of  sowings  made  before  April  1  was  19.5  bu.  per  acre  and  for  those 
made  after  that  date  17.5  bu.  Omitting  varieties  with  less  than  5  tests,  the  Russian 
varieties  averaged  21.2  bu.  per  acre  and  the  Algerian  17.6  bu.  Im-oui  the  results  at 
hand  it  is  concluded  that  durum  or  macaroni  wheats  yield  better-  than  other  spring 
varieties.  Seventeen  varieties  were  tested  at  the  station.  The  result ^  did  not  indi- 
cate the  variety  best  adapted  to  Nebraska  conditions,  Init  the  sui.eriorit>-  of  the 
Russian  over  the  Algerian  sorts  was  shown. 

HORTICULTURE. 

Field  experiments  on  the  manuring  of  vegetable  and  fruit  crops,  F.  W.  E. 

SHKivELLand  B.  Dyer  {Londoi):  Vitilm,  X-  <'<>.,  Lid,  1902,  j)]>.  8S).—nn'  i.'x\wnnwnts 
here  recorded  were  made  to  determine  the  relative  economy  in  vegetable  and  small 
fruit  growing  of  applying  manure  at  the  rates  of  V2h  and  25  tons  per  acre  alone  and 
of  supplementing  the  manure  with  varying  amounts  of  complete  commercial  fertili- 
zers or  with  commercial  fertilizers  containing  but  1  or  2  of  the  essential  elements.  It 
was  intended  to  learn  also  how  far  with  economy  commercial  fertilizers  can  be  made 
to  take  the  place  of  manure  and  whether  or  not  it  is  possible  to  dispense  with 
manure  altogether,  using  commercial  fertilizers  instead.  Another  phase  of  th"  ques- 
tion investigated  was  to  determine  the  most  economical  amount  of  nitrate  of  soda  to 
use  with  other  fertilizers  in  manuring.  The  experiments  for  the  most  part  have 
been  under  way  for  7  years.  The  present  report  includes  summaries  of  the  results 
secured  during  the  current  year  and  of  the  collective  results  thus  far  secured  with 
artichokes,  Jerusalem  artichokes,  asparagus,  beans,  beets,  Brussels  sprouts,  broccoli, 
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cauliflowers,  cabbages,  carrots,  celery,  lettuce,  onions,  ]^otatoes,  peas,  i-hnbarli,  spin- 
ach, strawberries,  gooseberries,  and  alfalfa. 

The  soil  used  for  the  experiments  is  a  rather  poor  clay  loam  resting  upon  a  bed  of 
heavy  clay.  By  spade  culture  and  heavy  manuring  it  has  been  converted  into  a  fer- 
tile market-garden  soil.  The  results  obtained  in  the  different  experiments  as  a  whole 
go  to  show  that  the  purchase  of  manure  for  many  crops  is  highly  extravagant,  as  its 
place  can  well  he  taken  by  cheaper  commercial  fertilizers,  while  for  many  other 
crops  manure  is  advantageous,  but  the  enormous  quantities  often  applied  are  alto- 
gether too  costly  and  should  be  replaced  in  part  by  fertilizers  in  the  more  concen- 
trated form.  In  general,  the  smaller  amount  of  manure  used  in  these  experiments 
supplemented  with  commercial  fertilizers  has  given  the  best  results.  Potash  has 
been  found  especially  desirable  in  the  culture  of  Globe  articihokes.  The  use  of  100  lbs. 
of  sulphate  of  potash  per  acre  increased  the  value  of  the  early  product  nearly  $40. 

Asparagus  grown  with  the  aid  of  commercial  fertilizers  has  been  more  tender  and 
of  a  l)etter  flavor  and  (juality  than  that  grown  with  manure  alone.  It  is  recommended 
that  the  manure  and  also  the  superi)hosphate  and  kainit  for  asparagus  be  applied  in 
the  latter  xiart  of  the  winter  or  in  very  early  spring.  On  the  whole,  it  is  considered 
that  with  asparagus  the  best  crops  have  l)een  grown  by  using  the  lesser  amount  of 
manure  supplemented  by  a  dressing  of  phosi)hates,  kainit,  and  400  I1)s.  of  nitrate  of 
soda  per  acre. 

With  beets,  sulphate  of  potash  in  the  absence  of  manure  increased  the  yield  3  tons 
per  acre.  In  every  case  plats  fertilized  with  the  lesser  amount  of  manure  and  com- 
mercial fertilizers  greatly  exceeded  in  yield  the  heavily  manured  plats. 

With  broccoli,  a  moderate  application  of  commercial  fertilizers  has  pi'oduced  on 
the  average  as  good  results  as  when  supplemented  by  12.2  bins  of  manure.  With  this 
crop  the  use  of  100  lbs.  of  nitrate  of  soda  jier  acre  proved  most  economical. 

The  average  results  for  5  years  with  cauliflowers  show  that  122  tons  of  manure, 
supplemented  with  a  light  dressing  of  phosjihates  and  400  lbs.  of  nitrate  of  soda, 
produced  better  results  than  commercial  fertilizers  alone,  but  the  commercial  ferti- 
lizers alone  gave  better  results  than  25  tons  of  manure  alone.  Commercial  fertilizers 
in  this  case  not  only  increased  the  size  of  the  heads,  but  uniformly  improved  the 
quality.  The  formula  recommended  for  this  crop  is  122  tons  of  manure,  400  to  600 
lbs.  of  superphosphate,  400  His.  of  kainit,  and  400  lbs.  of  nitrate  of  soda  per  acre. 

The  heaviest  yield  of  P>russels  s]irouts  was  obtained  by  the  use  of  25  tons  of  manure, 
su])plemented  with  200  lbs.  of  nitrate  of  soda,  with  potash  in  addition. 

A  moderate  (juantity  of  manure  was  fouixl  very  desirable  with  fall-set  cabbages. 
It  is  reconnnended  that  this  be  supplemented  with  600  lbs.  of  good  phosphates  per 
acre  and  nitrate  of  soda  up  to  600  lbs.  applied  at  2  or  8  different  times.  For  spring-set 
cabbages  manure  has  not  been  found  necessary.  It  is  recommended  that  they  be 
planted  out  after  the  removal  of  some  other  crop  that  has  been  manured,  giving  a 
liberal  dressing  of  superphosphate  and  jiotash. 

Potash  has  been  found  very  desirable  in  the  production  of  carrots.  When  potash 
has  been  used  in  connection  with  phosphates  and  200  lbs.  of  nitrate  of  soda  per  acre, 
the  average  yearly  increase  of  roots  has  been  nearlj'  ?>  tons  per  acre. 

The  heaviest  celery  plants  were  obtained  when  the  largest  amount  of  manure  was 
used,  l)ut  plants  raised  with  the  aid  of  commercial  fertilizers  have  been  much  crisper 
and  more  tender  than  plants  grown  with  manure  alone.  Nitrate  of  soda  appeared 
to  render  the  growth  more  rapid  and  to  diminish  the  strength  and  toughness  of  the 
fibrovascular  bundles  as  compared  with  plants  grown  by  the  aid  of  manure  alone. 

With  lettuce  also  it  has  been  noticed  that  plants  grown  with  the  nitrate  of  soda 
have  been  much  crisper  and  more  tender  than  those  grown  with  manure  alone. 

With  spring  oi  summer  onions  the  use  of  200  lbs.  of  nitrate  of  soda  per  acre,  in 
conjunction  with  ])otash  and  phosphates,  with  a  light  dressing  of  manure,  has  given 
a  better  yield  than  with  a  heavy  dressing  of  manure.  Commercial  fertilizers  with- 
out the  manure  gave  much  less  satisfactory  results  than  with  the  manure. 
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Witli  parsnips,  as  witli  carrots,  potiush  seems  to  be  esperially  <lesira}>le,  tlie  yields 
l)einfj  increased  from  1  to  1.]  tons  i)er  acre  when  this  fertilizer  Avas  used  over  i)lats 
similarly  fertilized  hut  without  jxitash. 

In  the  case  of  early  potatoes  the  heaviest  yields  have  been  obtained  l)y  the  use  of 
25  tons  of  manure  per  acre.  With  the  late  crop  better  yields  have  been  obtained  by 
using  lialf  this  amount  of  manure,  supplemented  with  commercial  fertilizers.  In 
the  experiments  with  potatoes  the  use  of  potash  has  regularly  resulted  in  increased 
yields.  The  increase,  however,  has  l)een  nnich  less  with  early  potatoes  tlian  with 
late  jiotatoes. 

Potash  has  proved  especially  desirable  for  summer  spinach,  aud  i)articularly  so  on 
l)lats  which  were  not  maniired. 

The  use  of  200  lbs.  of  nitrate  of  soda  per  acre  with  phosphates  and  potash  for 
alfalfa  resulted  in  increasing  the  yields  on  the  average  nearly  4  tons  per  acre. 
Nitrate  of  soda  was  also  found  especially  desirable  in  the  growth  <.f  dwarf  beans, 
improving  the  quality  and  increasing  the  weight  80  per  cent. 

Rhubarb  dressed  with  commercial  fertilizers  when  raw  was  far  more  crisp  and 
tender  and  required  less  time  to  cook  than  rhubarb  grown  by  the  aid  of  manure  alone. 

The  flavor  and  keeping  qualities  of  strawl)erries  were  also  decidedly  l)etter  on 
moderately  manured  plats  treated  with  commercial  fertilizers,  including  a  moderate 
dressing  of  nitrate  of  soda,  than  on  either  heavily  manured  or  heavily  nitrated  plats. 
Moderate  manuring,  supplemented  by  phosphates  and  200  Ihs.  of  nitrate  of  soda  \wr 
acre,  is  recommended  for  this  crop.  The  nitrate  of  soda  sliould  l^e  applied  early  in 
the  year.  In  the  liglit  of  the  experimental  results  obtained  with  this  crop  it  is 
recommended  that  potash  be  omitted  from  the  fertilizers  ajiplied.  When  this 
fertilizer  has  been  used  the  crop  has  been  distinctly  smaller  and  appre(!ial)ly  later. 

For  gooseberries  a  moderate  application  of  manure,  supplemented  with  a  light 
dressing  of  commercial  fertilizers,  is  recommended. 

The  manuring'  of  garden  and  allotment  crops,  P.  L.  de  Vilmokin  (Jour. 
Jioi/.  Agr.  Soc.  England,  63  [1903),  pp.  14~-l(Jo). — A  discussion  of  the  princij)les 
involved  in  the  use  of  commercial  fertilizers,  with  the  formulas  reconunended  in 
France  for  peas,  beans,  potatoes,  tomatoes,  eggplants,  cabbages,  cauliflowers,  radishes, 
lettuce,  artichokes,  spinach,  melons,  cucumbers,  pumpkins,  parsnips,  tui'ni])s,  salsify, 
onions,  fruit  trees,  ornamental  trees  and  shrubs,  roses,  and  chrysanthennims. 

Report  on  vegetables  and  plants  grown  at  Chiswick  in  1902  {Jour,  Roy. 
Ilort.  Soc.  [Londo)i'],  27  (190J),  No.  2-3, pp.  033-665,  fign.  5). — Cultural  and  descriptive 
notes  on  a  number  of  varieties  of  tomatoes,  perennial  asters,  phloxes,  potatoes,  and 
miscellaneous  vegetables  and  flowering  ]>lants  grown  at  Chiswick  in  1902. 

Asparagus;  its  culture,  yield,  and  future,  C.  Alvargonzalez  {El  espdrntgo; 
mt  cultivo,  su  rendimiento,  sit  porvenir.  (rijon,  Spain:  Maura,  1902,  pp.  24,  figs.  3). — 
Popular  directions  for  the  culture  of  asparagus. 

Ginseng  culture,  N.  O.  Booth  {New  York  Slate  Sta.  Upt.  1901,  j>p.  356-358).— 
Popular  directions  for  the  culture  of  ginseng. 

Lettuce,  E.  S.  Brown  {Amer.  (Jard.,  24  {1903),  No.  430,  pp.  183,  184).— An 
account  of  the  culture  of  lettuce  at  the  Ameri(;an  Gardening  trial  grounds  is  given, 
with  descriptions  and  cultural  notes  on  12  varieties,  and  notes  on  the  growth  of 
endive,  cress,  and  mustard. 

Onions,  E.  S.  Brown  {Amer.  Gard.,24  {1903),  No.  4S1,  pp.  199,200).— An  account 
of  the  culture  of  onions  in  American  Gardening  trial  grounds,  with  descriptions  of 
6  varieties. 

The  artificial  crossing  of  Victoria  and  Princess  Royal  peas,  N.  L.  Chresten- 
SEX  (Ik'iil.  Landir.  iV.f.sc,  30  {1903),  No.  25,  p.  213). — The  author  desired  to  secure  a 
pea  which  would  ripen  earlier  than  the  Victoria,  have  shorter  straw,  and  possess  the 
productive  qualities  of  the  Princess  Royal  variety.  These  2  varieties  were  therefore 
crossed,  using  each  variety  alternately  as  mother  plant.     In  the  second  generation 
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hybrids  2  distinct  varieties  were  secured  which  later  proved  permanent  in  character. 
One  of  these  was  very  similar  to  the  Victoria  in  height  and  appearance,  but  ripened 
about  14  days  earlier.  This  variety  was  also  more  productive  than  the  original  Vic- 
toria. The  second  variety  secured  was  a  medium  tall  growing  sort  about  70  cm.  high 
and  unusually  productive. 

The  tomato,  J.  J.  Willis  {Gard.  Chron.,  S.  ser.,  33  {1903),  No.  844,  P-  132).— In 
order  to  understand  the  manurial  requirements  of  the  tomato,  a  study  was  made  of 
the  chemical  composition  of  the  fruit,  vines,  and  roots.  The  amount  of  nitrogen, 
phosphoric  acid,  potash,  and  lime  in  a  ton  of  these  different  parts  of  the  tomato  plant 
is  shown  in  the  following  table: 

Composition  of  tomatoes. 


Description. 


In  fruit 

In  vines  (green) 

In  roots 

In  whole  plant 

In  half  ton  barnvard  manure 


Nitrogen. 


Pounds. 
3.2 
6.4 
5.4 
5.0 
5.5 


Phosphoric 
acid. 


Pounds. 

1.0 

1.4 

.2 

.9 

4.0 


Potash. 


Pounds. 
5.4 
10.0 
7.6 

7.7 
6.0 


Lime. 


Pounds. 
2.0 
6.7 
12.0 
6.9 
8.0 


When  the  amount  of  fertilizers  contained  in  the  whole  plant  is  compared  with  that 
contained  in  a  lialf  ton  of  barnyard  manure,  it  is  seen  that  the  manure  contains  \ 
11).  more  nitrogen,  a  little  over  3  lbs.  more  phosphoric  acid,  and  1  lb.  of  lime  more 
than  the  tomatoes.  On  the  other  hand,  it  contains  about  IJ  lbs.  of  potash  less  than 
the  tomatoes.  The  author  states  that  it  is  desirable  to  supplement  barnyard  manure 
with  potash  fertilizers  for  tomatoes.  For  late  crops  of  tomatoes  a  smaller  amount  of 
nitrogen  is  required  than  for  the  earh'  crop  and  a  larger  percentage  of  phosphoric 
acid  and  potash. 

The  following  formulas  are  recommended  for  tomatoes:  (1)  One  part  nitrate  of 
soda,  2  parts  dried  blood,  4  parts  superphosphate  or  bone  meal,  and  3  parts  kainit; 
(2)1  part  nitrate  of  potash,  2  parts  guano  or  dried  blood,  and  2  parts  superjihosphate 
or  bone  meal.  These  manures  may  be  applied  as  soon  as  the  first  fruits  are  set. 
They  may  be  dissolved  and  apjilied  at  the  rate  of  half  an  ounce  in  a  gallon  of  water 
once  a  week,  or  the  same  quantity  sprinkled  over  a  square  yard  of  soil. 

The  tomato,  E.  J.  Kyle  and  E.  C.  Green  [Te.r.as  Sta.  Bui.  65,  pp.  31,  figs.  6). — 
A  popular  account  of  the  culture  of  tomatoes  in  truck  gardening,  with  a  discussion  of 
various  methods  of  marketing,  such  as  consigning  to  commission  firms,  selling  at  the 
track,  selling  on  contract,  and  selUng  on  the  cooperative  plan. 

Variations  in  some  introduced  garden  vegetables,  H.  C.  Irish  (Proc.  Soc. 
Prom.  Agr.  Scl.  1902,  pp.  63,  64). — Some  of  the  charai'teristics  of  Mikado  pepper, 
Chinese  Giant  pepper,  Triumph  radish,  and  Dwarf  Willow  Leaf  bean  are  briefly 
pointed  out. 

Orchard  studies — II.  The  fruit  plantation.  Stone  fruits,  W.  B.  Alwood 
(  Virglnid  ,Sta.  Bui.  129,  pp.  107-115). — Tlie  station  farm  is  located  on  a  high  plateau 
at  an  elevation  of  about  2,200  ft.  and  is  subject  to  rapid  changes  of  temperature, 
therefore  only  medium  results  can  be  reported  with  stone  fruits.  Peaches  have 
quite  generally  been  a  failure.  The  plum  crop  has  sometimes  been  entirely  killed 
by  frosts  but  occasionally  full  crops  are  secured.  A  list  is  given  of  21  varieties  of 
cherries,  54  of  peaches,  nectarines,  and  apricots,  and  101  of  plums  that  have  been 
grown  at  the  station,  with  indications  as  to  their  adaptability  for  culture  there. 

Orchard  studies — III.  Notes  on  some  of  the  more  important  varieties  of 
apples,  W.  B.  Alwood  {Virg'mia  Sta.  Bui.  130,  pp.  119-146,  figs.  12). — The  unfavor- 
able conditions  of  soil  and  climate  at  the  station  for  apple  culture  are  noted  and 
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descriptions  given  of  6  summer,  9  autumn,  and  17  winter  varieties  tliat  luive  been 
successfully  grown  at  the  station  with  only  ordinary  attention  as  to  cultural  details. 

Apple  shipments  to  the  Orient,  II.  B.  Miij.ek  {Oregon  Bd.  .llort.  lipt.  1901-2, 
pp.  lOO-l'JJ). — An  account  of  tlu^  shipment  of  several  varieties  of  apples  to  China. 
The  apples  were  packed  in  boxes  and  wraijju'd  in  paper.  The  losses  with  the 
different  varieties  were  as  follows:  Ben  Da\is,  2  per  cent;  Tawoer,  10  per  cent; 
Spitzenberg,  10  per  cent;  Shannon  Pippin,  2^^  per  cent;  .lonatlian,  W  per  cent,  and 
Red  Russian,  75  per  cent. 

The  varieties  of  fruit  that  can  be  profitably  g-rown  in  Pennsylvania, 
G.  HiESTER  {Peitiisi/lrania  Depl.  Ayr.  Bnl.  106,  pp.  50,  imip  1). — The  author  sent 
letters  of  inquiry  to  3,000  fruit  growers  throughout  the  State  and  received  answers 
from  more  than  1,000  of  these,  representing  every  county  and  every  fruit-growing 
section  in  the  State.  Based  on  these  data,  directions  are  given  for  the  location  and 
culture  of  apples,  pears,  peaches,  pltnns,  grapes,  and  cherries  in  the  different  sections 
of  Pennsylvania.  Tables  are  given  showing  the  varieties  of  these  fruits  most  suitable 
for  each  section  in  the  State  and  many  of  the  varieties  are  briefly  described.  Each 
county  of  the  State  is  taken  up  and  its  suitability  for  fruit  growing  discussed, 
varieties  adapted  for  culture  in  the  county  being  noted. 

Thinnag-e  of  peaches,  E.  J.  Kyle  {Texat<  Truck  Groiver,  1  {1903),  No.24,p-  !)■ — 
Sununary  of  the  advantages  derived  from  thinning  peaches,  with  details  as  to  time 
and  methods. 

Sulphured  dried  fruit  and  its  examination,  A^^  Fkesenius  and  L.  CJKtJNiiuT 
(Ztschr.  Analyt.  Chem.,  42  {1903),  No.  1,  pp.  33-41). — The  sulphuri(!  acid  found  in 
samples  of  California  apricots,  peaches,  and  pears,  Italian  prunes,  and  other  dried 
fruits  of  this  sort  is  tabulated  and  connnented  ni)on. 

Modern  fruit  culture;  production,  commerce,  and  utilization  of  fruits, 
E.  DuEAND  {La  culture  fruiti^re  modeme;  production,  commerce  et  utilimtion  des  fruits. 
Paris:  J.  B.  Bailliere  &  So7i,  1902,  pp.  272,  figs.  28). — A  popular  discussion  of  present, 
day  methods  in  France. 

Modifications  in  the  forms  of  fruits;  influence  of  the  intermediate  sub- 
ject in  top-grafting-,  P.  Passv  {Rer.  Ilort.  ll'ims'],  75  {1903),  No.  5,  pp.  105-108, 
figs.  6). — A  discussion  is  given,  with  illustrations,  of  the  differences  in  the  forms  of 
pears  obtained  by  top-grafting  the  Cure  variety  with  Doyenne  d'hiver  and  Crassane. 

Modifications  in  the  form  of  the  pear  and  apple  by  dimorphism,  P.  Passy 
{Rev.  Hfjrt.  [Paris],  75  {1903),  N<>.  4,  PP-  85-88,  figs.  2). 

Concerning  root  pruning,  A.  C.  Ide  {Cultnra,  14  {1902),  No.  171,  pp.  424-426). — 
This  brief  paper,  copied  from  the  yearbook  of  the  Netherland  Pomological  Society 
for  1902,  records  an  experiment  on  severe  root  pruning  of  young  apple  and  pear 
trees  at  the  time  of  transplanting.  The  writer  selected  1,  2,  and  3  year  old  apjile 
and  1,  2,  and  3  year  old  pear  trees.  One-half  of  each  lot  were  transplaiUcd  in  the 
usual  manner,  while  the  others  had  their  roots  so  severely  pruned  that  only  a  stick 
was  left.  The  trees  of  the  first  lot  started  off  most  vigorously  in  the  spring,  but 
before  the  end  of  June  the  closely  pruned  trees  were  larger  than  the  others,  and  this 
lead  was  maintained  throughout  the  season.  When  the  trees  were  dug  ui>  it  was 
found  that  the  closely  pruned  ones  had  developed  a  much  better  root  system  than 
the  others. — h.  m.  pieters. 

Banana  and  plantain  culture,  T.  Koschny  {Tropenpfiauzer,  7  {1903),  No.  3, 
pp.  112-124).— The  botanical  relationship  of  these  fruits,  their  uses,  and  methods  of 
culture  are  discussed. 

Cacao  culture  in  the  Philippines,  W.  S.  Lyon  {Philippine  Bureau  Agr.,  Farmers' 
Bui.  2,  pp.  25).— Vopuhir  directions  for  the  culture  of  cacao  in  the  Philippines,  includ- 
ing notes  on  climate,  location,  soil,  planting,  cultivation,  pruning,  harvesting,  enemies 
and  diseases,  manuring,  varieties,  and  the  estimated  cost  and  revenue  derived  from 
a  cacao  plantation. 
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Cacao;  experiments  in  drying  at  Dominica  {Agr.  Neivs  lB(irJ>ndos'\,  1  (1902), 
No.  6,  p.  85). — By  the  aid  of  a  dryer  maintained  at  the  temperature  of  110  to  120°  F., 
cacao  was  successfully  dried  within  24  hours. 

CofFea  stenophylla,  P.  von  Romburgh  {Teysmannia,  12  {1901),  No.  12,  pp.  605- 
610). — The  dithculties  surrounding  the  culture  of  Arabian  coffee  have  led  jjlanters 
to  turn  to  several  means  of  relief.  Hybrids  between  the  Arabian  and  Liberia  cof- 
fees have  been  tried  with  some  success  and  the  methods  of  grafting  the  Arabian  on 
Liberia  stock  have  l)een  jierfected.  But  the  author  thinks  there  is  room  for  improve- 
ment, and  to  this  end  suggests  Cnffea  i<teiiophylhi,  by  some  considered  as  a  variety  of 
C.  arahica.  C.  stenopJit/lhi  has  Ijeen  grown  at  the  Buitenzorg  gardens  and  has  fruited. 
It  gives  promise  of  being  valuable,  and  further  trials  are  under  way. — h.  m.  pieters. 

Silkworm  food  plants — cultivation  and  propagation,  G.  W.  Oliver  ( U.  S. 
Dept.  Agr.,  Bureau  of  Plant  Indutitry  Bid.  34,  p))>.  '0,  ph.  13). — Methods  of  propagat- 
ing mulberries  from  seed  and  by  cuttings,  root  grafts,  shield  budding,  and  by  scion 
or  sprig  budding,  are  described  and  illustrated,  and  suggestions  made  regarding  the 
soil  for  nmlberries,  planting,  and  j)runing.  The  subject  is  treated  from  the  stand- 
point of  mtilberries  as  food  for  silkworms.  Osage  orange  leaves  form  a  suitable  food 
for  silkworms  when  the  worms  are  given  an  opportunity  to  select  the  leaves  them- 
selves, but  when  young  and  immature  leaves  are  fed  they  have  a  tendency  to  sicken 
the  worms.     "Ignorance  of  this  fact  renders  the  use  of  the  osage  orange  dangerous." 

Fourth,  report  on  experiment  in  pinehing'  raspberry  shoots,  F.  Cranefield 
(  WiscoiiMn  Sta.  Bid.  1 902, pp.  259-267,  fig^i.  3) . — The  author  has  investigated  the  value 
of  the  practice  of  jiinching  the  tips  of  growing  raspberry  shoots  to  induce  branching 
and  fruitfulness.  The  earlier  results  obtained  in  this  work  have  been  previously 
noted  (E.  S.  R.,  13,  p.  953).  The  following  table  shows  the  yields  obtained  in  1902 
and  the  average  yields  for  4  years  with  the  Gregg  and  Cuthbert  varieties.  In  each 
experiment  there  were  36  plants. 

Yield  of  ntspberrie.^  on  pinched  <md  iionpinched  nhoots. 


Shoots  not  pinched 

Shoots  pinched  at  12  in 

Shoots  pinched  at  12  in.,  laterals  at  12  in 

Shoots  nut  pinclied , 

Shoots  pinclied  at  18  in 

Shoots  iiiiiclu'd  at  18  in.,  laterals  at  12  in 

Shoots  not  jiinched 

Shodts  jjinclied  at  24  in 

Shoots  pinched  at  24  in.,  laterals  at  12  in 


Gregg. 


Yield, 
1902. 


Ounces. 
446.8 
407. 5 

1,000.9 
402. 5 
560.6 
491.8 
452.6 
502.5 
602.8 


Average 

of  4 
.seasons. 


Ounces. 

954.7 

795.1 
1,118.7 

814.1 
1,150.8 
1,046.6 

962.8 
1,261.4 
1,182.4 


Cuthbert. 


Yield, 
1902. 


Ounces. 
397.4 
347.7 
408.7 
527.0 
419. 0 
415.8 
841.3 
750.2 
658.4 


Average 
of  4 


Ounces. 
970.2 
830.5 
857.7 
996.4 
864.7 
908.3 
773.4 
992.9 
773.7 


This  table  shows  that  the  largest  average  yield  of  the  Gregg  variety  was  obtained 
from  the  row  pinched  once  at  24  in.  Averaging  the  results  of  4  years,  for  the  2  rows 
pinched  12  in.  there  was  a  yield  of  956.9  oz.,  for  the  2  rows  pinched  18  in.  a  yield  of 
982.4  oz.,  and  for  the  2  rows  pinched  24  in.  a  yield  of  1,221.9  oz.  For  the  3  rows 
not  pinched  the  average  yield  for  4  years  was  907.2  oz.  These  results  indicate  that 
the  yield  of  the  Gregg  variety  has  been  increased  by  pinching.  With  the  Cuthbert 
variety  the  3  rows  not  pinched  yielded  an  average  of  913.3  oz. ;  the  2  rows  pinched 
at  12  in.  844.1  oz. ;  the  2  rows  pinched  at  18  in.  886.5  oz.;  and  the  2  rows  pinched  at 
24  in.  883.3  oz.     Pinching  with  this  variety  appears  to  have  decreased  the  yield. 

An  account  was  kept  of  the  number  of  shoots  and  suckers  produced  on  plants  dif- 
ferently treated.  The  data  presented  indicate  that  pinching  increased  the  production 
of  shoots  in  the  Gregg  variety  and  decreased  the  production  of  suckers  in  the  Cuth- 
bert variety.     A  table  is  given  showing  the  effect  of  pinching  on  the  size  of  the  ber- 
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ries  for  the  2  years  1901  and  1902.  It  indicates  tliat  [inching  slightly  increased  the 
size  of  the  berries  with  the  Gregg  variety  while  with  the  Cuthl^ert  variety  the  size 
was  slightly  decreased.  As  to  the  effect  of  pinching  on  the  form  of  the  vines,  rows 
pinched  but  once  spread  fully  as  much  as  those  not  pinched  at  all.  Rows  pinched 
twice  were  a  trifle  more  compact. 

Experiments  in  orchard,  vineyard,  and  cellar,  II.  SciiKLi.KNBEm;  {Jahresber. 
r«7-.v.  Sfat.  II.  Schiile,  WailnisuriJ,  isw.t-ioo.^^  pp.  ,7,/'_/;^)._TliiH  report  includes  a  test 
of  varieties  of  pears,  fertilizer  exiH-riment  with  gra])es,  test  of  American  grape  stocks, 
experiments  in  wine  making  and  handling,  tests  of  the  durability  of  posts  differently 
treated,  etc.  Of  8-1  posts  imi)regnated  with  copper  sulphate  Imt  Iti  liad  rotted  10 
years  later.  In  another  case  where  97  pijsts  were  treated  in  a  like  manner  but  3  had 
rotted  at  the  end  of  10  years.  Similar  results  have  been  obtained  when  the  posts 
were  treated  with  creosote.  All  of  the  posts  treated  with  cyanid  were  still  in  use  at 
the  end  of  10  years.  Training  vines  low  and  pinching  off  the  ])earing  shoots  2  leaves 
beyond  the  last  bunt'h  of  fruit  early  in  the  season  has  given  l)etter  results  tlian  train- 
ing high,  or  than  training  high  or  low  later  in  the  season  and  leaving  on  4  leaves 
beyond  the  last  V)unch  of  grapes. 

In  a  test  of  the  relative  merits  of  Steinberger  and  Rauentiialei-  puri'_  yeasts  for  the 
fermentation  of  white  wine,  better  results  were  obtained  with  the  Steinberger  yeast. 
In  an  experiment  with  red  wine,  fermentation  was  allowed  to  develop  naturally  in 
one  portion,  Assmannshiiuser  pure  yeast  was  added  to  another  portion,  and  Winter- 
thurer  pure  yeast  to  another  portion.  Fermentation  was  much  the  niost  rapid  when 
the  Assmannshiiuser  pure  yeast  was  used.  The  wine  to  which  Winterthurer  pure  yeast 
was  added  stood  next  in  rapidity  of  fermentation.  There  was  also  much  more  color- 
ing matter  in  the  Assmannshiiuser  wine  than  in  the  other  2  lots,  and  the  taste  was 
much  more  agreeable. 

Pruning'  green  grapevines,  J.  M.  Guillon  {Rer.  Vit.,  1!)  {190.i),  Sn.  4S4,  pp. 
364-S67). — The  relative  merits  of  disbudding  grapes  when  the  young  branches  had 
attained  a  length  of  10  cm.,  pinching  off  the  shoots  2  leaves  beyond  the  fruit 
bunches,  pinching  the  extremities  of  the  branches  just  before  flowering,  and  {prun- 
ing off  all  the  branches  that  exceed  the  height  of  the  trellis,  were  compared.  A 
number  of  vines  were  left  unjiruned  for  comparison. 

The  untreated  vines  yielded  at  the  rate  of  66  kg.  per  100  vines  and  the  disbudded 
vines  at  about  the  same  rate.  Pinching  the  vines  2  leaves  beyond  the  fruit  as  soon 
as  the  leaves  attained  the  size  of  a  silver  dollar  resulted  in  the  development  of  a 
num1)er  of  the  secondary  branches  which  had  to  be  pruned  when  tliey  had  reached 
about  the  same  stage  of  development.  The  more  vigorous  growth  of  vines  tluis 
developed  was  more  difficult  to  manage  for  the  control  of  insect  pests  and  fungus 
diseases.  The  total  weight  of  the  harvest,  however,  was  92  kg.  of  mature  grapes 
and  25  kg.  of  immature  grapes  per  100  vines.  Tinching  in  this  case  seemed  to  favor 
the  fertilization  of  the  flowers  but  resulted  in  a  rather  too  energetic  growth.  I'iiuh- 
ing  the  vines  at  the  extremities  just  before  flowering  seemed  to  favor  fructification, 
since  100  vines  yielded  98  kg.  of  good,  mature  grapes  as  compared  with  66  kg.  in  the 
control  plat. 

Pruning  the  vines  when  they  had  exceeded  a  certain  height  was  done  at  2  differ- 
ent times,  about  July  4  and  August  22.  The  yield  ol)tained  from  vines  pnuu'd  on 
the  first  day  was  74  kg.  per  100  vines  and  at  the  latter  day  82  kg.  per  100  vines. 

The  results  here  given  are  for  1  year  only  but  they  indicate  an  advantage  in  prun- 
ing green  grapevines,  more  particularly  pinching  of  the  extremities  of  the  shoots 
just  before  flowering.     The  experiments  are  to  be  continued. 

Experiments  in  manuring  grapes,  E.  Marre  [Prog.  Agr.  et  Vit.  {Ed.  L'J'JkI), 
24  {lUOS),  No.  13,i)p.  3S8-396).—\n  account  of  some  cooperative  experiments  in 
fertilizing  grapes  to  determine  the  effect  on  the  <iuality  of  the  wine.  The  results 
obtained  were  not  uniform. 
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Budding'  the  pecan,  G.  W.  Oliver  (  U.  S.  Dept.  Agr. ,  Bureau  of  Plant  Industry  Bui. 
30,  pp.  18,  pis.  S). — Methods  of  guccessfull)'  budding  and  transplanting  budded  pecan 
trees  are  given,  together  with  a  numljer  of  drawings  iUustrating  the  various  phases 
of  the  subject.  The  principal  trouble  arising  from  budding  pecans  seems  to  be  due 
to  the  selection  of  immature  buds.  The  author  prefers  for  planting  nuts  obtained 
from  the  northern  borders  of  the  pecan  belt  since  these  are  likely  to  be  more  hardj' 
than  those  grown  farther  south.  Over  winter  they  should  be  layered  in  boxes  filled 
in  alternate  layers  with  a  mixture  of  sand  and  ashes.  Rows  in  spring  are  planted 
east  and  west  so  that  the  trees  may  be  budded  on  the  north  side.  In  planting 
trenches  are  made  about  3  ft.  apart  and  5  in.  deep.  The  bottoms  of  these  are  covered 
about  2  in.  deep  with  a  mixture  of  equal  parts  leaf  mold  and  sand.  The  nuts  are 
spaced  5  in.  apart  and  the  soil  raked  over  them.  Above  the  rows  a  half-inch  mulch 
of  half  rotted  leaves,  cut  cornstalks,  or  other  materials  is  placed  to  prevent  the  soil 
from  baking.  The  buds  selected  for  propagation  should  be  those  formed  during  the 
preceding  season.  These  dormant  buds  are  easily  removed  from  the  bud  stick  and 
can  be  handled  without  injury.  After  union  and  the  cutting  back  of  the  stocks  these 
buds  make  a  much  stronger  growth  during  the  remainder  of  the  season  than  would 
buds  of  the  current  season's  growth.  The  best  buds  are  obtained  from  near  the  base 
of  the  shoots  which  grew  from  axillary  buds  the  preceding  season.  As  soon  as  the 
bud  stick  is  cut  from  the  tree  the  current  season's  growth  is  cut  off  and  discarded  and 
the  1-year-old  bud  sticks  wrapped  in  dampened  newspapers.  In  this  manner  they 
can  be  kept  for  several  days  if  necessary. 

In  budding  2  transverse  cuts,  a  few  inches  above  the  ground  line,  are  made  about 
an  inch  apart.  These  are  connected  by  a  longitudinal  cut  through  the  center.  The 
bark  on  either  side  of  this  longitudinal  cut  is  raised  to  admit  the  bud.  The  bud  is 
cut  exactly  the  same  length,  about  1  in.  long  and  |  in.  wide,  with  the  bud  in  the 
center.  Considerable  care  is  necessary  in  raising  the  patch  from  the  bud  stick  to 
prevent  lireaking  the  bark  and  otherwise  injuring  it.  The  outer  bark  of  the  bud 
patch  is  shaved  off  a  little  so  that  the  edges  will  make  a  perfect  fit  under  the  bark  of 
the  stock.  After  the  bud  has  been  jilaced  securely  in  position  the  bark  of  the  stock 
is  bound  firmly  over  it  and  held  in  plai-e  with  raflia.  A  little  soft  grafting  wax  is 
smeared  across  the  top  of  the  cut  to  prevent  the  admission  of  water,  and  the  whole 
patch  except  the  bud  wrapped  with  a  narrow  strip  of  waxed  cloth.  The  wrapping 
is  begun  at  the  bottom  and  each  wrap  half  covered  by  the  succeeding  one.  As  a  pro- 
tection against  the  sun  a  strip  of  paper  about  8  in.  long  and  6  in.  wide  is  tied  about 
an  inch  above  the  bud.  The  paper  extends  downward  and  covers  the  bud  but  is 
left  open  at  the  bottom.  After  the  sixth  day  the  paper  covering  is  removed  and  after 
the  tenth  day  the  wax  cloth  taken  off.  By  the  end  of  the  fifteenth  day  the  buds 
will  have  united  sufficienth'  to  permit  of  the  removal  of  the  raffia. 

This  method  uf  budding  is  stated  to  make  a  very  satisfactory  union.  With  care- 
fully selected  buds  from  1-year-old  wood  and  vigorous  growing  seedling  stocks,  prac- 
tically every  section  of  the  bark  will  unite. 

When  the  seedling  stocks  are  small  a  triangular  bud  patch  may  be  used.  Great 
care  must  be  taken  that  the  patch  exactly  fit  the  patch  of  bark  removed  from  the 
stock.  One  apex  of  the  triangle  should  point  upward.  A  small  quantity  of  soft 
grafting  wax  should  be  smeared  over  the  cut  before  it  is  tied  with  raffia.  This 
method  of  budding  is  especially  useful  with  small  buds;  with  the  large  buds  a  larger 
section  of  bark  is  needed. 

Buds  should  be  encovaraged  to  start  prompt! }'  into  growth.  This  is  facilitated  by 
removing  the  top  of  the  seedling,  leaving  only  1  or  2  healthy  leaves  at  the  base  of 
the  present  season's  growth.  The  buds  in  the  axils  of  the  leaves  which  start  out 
within  a  few  days  should  be  promptly  removed.  Within  a  month  the  scion  bud 
will  have  developed  several  full  sized  leaves.  If  the  buds  are  inserted  before  the  end 
of  June  there  will  be  abundant  time  for  the  development  of  a  good  sized  shoot.   The 
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practice  of  tying  the  scion  to  the  stock  is  recommended.  At  the  beginning  of  the 
second  season  all  of  the  stock  above  the  scion  should  be  smoothly  cut  off  and  covered 
with  melted  grafting  wax  to  prevent  decay. 

Transplanting  with  budded  stock  should  not  be  attempted  until  the  third  year  on 
account  of  the  danger  involved  in  interfering  with  the  growth  of  the  tap  root  of  the 
tree.  If  budding  is  practiced  when  the  seedling  is  2  years  old  the  tree  should  remain 
unmoved  until  the  end  of  the  growing  season  the  following  year.  In  removing  the 
tree  the  retention  of  the  roots  for  at  least  2^  ft.  belOwthe  surface  of  the  soil  is  desira- 
ble. As  soon  as  the  roots  are  removed  from  the  soil  they  should  be  dipped  in  litiuid 
mud,  after  which  they  should  be  promptly  wrapped  in  damp  sacking,  moss,  or  other 
like  material,  and  kept  in  a  moist  I'ondition  until  planting  time.  Before  planting 
they  should  be  again  plunged  in  li(|iiiil  mud.  Excessive  trimming  of  either  the 
branches  or  the  roots  of  the  tree  at  tnuisi)Ianting  time  should  Ite  avoided.  At  least 
one  healthy  undisturbed  shoot  of  the  previous  season  must  l)e  left  on  tlie  plant 
untouched  "because  the  large  plump  axillary  buds  near  tin;  tip  of  the  shoot  will 
come  into  leaf  with  greater  certainty  and  more  quickly  than  will  older  buds  on  cut- 
back growths." 

Experiments  with  manures  for  chrysanthemums,  (i.  Tkikf.\ut  {Jour.  &jc. 
Nat.  Hori.  France,  4-  ser.,  3  {1902),  Dec,  pp.  822-832,  fitjH.  5;  ahx.  in  Gard.  Chron.,  3. 
ser.,  33  {1903),  No.  848,  p.  200;  Amer.  Florist,  20  {1903),  No.  77'>,  pp.  418-420).— An 
account  is  given  of  the  results  of  pot  experiments  in  the  culture  of  chrysanthemums 
in  10  different  localities  in  France  with  various  combinations  of  fertilizers.  In  every 
instance  the  soil  used  was  analyzed  before  the  experiment  began.  The  results  of 
these  analyses,  together  with  the  growth  of  the  plants  on  the  soils  when  differently 
fertilized,  are  reported  in  detail. 

The  variety  Madame  Gustav  Henry  was  generally  grown.  Tlie  plants  were 
trained,  some  to  3  branches,  some  to  6  branches,  and  some  were  not  dislnidded  at 
all.  Four  plants  were  used  in  each  instance  as  controls,  4  received  a  complete  fer- 
tilizer, 4  a  double  quantity  of  complete  fertilizer,  4  a  complete  fertilizer  without 
nitrogen,  4  a  complete  fertilizer  without  potash,  and  4  a  complete  fertilizer  without 
phosphoric  acid.  At  the  time  of  potting  the  various  fertilizers  were  thoroughly 
mixed  with  the  soil.  They  consisted  of  25  per  cent  fish  guano,  16  per  cent  dried 
blood,  24  per  cent  sulphate  of  potash,  and  35  per  cent  double  superphosphate.  This 
mixture  analyzed  45  per  cent  nitrogen,  11  in  12  pei"  cent  potash,  and  15  to  16  per 
cent  phosphoric  acid.  Later  in  the  season  a  solution  of  fertilizer  was  used  for  water- 
ing the  2)lants  made  up  of  54  per  cent  phosphate  of  potash  and  46  i>er  cent  nitrate  of 
soda,  analyzing  6.9  per  cent  nitrogen,  14.04  per  cent  potash,  and  20.52  per  cent  jihos- 
phoric  acid.  The  fertilizers  mixed  with  the  soil  were  used  in  the  projiortion  of  900 
gm.  to  100  kg.  of  soil.     In  the  solutions  2  gm.  per  liter  was  used. 

In  the  fall  of  1902  each  of  the  cultivators  presented  at  a  meeting  <>(  tlie  horticul- 
tural society  a  specimen  plant  representing  the  average  of  the  results  obtained  in 
each  experiment.  One  of  the  experimenters  had  employed  white  sterile  sand  for 
the  experiment  in  growing  the  plants,  the  object  being  to  study  the  specific  effect 
of  each  of  the  essential  fertilizer  elements.  The  object  sought  by  remaining  experi- 
menters was  to  study  the  influence  of  the  complete  and  supplementary  fertilizers  in 
soils  of  known  composition  and  also  the  influence  of  climate  on  the  action  of  fer- 
tilizers and  the  culture  of  the  same  variety. 

The  l)est  results  secured  when  sterile  white  sand  was  used  were  with  a  complete 
fertilizer.  Plants  without  potash  stood  next,  then  those  witliout  nitrogen,  while  the 
poorest  result  of  all  was  obtained  when  phosphoric  acid  was  omitted.  The  plants 
without  phosphoric  acid  were  chlorotic,  and  had  weak  stems  and  small  flowers. 
When  potash  was  omitted  from  the  complete  fertilizer  the  plants  had  a  weak  habit, 
the  leaves  were  large,  thick,  and  green,  but  soft  and  easily  fell  from  the  plant.  The 
stems  were  large  and  hollow  and  the  flowers  large  but  of  bad  form.     When  nitrogen 
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was  omitted  from  the  complete  fertilizer  the  plants  were  yellowish,  the  leaves  thick 
and  small,  the  stems  weak,  and  the  flowers  few  in  number,  small,  and  liollow  at  the 
center. 

The  results  secured  with  good  potting  soils  in  the  other  experiments  on  the  whole 
indicate  that  a  potting  soil  for  chrysanthemums  should  contain  '2h  gm.  of  nitrogen, 
I2  gm.  of  phosphoric  acid,  and  I4-  gm.  of  potash  per  kilogram.  For  the  out-door 
culture  of  chrysanthemums  it  is  suggested  that  the  chrysanthemum  soil  contain  at 
least  li  gm.  of  nitrogen,  1  gm.  of  potash,  and  1  gm.  of  phosphoric  acid  per  kilogram. 
In  practice  it  is  advised  that  a  soil  for  chrysanthemums  be  made  up  of  2  parts  of 
good  sandy  loam  and  1  part  of  leaf  mold.  These  should  he  thoroughly  mixed  and 
a  sample  sent  to  a  chemi.-;t  {or  analysis.  With  a  knowledge  of  the  elements  that  a 
chrysanthemum  soil  should  contain  the  fertilizers  to  be  added  can  be  easily  deter- 
mined. An  excess  of  nitrogen  in  the  soil  favors  the  development  of  diseases.  Should 
this  element  be  lacking  it  may  be  added  in  the  form  of  dried  blood,  horn,  or  guano. 
Potash  is  best  added  in  the  form  of  sulphate  of  potash  and  phosphoric  acid  in  the 
form  of  superphosphate  of  bone  or  of  precipitated  phosphate.  With  the  chrysan- 
themums grown  in  pots  it  is  extremely  desirable  that  soluble  manures  be  added, 
beginning  about  August  15. 

The  effect  of  climate  on  the  different  plants  is  shown  quite  clearly.  There  was  a 
different-e  of  aI)out  3  weeks  in  the  development  of  the  plants  1)etween  Lille  and 
Avignon.  The  fertilizers  also  appeared  to  l)e  more  effective  in  the  north  of  France 
than  in  the  south. 

Conference  on  roses  at  the  Holland  House  (Jour.  R<kj.  J  fori.  Soc  [/>o»t/o»],  J7 
{1903) ,  No.  2-3,  pp.  445-563,  figs.  34). — At  this  conference,  which  was  held  in  London, 
June  21  and  25,  1902,  the  following  papers  wei-e  presented:  A  Synoptic  Table  of  the 
Sections  of  the  Genus  Rosa  According  to  the  Classification  of  M.  Crepin,  by  .1. 
Geromc;  Rose  Forcing  in  America,  by  Anne  Dorrance;  Some  Wild  Asiatic  Roses,  by 
M.  L.  de  Vilmorin;  New  Hybrids  to  Aim  at,  by  Viviand-jMorel ;  On  Different  Ways 
of  Striking  Roses,  V)y  Viviand-]Morel;  Sensitiveness  of  Cultivated  Roses  to  Changes 
of  Weather,  by  E.  ^lawley;  The  Hybrid  Tea,  by  J.  H.  Pemberton;  Exhibition  Roses, 
by  <i.  Paul,  etc. 

Mendel's  principles  applied  to  orchid  hybrids,  ('.  C.  IIukst  {Jour.  Boi/.  Hort. 
Soc.  iLondoii],  27  {1902),  No.  2-3,  pp.  614-624,  figr..  .?).— The  hybrid  orchid  Pnpliio- 
pedlhnn  X  Leeanmn,  obtained  by  crossing  the  2  species  Pnpliioped'dum  spiccriainiui 
and  /'.  insigne,  was  crossed  with  F.  boxallii  with  the  idea  of  testing  Mendel's  theory 
as  to  the  purity  of  the  single  character  determinants  in  the  germ  cells  of  hybrids. 
During  the  pas-  4  years  49  hybrids  thus  obtained  have  flowered.  There  was  an 
extremely  wide  variation  in  the  form  and  color  of  the  different  hybrids,  no  two  of 
the  flowers  obtained  lieing  alike,  and  the  extreme  forms  were  very  distinct.  If  the 
species  P.  spicerlanuin  be  represenled  by  S,  P.  insigne  by  I,  Paphiopcdilum  X  Lecaiiuiii 
by  SI,  Paphiopediltnii  boxallii  by  B,  progeny  of  the  crosses  of  the  two  latter,  accord- 
ing to  Mendel's  theory,  must  come  out  for  any  single  character,  either  BS  or  BI,  but 
not  BSI.  This  is  exactly  what  happened.  The  dorsal  sepal  of  the  hybrid  was 
selected  as  the  single  character  for  investigation  and  examined  with  respect  to  (1) 
groundcolor,  (2)  markings  on  ground  color^and  (3)  median  band,  the  average  for 
these  3  factors  being  76  BS  and  71  BI,  which  is  a  fair  approximation  to  the  ecjuality 
which  Mendel's  theory  presumes.  It  is  therefore  believed  that  as  far  as  these 
experiments  go  "they  conflrm  JNIendel's  theory  of  the  purity  of  the  determinants  in 
the  germ  cells  of  hybrids  .  .  .  and  for  all  practical  purposes  Mendel's  jirinciples 
may  be  safely  accepted  as  a  working  f  jrnuila  for  the  hybridist  in  general,  and  the 
orchid  hybridist  in  particular."  Illustrations  are  given  of  32  of  the  hybrids  which 
happened  to  flower  together. 

The  book  of  the  -wild  garden,  S.  W.  Fitzhekbert  {London  and  New  York:  John 
Lane,  1903,  pp.  96,  pis.  9). — Cultural  and  descriptive  notes  on  hardy  plants  for  out- 
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door  garden  culture.  This  book  is  the  thirteenth  of  the  serli-s  of  Ihuidlioolvs  of 
Practieal  (iardening,  edited  ))y  II.  Roberts. 

A  new  design  of  greenhouse  {Amrr.  A(/r.,  71  {I'lO.i),  Sn.  14,  p.  391,  figs.'  2). — 
One  of  the  peculiarities  of  this  greenhouse  is  the  i-urved  eave  line.  There  is  no  eave 
plate  and  no  gutter.  lUustrationH  are  given  of  the  interi<ir  and  exterior  of  the 
house,  which  was  built  at  Briarcliff,  New  York,  in  1901. 

Horticulture  in  Egypt,  L.  Saunders  (Jour.  Rmj.  U,,rl.  Sur.  [LdihIou],  J7  [1902), 
Xii.  2-S,  pp.  629-6o,J). — An  account  of  ri'cent  development  along  horticultural  lines 
in  i<^gypt. 
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The  principal  species  of  wood,  their  characteristic  properties,  ('.  H.  8xow 

(Nai)  York:  Juliii  Wilri/ <_{■  S<iii.^,  lOOii,  jij).  X]'I  \  JO.l, pl.'<. .Jt),fi<j.-<.  JO) .—T\nti]H)ok,  which, 
as  the  author  says,  is  not  designed  primarily  for  foresters,  botanists,  or  engineers, 
but  for  all  the  users  of  wood  who  desire  knowledge  regarding  their  distinguishing 
properties,  gives  in  untechnical  terms  the  principal  features  which  characterize  the 
economically  important  species  of  wood.  The  necessary  terms  used  are  first  defined, 
after  which  the  structure,  methods  of  growtli,  and  appearance  in  different  sections  of 
woods  are  described.  The  differences  in  wood  that  distinguish  tlie  greater  sub- 
divisions are  pointed  out,  after  which  the  species  are  described  under  appropriate 
groupings.  In  many  cases  the  species  are  grouped  under  their  generic  names,  or  a 
number  of  nearly  related  forms  are  brought  together.  The  distribution,  structural 
and  physical  properties,  commercial  features,  and  l)otanical  characteristics  are  first 
described  for  the  genera,  after  which  the  leading  species  are  considered  in  detail. 
Of  the  more  than  120  species  of  timber  described,  most  of  them  are  indigenous  to  the 
United  States,  although  a  few  of  the  more  important  exotic  species  are  included. 
The  illustrations,  which  are  a  highly  commendable  feature  of  the  work,  show  the 
general  aspect  of  the  tree  and  a  large  section  of  the  trunk,  the  grain  characteristics 
of  the  wood,  and  in  many  instances  the  leaf  and  fruit  in  detail.  Of  the  15.5  figures 
that  go  to  make  up  the  plates  nearly  all  are  original,  and  reproduction  is  well  done. 
The  publishers  have  presented  the  work  in  an  attractive  form,  and  this  book  will 
doubtless  be  found  useful  for  students  as  supplementing  the  technical  works  on 
l)otany  and  forestry,  as  well  as  giving  desired  specific  information  regarding  our 
more  important  tindaer  trees. 

Applied  ecology,  B.  E.  Fernow  [Sciemr,  11.  aer.,  11  {1903),  No.  433,  pp.  605-607). — 
After  giving  the  definition  of  ecology  the  author  proceeds  to  discuss  it  from  its  silvi- 
cultural  relations.  This  is  done  in  the  hope  of  stimulating  observations  which  will 
aid  in  solving  some  of  the  perplexing  problems  of  the  practical  forester..  According 
to  the  author,  the  silvicultural  factors  may  be  divided  into  2  classes,  those  which  are 
stable  and  the  varial)le  ones.  The  stable  factors  are  soil  and  general  or  local  climate, 
while  the  unstable  ones  are  seasonal  variations,  plant  and  animal  associates,  and 
light.  These  different  factors  are  discussed  at  some  length  and  the  hope  expressed 
that  others  will  take  up  and  i)ursue  the  suljject,  particularly  that  relative  to  light 
and  shade. 

A  study  of  the  redwood,  II.  T.  Fisher  (  U.  S.  Dept.  Agr.,  Bureau  of  Forestry  Bui. 
38,  pp.  l-'JS,  ph.  9,  dgms.  ,v^).— This  study  is  made  more  with  reference  to  the  young, 
second-growth  redwood  than  to  the  mature  trees.  The  author  claims  that  redwood 
reproduces  itself  abundantly  by  sprouts  on  cut-over  land  and  occasionally  by  seed; 
that  in  30  years  in  a  fair  soil  and  a  dense  stand  it  will  produce  trees  16  in.  in  diameter 
and  80  ft.  high,  yielding  2,000  ft.  B.  M.  per  acre.  On  account  of  this  rapid  repro- 
duction, after  careful  lumbering  it  will  i)ay  to  hold  cut-over  redwood  lauds  for  future 
crops. 

The  redwood  described  is  ,Sriiuoli<  .^rmj^-rrimis.  Its  distribution  through  California 
and  into  Oregon  is  indicated,  and  the  climatic  conditions  re(iuired  by  the  tree  are 
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shown.  Two  types  of  redwood  forest  are  deseril)ed,  the  redwood  slope  and  redwood 
flats.  The  characteristics  of  tlie  timber,  the  quality  of  its  wood,  reproduction,  associ- 
ated species,  and  enemies  are  described.  The  yield  of  redwood  is  shown  to  range 
from  20,000  or  30,000  to  125,000  to  150,000  ft.  B.  M.  per  acre,  depending  on  the 
locality.  The  amount  of  timber  gotten  out,  however,  is  a  small  proportion  of  the 
actual  stand,  as  at  least  one-fourth  is  destroyed  in  the  ordinary  processes  of  lumber- 
ing. A  history  is  given  of  the  lumbering  of  the  redwood.  Its  extent  and  present 
operations  and  the  results  of  studies  of  cut-over  lands  are  shown,  in  which  the  rate 
of  growth  and  merchantable  yield  are  given.  The  conservative  management  of  red- 
wood forests,  as  indicated  by  the  report  of  a  company  operating  in  that  region,  shows 
that  the  redwood  can  be  readily  handled  as  a  permanent  investment  if  sufficient  seed 
trees  be  left  and  the  protection  given  against  fire  and  other  injuries. 

Report  of  the  superintendent  of  State  forests,  W.  F.  Fox  {New  York  State 
Forest,  Fish,  and  dame  <_'tnn.  U})t.  190..\  pi>.  ll-<>7 ,  ph.  JO,  maps  3). — A  detailed  report 
is  given  of  the  forestry  work  conducted  under  the  direction  of  the  commission 
during  the  year  1902.  Special  mention  is  made  of  the  subject  of  fire  protection. 
During  the  year  covered  by  the  report  it  is  stated  that  while  21,356  acres  were  burned 
over  in  New  York,  more  than  three-fourths  of  this  was  waste  land  on  which  there 
was  no  merchantable  timber.  Attention  is  again  called  to  the  restriction  limiting 
the  work  of  the  forester  to  reforestation  through  planting,  etc.,  no  provision  being 
made  for  improvement  cuttings.  Forest  nurseries  have  been  established  for  the  pro- 
duction of  seedlings  for  future  plantings,  and  a  detailed  report  is  given  of  the  plant- 
ing operations  conducted  during  the  year.  The  total  area  in  the  Adirondack  and 
Catskill  forest  reserves  is  said  to  be  1,408,181  acres,  to  which  there  were  added 
during  1902,  l)y  purchase  and  tax  sales,  28,505  acres,  making  the  total  ytate  forest 
reserves  1,436,686  acres.  The  private  preserves  within  the  State,  a  list  of  which  is 
given,  contain  791,208  acres  of  forest  land.  An  attempt  was  made  to  collect  statis- 
tics regarding  the  timber  output  of  the  State,  and  it  is  said  that  the  total  output  of  the 
Adirondack  and  Catskill  forests  amounted  to  659,382,520  ft.  B.  M.,  with  38,148,250 
shingles  and  56,396,000  laths  additional. 

A  report  on  dead  and  diseased  trees  on  Long-  Island,  A.  Knechtel  {New 
York  Slate  Fureat,  FiK]i,aniJ  Game  Com.  llpt.  I'.iO..',  p}>.  67-70,  pi  .  2). — At  the  direction 
of  the  forester,  the  author  visited  Flushing  and  Port  Jefferson  to  ascertain  the  cause 
of  the  death  of  numerous  shade  trees  in  those  towns.  The  shade  trees  of  Flushing 
are  noted  for  their  beauty,  size,  and  variety,  and  as  a  large  number  of  trees  died 
during  the  years  1901  and  1902  the  investigation  was  undertaken  at  the  request  of  the 
citizens  at  that  place.  An  examination  of  many  of  the  trees  showed  them  to  bear 
evidence  of  insect  attacks,  particularly  that  of  the  white-marked  tussock  moth.  In 
addition  many  trees  were  found  in  which  the  evidence  seemed  strong  that  their  death 
was  due  to  the  escaping  of  gas.  Suggestions  are  given  for, the  care  of  street  trees  and 
recommendations  made  for  the  prevention  of  future  losses.  At  Port  Jefferson  speci- 
mens of  pitch  pine  occurring  in  a  park  were  foiuid  dead  and  dying,  and  an  examina- 
tion showed  that  tlie  trees  were  badly  attacked  by  fungi,  which  had  gained  entrance 
through  iniproi)er  pruning.  Others  had  died  from  crowding  and  too  much  shade, 
and  the  thinning  of  the  trees  was  recommended  as  a  protective  measure. 

Gathering-  spruce  seed,  C.  R.  Pettis  {Neio  York  State  Forest,  Fish,  and  Game  Com. 
Rpt.  1902,  jyp.  76-87,  pis.  3). — In  order  to  supply  seed  of  the  native  red  spruce  for 
the  State  nurseries  the  author  undertook  gathering  the  seed  in  considerable  quantity. 
The  meth(jds  adopted  are  described  in  detail,  and  it  was  found  that  the  seed  could 
be  collected  in  considerable  quantity  at  a  saving  of  about  50  per  cent  of  the  market 
price. 

Report  of  the  Maine  Forest  Commissioner,  1902,  E.  E.  Ring  {Maine  State 
Forest  Come.  Rpt.  1902,  pp.  1-61,  ph.  12). — This  report  contains  an  account  of  investi- 
gations relating  to  the  stand  of  merchantable  spruce  timber  within  the  State,  a  sum- 
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mary  of  which  has  already  been  given  (E.  S.  R.,  14,  p.  872).  A  discussion  is  given 
of  some  of  the  enemies  of  the  forest  in  wliich  the  destruction  caused  by  fire,  winds, 
wasteful  cutting,  etc.,  is  described.  A  lirief  resume  is  given  of  forestry  principles 
and  practices  of  the  United  States  and  a  number  of  foreign  countries,  together  with 
the  act  of  the  legislature  creating  a  bureau  of  forestry  in  Elaine.  N'arious  conclusions 
are  drawn  from  the  investigations  of  the  author,  and  reconuiu'iKlatioiis  regarding 
future  lines  of  work  are  made. 

A  study  of  the  Maine  spruce,  R.  S.  Hosmek  {Maine  State  Furcxt  Comr.  Rpt.  1902, 
jip.  65-lOS,  ph.  13,  map  l). — This  work  was  carried  on  in  connection  with  the  Bureau 
of  Forestry  of  this  Department,  and  a  report  is  given  of  the  spruce  timber  as  observed 
from  a  survey  made  in  one  of  the  counties  of  that  State.  The  situation,  topography, 
and  soils  of  the  tract  surveyed  are  described,  and  the  forest  is  considered  under  dif- 
ferent types  of  swamp,  flats,  slopes,  etc.  The  method  of  reproduction  of  tlie  si)ruce 
is  described  at  some  length  and  estimates  made  regarding  the  present  stand,  rate  of 
growth,  and  future  yield.  Associated  with  the  spruce  are  various  hard  woods,  and 
suggestions  are  given  for  the  hnnbering  of  tliese  as  well  as  of  the  spruce.  A  list  is 
appended  of  the  trees  and  shru))S  oljserved  associated  in  tiie  spruce  forests.  The 
conclusions  of  the  author  relating  to  the  handling  of  thoe  spruce  forests  are  sum- 
marized and  the  author  believes  that  practical  forestry  may  be  advantageously  intro- 
duced to  supply  continually  the  demands  of  pulp  and  sawmills.  For  this  purpose 
working  plans  will  be  needed  for  different  regions.  In  conservative  lundiering  the 
author  believes  that  cuttings  should  be  limited  to  trees  of  considerable  diameter. 
This  will  leave  the  forest  in  better  condition  after  lund)ering  than  when  a  smaller 
limit  is  used,  but  the  diameter  limit  will  be  found  subject  to  modification  as  a  result 
of  the  character  of  the  forests  and  the  re<iuirements  of  the  owners.  The  liard  woods 
sliould  be  lumbered  wherever  possible,  both  on  account  of  their  present  value  and 
the  improvement  to  the  forest  caused  by  their  removal. 

Distribution  of  plants  in  forest  regions,  W.  M.  Munson  {Maine  State  Forest 
Comr.  Rpt.  1902,  pp.  111-124,  jil.s.  4). — Some  of  the  methods  of  seed  distribution  are 
described,  and  the  distribution  as  affected  by  modifications  of  fruits  and  seeds  is 
shown.  The  effect  of  winds,  water,  birds,  and  other  animals  as  agents  in  seed  dis- 
tribution is  indicated,  and  the  limitations  of  time  and  environment  in  the  produc- 
tion of  forest  species  are  shown.  It  is  said  that  a  natural  succession  of  forests  is  due 
to  changed  natural  conditions,  and  the  succession  may  be  rapid  as  when  an  area  is 
swept  by  fire,  or  it  may  be  the  result  of  gradual  encroachment  of  more  dominant 
species. 

Management  of  pulp  wood  forests,  A.  C'arv  {^Laine  State  Fared  Comr.  Rpt. 
1902,  pp.  125-144,  pis.  12). — An  account  is  given  of  the  management  of  the  pulp 
wood  forests  by  the  Berlin  Mills  Company,  and  notes  are  given  on  some  of  the  insect 
and  fungus  pests  which  threaten  the  destruction  of  the  spruce  tind)er.  The  princi- 
pal injury  is  due  to  the  bark  beetle  { Dendroctonus  piceaperda).  The  habits  of  tlie 
insect  are  described  and  practical  remedies  suggested  for  preventing  its  ra\ages. 
Notes  are  also  given  on  other  insects  as  well  as  on  the  fungus  Pobiporas  volratux, 
which  is  frequently  found  growing  out  of  spruce  bark. 

The  regeneration  of  woods  from  seed  naturally  or  artificially  sown,  A.  C. 
Forbes  (Trans.  Eugli.'^h  Arbor.  Soc,  5  {1902-3),  pi.  2,  pp.  239-210,  ph.  ;?).— The 
author  discusses  the  natural  regeneration  of  forests  and  their  formation  from  seed 
sown  either  naturally  or  artificially,  as  distinguished  from  plantations  made  from 
nursery-grown  trees.  The  comparative  advantages  of  sowing  and  planting  are  con- 
trasted and  the  species  adapted  to  sowing  are  indicated.  Among  the  conditions  nec- 
essary for  successful  natural  regeneration  of  deciduous  species  the  author  claims  that 
there  should  be  present  sufficient  seed-bearing  trees,  the  surface  soil  should  be  clean 
and  porous,  with  an  absence  of  large  (juantities  of  raw  hinnus,  the  seed  should  be 
covered  by  the  soil,  the  seedUngs  should  be  protected  from  injury,  and  there  should 
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be  a  timely  removal  of  the  old  crop  of  seed-bearing  trees.  The  influence  of  each  of 
these  factors  on  forest  production  is  discussed  at  considerable  length.  The  treat- 
ment required  by  the  regenerated  areas  is  described,  and  typical  examples  of  natural 
regeneration  of  oak,  ash,  and  beech  are  cited.  The  regeneration  of  Scotch  fir,  rais- 
ing plantations  from  seed,  recurrence  of  seed  years,  means  for  collecting  seed,  and 
cost  of  sowing  plantations  are  all  discussed. 

The  natural  regeneration  of  oak  and  beecli  woods,  L.  S.  Wood  {Trans. 
English  Arbor.  Soc,  5  [1903-3) ,  pt.  2,  pp.  '218-290). — The  relative  merits  of  the  selec- 
tion and  crop  rotation  systems  applied  to  oak  and  beech  woods  in  England  are 
discussed. 

The  management  of  public  and  private  parks,  J.  AVilson  (  Tranx.  English 
Arhiir.  Soc,  .?  {1902-3),  pt.  2,  pp.  271-277). — A  discussion  is  given  of  the  principles 
of  planting  and  managing  pul)lic  and  private  parks. 

Sa'wmills  and  wood-'working  machinery  for  estates,  J.  Price  (  Trnm^.  English 
Arbor.  Soc,  5  [1902-3),  pt.  2,  pp.  291-306). — A  discussion  is  given  of  the  general 
subject  of  the  establishment  of  mills  and  motive  power,  and  descriptions  are  given 
of  different  kinds  of  saws  and  other  wood-working  machinery. 

Reclaiming  and  planting  bog  land,  T.  Conway  (Trans.  English  Arbor.  Soc,  5 
[1902-3),  pt.  2,  pp.  307-315). — A  description  is  given  of  various  types  of  bog  lands, 
and  suggestions  are  given  for  their  draining  and  planting,  together  with  a  list  of  the 
most  suitable  varieties  of  trees  to  plant.  In  planting  bogs  it  is  considered  of  advan- 
tage to  prepare  the  soil  while  draining  liy  composting  as  much  as  possible  upon  it  the 
leaves,  W'eeds,  grass,  and  other  material,  as  well  as  the  addition  of  clay  and  lime,  the 
latter  to  reduce  the  acidity  of  the  soil.  Where  peat  is  present  this  should  l)e  burned, 
or  if  not  burned  the  soil  should  be  fallowed  for  at  least  2  years.  In  planting,  the 
most  suitable  trees  for  preliminary  planting  are  said  to  be  willows,  Scotch  pine,  and 
spruces.  The  best  time  for  planting  bogs  is  in  the  early  spring.  Trees  planted  in 
the  autumn  in  such  wet  soils  generally  perish.  When  the  total  area  is  prepared  for 
planting,  the  trees  may  be  selected  from  the  list  given,  which  includes  alders,  birches, 
Scotch  pine,  willows,  poplars,  spruces,  and  larch. 

Revenue  from  the  forest  of  Compiegne  for  1900  (Tra)is.  English  Arbor.  Soc, 
5  (1902-3),  pt.  2,  p.  229). — A  tabular  report  is  given  showing  the  annual  receipts 
and  expenditures  of  the  forest  of  Compiegne,  in  which  the  gross  revenue  amounted 
to  1189,218  and  the  total  expenditures  to  |31,453,  leaving  a  net  revenue  of  $157,765 
for  the  forest  of  36,072  acres,  or  about  $4.50  per  acre. 

Trees  on  the  farm,  H.  Pye  [Jotir.  Drpt.  Agr.  Victoria,  1  [1902),  No.  9,  pp.  847- 
852). — Attention  is  called  to  the  desirability  of  tree  planting,  both  as  wind-breaks 
and  for  timber.  The  methods  of  planting  and  cultivation  are  described  and  lists 
given  of  trees  which  by  their  growth  have  shown  that  they  are  adapted  to  the  con- 
ditions in  the  region  for  which  the  report  is  prepared. 

SEEDS— WEEDS. 

The  acquisition   of  the   germinative   faculty  in  ripening   seed,   P.  Maze 

[Compt.  Rend.  Acad.  Sd.  Paris,  135  [1902),  No.  24,  pp.  1130-1132).— The  author  states 
that  many  experiments  have  been  conducted  to  ascertain  the  time  at  which  ripen- 
ing grains  attain  their  ability  to  germinate,  the  results  obtained  being  more  or  less 
contradictory.  He  gives  the  results  of  his  exjieriments  with  peas  and  maize,  which 
were  taken  from  the  pod  or  ear  at  the  time  the  seed  was  in  the  milk  and  placed 
immediately  one  by  one  in  test  tubes  furnished  with  2  plugs  of  cotton,  one  of 
which  served  to  support  the  seed  at  the  surface  of  the  distilled  water  and  the 
other  intercepted  the  entrance  of  micro-organisms.  Under  these  conditions  the  seed 
were  kept  for  a  considerable  time  at  a  temperature  of  30°  C.  The  maize  finally  gave 
normal  plants  which  developed  vigorously,  while  the  seedlings  of  the  peas  were  dis- 
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torted  and  in  many  cases  the  shoot  was  unable  to  l)reak  through  the  seed  coats.  In 
other  ca^es  the  peas  failed  entirely  to  germinate.  If  the  seed  was  dried  in  contact 
with  the  air  or  over  concentrated  sulphuric  acid  it  was  found  that  they  would  germi- 
nate more  promptly  and  the  seedlings  l)e  more  nearly  normal.  The  experiments  with 
maize  are  described  with  considerable  detail.  Two  rows  of  grain  were  detached 
from  the  ear,  the  first  coTisisting  of  20  grains  placed  to  germinate  inunediately,  while 
the  second  was  dried  for  48  hours  over  concentrated  sulphurii- acid,  after  which  they 
were  placed  to  germinate.  The  first  lot  germinated  20  seed  in  30  days,  while  the 
second  lot,  which  consisted  of  19  seed,  all  germinated  in  2  days. 

In  the  second  experiment  with  maize  3  lots  of  seed  were  removed  from  the  ear 
while  the  grains  were  still  in  the  milk  stage.  The  first  lot,  consisting  of  20  grains, 
was  placed  to  germinate  immediately.  The  second  was  exposed  for  8  days  in  the  lab- 
oratory, losing  in  this  time  a  considerable  portion  of  their  water.  The  third  lot  was 
dried  for  8  days  over  a  weak  sulphuric  acid,  after  which  it  was  placed  to  germinate. 
Of  the  first  lot  of  seed  but  2  germinated  in  34  days,  of  the  second  lot  20  seed  ger- 
minated in  14  days,  while  of  the  third,  which  consisted  of  15  grains,  all  germinated 
in  3  days. 

The  influence  of  formaldehyde  on  the  germination  of  oats,  F.  Cranefield 
{Wisconsin  Sta.  lipt.  190J,  pp.  ^68-272^. — In  the  previous  report  of  the  station  an 
account  was  given  of  the  influence  of  formaldehyde  on  the  germination  of  oats.  In 
the  present  report  further  studies  are  given  showing  the  influence  of  this  fungicide 
on  the  viability  of  seed,  in  which  stronger  solutions  were  used  and  varying  periods 
of  time  employed.  It  was  found  that  soaking  the  seed  in  a  solution  of  2J  parts  of 
formaldehyde  and  1,000  parts  of  water  injured  the  seed  oats  from  6.4  to  17.4  per  cent. 
Where  stronger  solutions  were  used  tlie  injury  was  increased  in  direct  proportion. 
These  tests  were  conducted  under  ordinary  field  conditions.  In  spite  of  the  injury, 
the  successful  use  of  this  fungicide  for  the  prevention  of  oat  smut,  the  author  believes, 
warrants  its  continued  use. 

The  effect  of  depth  of  planting  on  the  germination  of  clover  seed,  F.  Crane- 
field  {Wiscons'ui  tila.  Rpt.  1902,  pp.  27S-279,  figs.  2). — The  results  of  a  number  of 
trials  in  planting  clover  seed  at  different  depths  are  given,  the  germination  of  the 
seed  being  noted  at  the  end  of  5,  10,  and  20  day  periods.  The  different  lots  of  seed 
were  planted  to  depths  of  \  in.,  }  in.,  J  in.,  J  in.,  1  in.,  and  2  in.  The  experiments 
described  involved  the  planting  of  aliout  45,000  seed,  and  the  results  obtained  show 
that  planting  between  \  and  f  in.  ^\•as  the  most  favorable  for  rapid  germination  and 
produced  the  highest  percentage  of  germination.  When  the  seed  were  covered  to  a 
depth  of  1  in.  less  than  half  germinated  and  when  covered  with  2  in.  of  compacted 
soil  less  than  ^  germinated. 

The  eflfect  of  sunlight  upon  the  germinative  power  of  seed,  E.  Laurent 
{Compt.  Rend.  Acad.  Sd.  Paris,  135  {1902),  No.  26, pp.  1295-1298) .—On  accountof  the 
injurious  action  that  sunlight  is  known  to  exert  upon  bacteria,  yeasts,  spores  of  cer- 
tain fungi,  etc.,  the  author  conducted  experiments  to  ascertain  its  effect  upon  the 
germinative  ability  of  certain  seeds.  Seeds  of  wheat,  rye,  black  and  white  mustard, 
cress,  clover,  dandelion,  Hieracium  spp.,  sow  thistle,  and  groundsel  were  placed  in 
tubes  in  series  and  exposed  to  the  direct  sunlight  during  a  period  of  prolonged  and 
intense  sunshine.  They  were  afterwards  placed  to  germinate,  and  it  was  shown  that 
the  sunlight  had  exerted  a  detrimental  effect  upon  them  which  in  some  cases  entirely 
destroyed  the  embryos  of  the  seed.  In  general,  the  larger  seeds,  such  as  rye,  wheat, 
and  those  having  white  seed  coats,  as  the  white  mustard,  were  less  injured  by  the 
solar  radiation  than  the  small  seed  or  those  provided  with  dark-colored  seed  coats. 

Experiments  on  the  germination  of  seed  preserved  in  a  vacuum,  E.  Laurent 
{Compt.  Rend.  Acad.  Sci.  Paris,  135  {1902),  No.  24,  pp.  1091-1094).— Iri  1894  the 
author  placed  the  seeds  of  a  large  number  of  field  and  garden  plants  of  the  crops  of 
1892,  1893,  and  1894  in  test  tubes,  and  so  arranged  them  as  to  permit  of  the  liberation 
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of  carbon  dioxid  given  off  by  the  seed.  These  were  examined  for  their  germination 
after  2^  years,  5  years,  and  7  years  4  months.  The  germinations  secured  in  the 
different  trials  are  reported  upon.  Those  tested  after  the  5  years'  interval  showed 
that  the  following  seed  germinated  well  in  the  vacuum:  Spinach,  colza,  cal)bage, 
turnips,  white  and  black  mustard,  cress,  lujiiiu',  clover,  beans,  corn  salad,  and 
squash,  while  wlieat,  rA^e,  barley,  oats,  maizo,  ))uck wheat,  spurry,  and  poppy  were 
decidedly  injured  by  the  treatment.  Seeds  of  garlic,  cumin,  and  chervil  were 
killed.  Similar  results  were  obtained  in  the  test  conducted  7  years  and  4  months 
after  sealing  up  the  seed.  In  general  the  results  show  that  oil-bearing  seed  are 
better  preserved  in  a  vacuum  than  in  contact  with  the  air.  Among  the  starchy 
seeds  the  ones  which  best  w' ithstood  the  ]>rolonged  deprivation  of  air  were  spinach, 
corn  salad,  clover,  lupine,  and  beans,  while  wheat,  rye,  barley,  oats,  maize,  and 
buckwheat  were  rapidly  destroyed  by  such  treatment.  The  author  attributes  the 
depreciation  of  oil-bearing  seed  to  the  rapid  alteration  of  the  fatty  bodies  in  the 
presence  of  oxygen. 

Red  clover  seed  and  its  impurities,  1).  Finlayson  {Aynsoiiie  Agr.  Sta.,  Grange- 
over-Sands,  Cent.  Seed-Texthig  Jjdb.  Farmers'  Bui.  1,  pp.  8,  pi.  1). — Attention  is  drawn 
to  some  of  the  impurities  found  in  red  clover  seed  and  directions  given  for  sampling 
and  for  determining  the  puritj'  and  germination  of  clover  seed.  The  author  distin- 
guishes between  the  red  clover,  which  he  calls  Trifotiurn  pratennf,  and  the  perennial 
red  clover,  to  which  the  name  Tnfolinm  pratense perenne  is  given. 

Notes  on  weeds,  T.  W.  Kikk  (Ar/r  Zealand  Dcpt.  Agr.  Rpt.  1903,  pp.  373-380, 
figs.  3). — Notes  are  given  on  a  number  of  noxious  weeds  and  suggestions  for  their 
eradication.  Particular  attention  is  given  to  the  ragweed  {Senecio  jacobeus)  and  the 
oxtongue  (PIcris  echioide,^). 

DISEASES  OF  PLANTS. 

Plant  depredations  and  plant  culture,  F.  W.  Rane  {Proc.  Soc.  Prom.  Agr.  Sci. 
1903,  pp.  160-1G4). — The  author  attempts  to  emphasize  the  relation  which  exists 
between  host  plants  and  their  parasites  and  points  out  a  condition  which  influences 
to  a  greater  or  less  extent  their  relationship.  He  argues  for  the  better  care  of  the 
host  plant,  neglect  and  improper  handling  being  accompanied  by  weakened  plants 
which  are  more  suliject  to  insect  and  fungus  attack. 

The  aecidium  as  a  device  to  restore  vigor  to  the  fungus,  J.  C.  Arthur  {Proc. 
Sue.  Prom.  Agr.  Sei.  1903,  pp.  6,'>-G9). — The  author  dis(;usses  the  wintering  forms  of  a 
number  of  rust  fungi  and  the  possible  effect  of  their  liabit  on  the  vigor  of  the  parasite. 
So  far  as  known  Puecinia  rnhlgo-eera  produces  only  uredospores  in  North  America, 
and  on  this  account  it  is  believed  that  this  rust  is  less  destructive  than  the  black  rust 
or  P.  graminis.  A  second  illustration  studied  was  that  of  P.  poarum.  This  rust  forms 
only  uredospores  in  North  America  and  is  widely  distributed,  but  produces  so  little 
effect  upon  its  host  as  to  be  almost  always  overlooked.  In  Europe  it  produces  3  forms  of 
spores,  but  some  of  the  alternate  hosts  are  wanting  in  this  country.  The  author  dis- 
cusses the  relation  of  P.  gramhtiif  to  wheat  and  Ijarberry,  and  believes  tiiat  if  all  the 
barberry  plants  could  be  totally  destroyed  the  stem  rust  would  ultimately  become 
much  less  harmful  than  at  pi'esent. 

A  contribution  to  the  knowledge  of  rust  fungi,  E.  Jacky  ( Centbl.  Bakl.  u. 
Par.,  3.  Abi.,  9  [1903),  Xos.  31,  pp.  796-805;  33-33,  pp.  841-844).— The  results  of  a 
series  of  culture  experiments  running  over  the  years  1899-1902  are  given,  in  which 
the  author  claims  that  Puecinia  bardanse  is  specialized  on  Lappa  spp.  and  Puecinia 
cirsii  on  Cirsium  spp.  Puecinia  viohe  is  said  to  be  autcecious  on  Viola  spp. ,  Puecinia 
helianthi  auta>cious  on  Helianthus  spp.,  and  Puceinia  prenantMs  specialized  on  Pre- 
navthes  purpurea  and  Lactuca  tmiralis. 

Inoculation  experiments  w^ith  some  Uredineee,  F.  Bubak  {Centbl.  Bakt.  u. 
Par.,  3.  Abt.,  9  {1903),  No.  35,  pp.  913-938,  ftg.^.  3) . — The  results  are  given  of  inocu- 
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lation  experiments  with  Puccinin  bahamitx,  .likMium  thiiiiil,  tlie  a'cidial  form  of  Puc- 
cinia  stipir;  EndupJu/llum  sedi,  a  form  of  Pnccinia  loixjixftinid ;  .Kc'idiutn  huinnnmn, 
wliich  is  associated  with  Pnccinia  opizii;    Uronnicett  sclrjii,  and  V.  poiv. 

Culture  methods  with  TJredineee,  M.  A.  (Ivrleton  {.Jour.  Appl.  Micr<ii<.  and 
Lab.  MctJtodx,  r,  {190ii),  X<>.  1,  pp.  ^109-^114).— ^n^^igestu ma  are  given  of  mctliods  for 
the  cultivation  of  various  Uredinea',  the  methods  of  germinatidn  and  inijculation 
being  described  and  a  nunil)er  of  suggestive  studies  being  indicated. 

Some  injurious  fungi  occurring  on  cultivated  plants  in  Dutch  East  Africa, 
P.  Hennings  {Notizhl.  K.  Bot.  Garten  u.  Mus.,  Berlin,  3  {1903),  No.  30,  pp.  2.39-243).— 
Descriptions  are  given  of  a  number  of  new  species  of  fungi  which  are  found  occurring 
parasitically  on  economic  plants.  Among  those  described  are  Anterina  stuhhnnnni  on 
bananas;  Mlcrofhi/riuin  coji'eie  on  coffee;  MijcosplixreUa  tnniarindi,  and  GlceoKporiuin 
tamarindi  on  tamarind;  Mucrophoma  manihoiiK,  Ai^cocJn/ld  niauihotis,  and  Gheor.porinm 
ninviJiotis  on  cassava;  Tmlhdd  raniUie  on  vanilla,  and  J[rliiiint}tn^j)i)riiiiii  trilici  on 
wheat. 

Two  new  fungi  from  Ohio,  F.  Buhak  {.Jonr.  Mi/coL,  9  {1903),  JVo.  65,  pp.  1-3). — 
Descriptions  are  given  of  Stanniarin  sp. ,  which  is  parasitic  on  species  of  Equisetum, 
and  on  Cerco.spora  kellermani,  which  occurs  on  hollyhock. 

Concerning  the  name  and  distribution  of  TJrophlyctis  bohemica,  P.  Magnus 
{CndU.  Bald.  u.  Par.,  ^\  Ah(.,  9  {1902),  No.  24,  pp.  89.5-897 ) .—The  author  discusses 
the  identity  of  iSipicJit/triam  trifaUl  described  by  Passerini  as  occurring  on  the  leaves 
of  the  common  red  clover  and  Urophliictis  hoheniira,  recently  described  by  Bubak  as 
parasitic  on  TrifoVnini  moutainim.  Eecent  studies  have  shown  that  the  si)ecies  form- 
erly referred  to  Synchytriuui  is  a  TJrophlyctis,  and  the  author  believes  the  2  species 
are  identical,  the  proj)er  name  of  the  fungus  l)eing  U.  irifolii.  The  species  seems  to 
be  widely  distributed  throughout  Europe,  where  it  occurs  as  a  parasite  on  various 
cultuies. 

A  contribution  to  the  micology  of  Liguria,  A.  Magnagui  {Separate  from  Atli 
Ind.  Pot.  Viiir.  Pavia,  2.  .ser.,  8  {1902),  pp.  13). — Lists  are  given  of  some  parasitic 
fungi,  a  number  of  which  are  of  considerable  economic  importance.  New  species 
are  descril)ed  as  follows:  Macrophonia  lignsticiun  on  hydrangeas,  M.  helicinum  on  ivy, 
Ci/tosporella  clfri  on  orange,  Spharoj»<is  magiioliw  on  magnolias,  Ghrosporiam  hegcjnix 
on  begonias,  and  CoUetotrichum  pollaccii  on  Japanese  locjuat. 

The  development  of  a  new  parasitic  micromycete,  R.  Farneti  {Separate  from 
Atti  hixt.  Bot.  I'liir.  Paria,  2.  scr.,  7  {1901),  pp.  42,  />fc'.  ^).  — A  description  is  given  of 
a  new  ])arasite  of  Salvia  to  which  the  name  Oidiuni  Iwrminl  is  given.  The  develoj)- 
ment  and  polymoi-phic  ])hases  of  the  organism,  as  shown  by  numerous  culture  exper- 
ments,  are  fully  described. 

Notes  on  two  diseases  of  cotton,  F.  Fletcher  {Jonr.  Khediv.  Agr.  Sac.  and 
School  Af/r.,  4  {1902),  No.  6,  pp.  ^.^8-241). — In  continuation  of  a  previous  report  on 
the  wilt  disease  of  cotton  (E.  8.  R.,  14,  p.  579),  the  author  states  that  what  is  known 
in  this  country  as  sore  shin,  damping  off,  or  seedling  rot  is  responsible  for  a  consider- 
able portion  of  the  loss  of  cotton  in  Egypt.  In  addition  to  this  disease  the  cotton 
wilt,  due  to  Neocosmospora  vacinfecta,  is  quite  prevalent,  <'ausing  considerable  loss,  but 
the  disease  is  apparently  not  as  injurious  as  is  reported  in  this  country.  This  is 
believed  to  be  due  to  the  resistance  of  some  Egyptian  varieties  to  this  fungus. 
Among  the  varieties  in  general  cultivation  Abbasi  seems  to  suffer  mi  ist  fri  mi  l  lie  wilt, 
and  Mitafifi.  and  Yannovitch  the  least.  The  author  shows  that  a  number  of  other 
plants  are  subject  to  attack  of  the  wilt  fungus  and  in  arranging  rotation  of  crops 
these  should  be  carefully  excluded. 

Experiments  with  rust-resisting  wheats,  W.  L.  Summers  {.Innr.  Agr.  and  Ind., 
South  An.stralia,  0  {1903),  No.  7,  pp.  449-455).— A  report  is  given  of  cooperative  experi- 
ments with  16  varieties  of  rust-resistant  wheats,  the  trials  being  made  in  9  different 
localities.     In  1901  the  crops  suffered  severely  from  rust,  l)ut  during  the  year  c  )vcrt'd 
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by  this  report  the  rust  (Ud  not  prevail  to  any  extent  and  Irttle  comparison  could  be 
made  between  the  different  varieties  as  to  their  resistance.  The  origin  of  the  differ- 
ent varieties  of  wheat  is  given,  and  their  relative  yields  and  character  of  grain  and 
straw  compared. 

Concerning-  the  so-called  brusone  of  -wheat,  ^'.  Peglion  {Staz.  Sper.  Agr.  Ital., 
35  {1902),  No.  11-12,  pp.  S65-SSG). — Under  the  name  Ijrusone  the  author  describes 
the  disease  of  wheat  that  has  been  attributed  to  the  fungi  Lepto.ip}nma  herpoirichoides 
and  Ophioholusgramhih.  This  disease,  which  is  commonly  called  the  foot  disease,  the 
author  apparently  believes  is  due  at  times  to  soil  conditions,  and  he  discusses  the 
effect  of  alkali  and  other  soils  nn  the  growth  and  development  of  the  plant. 

Studies  on  the  germination  of  ergot,  S.  J.  Rostowzew  [Ber.  Moahati.  Laudw. 
Inst.,  1902,  No.  3;  abs.  in  Bol.  Centhl,  90  {1902),  No.  23,  pp.  70.5,  706). — Tlie  results 
of  studies  of  Claviceps  pvrpuri'a  and  C.  microcephala  are  given. 

Seed  treatment  for  the  prevention  of  millet  smuts,  L.  Hecke  {Ztschr.  Landiv. 
Versadiiiw.  Oesterr.,  5  {1902),  No.  S,  pp.  933-961). — Studies  are  reported  on  the  effect 
of  soaking  millet  seed  in  solutions  of  formalin  and  copper  sulphate  for  the  prevention 
of  the  smuts  Ustilago  crameri  and  V.  panici  miliacei.  The  experiments  were  conducted 
to  test  the  effect  of  the  fungicides  on  the  smut  spores  as  well  as  upon  the  germination 
of  the  seed.  It  was  found  that  the  smut  spores  were  killed  by  soaking  in  formalin 
solutions  as  follows:  One  per  cent  solution  for  15  minutes,  ^  per  cent  solution  for  1 
hour,  or  I  per  cent  solution  for  3  hours.  If  thoroughly  washed,  after  soaking,  the 
strength  of  the  solution  may  be  materially  increased  and  the  time  diminished.  For 
practical  application  soaking  the  seed  for  15  minutes  in  ^  per  cent  solution,  1  hour  in 
\  per  cent,  or  3  hours  in  ^  per  cent  solutions  is  recommended.  These  treatments 
may  be  safely  followed  without  injury  to  the  germination  of  the  seed.  Experiments 
with  solutions  of  copper  sulphate  were  less  satisfactory.  The  copper  solutions  were 
less  efficient  in  destroying  the  fungus  spores  and  more  injurious  to  the  vitality  of  the 
seed.  The  effect  of  neutralizing  the  copper  sulphate  solution  with  sodium  hydroxid 
was  tested  and  this  fungicide  prevented  the  germination  of  the  sjjores  to  a  slight 
extent  only.  Extensive  quotations  and  numerous  references  are  given  to  the  work 
of  other  in\'estigators  who  have  studied  the  subject  of  soaking  seed  for  the  preven- 
tion of  smut  diseases. 

Treatment  of  smuts  and  rusts,  D.  A.  Saunders  {Soatli  iJakoto  tSta.  Bui.  75, 
p]i.  7). — Descriptions  are  given  of  the  hot  water  and  formalin  treatments  for  oat  and 
Avheat  smuts,  both  of  which  are  cpiite  efficient  in  preventing  the  diseases.  For  the 
prevention  of  rusts  the  author  states  that  while  many  remedies  have  been  tested 
none  has  been  found  that  is  effective.  The  burning  of  the  stubble  after  thrashing 
is  recommended  and  the  sowing  of  varieties  whit-h  are  known  to  be  resistant. 

The  prevention  of  oat  smut  and  potato  scab,  R.  A.  ]Moore  (  Wismnsiii  Sin.  Bid. 
98,  pp.  23,  fig>^.  3). — A  description  is  given  of  the  oat  smut  and  a  tabular  report  pre- 
sented showing  the  proportionate  amount  of  smutted  oats  in  fields,  the  seed  of  which 
had  been  treated  and  untreated.  In  172  reports  from  15  counties  where  the  seed 
oats  had  not  been  treated  there  was  said  to  be  !(>  per  cent  of  the  oats  destroyed 
through  the  action  of  the  smut  fungus.  In  85  tests  in  6  counties  where  the  seed  had 
not  been  treated  the  loss  amounted  to  18.6  per  cent,  while  in  11  tests  where  the  seed 
had  l)een  treated  with  formaldeh\'de  the  loss  amounted  to  only  1.1  percent.  The 
author  computed  the  loss  for  the  entire  State.  Basing  his  figures  on  the  total  yield 
and  the  average  loss  as  reported,  he  estimates  that  the  money  loss  in  the  oat  crop, 
due  to  smut,  amounts  to  over  $5,000,000  a  year.  For  the  prevention  of  this  heavy 
loss  he  recommends  treating  the  seed  oats  with  formaldehyde  at  the  rate  of  1  pt.  of 
the  40  per  cent  solution  to  36  gal.  of  water.  The  seed  oats  are  placed  in  gunny  bags 
and  submerged  in  the  solution  for  10  minutes,  after  which  they  are  spread  to  dry. 
The  experiments  conducted  at  the  station  and  in  cooperation  with  it  have  shown  the 
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efficiency  of  this  treatment,  ami  the  amount  of  fungicide  mentioned  ahove  is  sufh- 
eient  for  the  treatment  of  from  40  to  50  Ini.  of  (.at8.  It  is  state<l  that  through  the 
intervention  of  the  station  at  least  10,000  Wisconsin  fanners  treated  their  seed  oats 
with  this  solution  during  the  i)ast  year. 

The  same  method  of  treatment  is  reconuiiended  for  the  prevention  of  juitato  scah. 
In  this  case  the  ])otatoes  should  he  completely  submerged  in  the  lifjuid  and  left  for 
2  hours,  or  if  the  jiotatoes  are  very  scabby  for  2J  hours. 

Some  potato  diseases  {Jour.  Bd.  Agr.  [Londoii],  9  {1903),  No.  3,  pp.  307-311, 
pix.  3). — Descriptive  notes  are  given  on  the  black  seal),  bacterial  disease,  and  sclero- 
tium  disease  of  potatoes.  The  black  scab,  which  is  said  to  be  due  to  CEdomyces 
Ii'proides,  has  been  previously  described  as  occurring  on  beets  (E.  S.  R.,  14,  p.  57). 
During  the  autumn  of  1901  specimens  of  diseased  potatoes  were  received  from  the 
neiglil)orhood  of  Liverpool,  and  during  the  season  of  1902  similarly  diseased  tubers 
were  observed  from  a  mim))er  of  localities  in  England.  On  the  {)otato  the  fungus 
produces  a  continuous  rough,  black,  scab-like,  thick  crust,  which  usually  commences 
at  one  or  several  distinct  points  and  finally  covers  the  entire  surface  of  the  tuber. 
The  central  portion  of  the  diseased  tubers  remains  sound,  the  fungus  never  spread- 
ing beyond  the  surface  layer.  If  left  lying  on  the  ground  the  entire  tuber  becomes 
dry,  eventually  crumbling  to  pieces.  Diseased  tubers  should  be  collected  and  burned 
or  deeply  buried,  and  land  which  has  produced  a  diseased  crop  shoidd  receive  a 
liberal  dressing  of  lime. 

The  bacterial  disease  of  ])otatoes  due  to  Barlllu.^  t^oldiiaccdrum  has  ))een  reported 
from  a  number  of  localities,  and  the  author  recommends  the  spraying  of  the  potatoes 
for  the  destruction  of  the  leaf-eating  insects  as  a  preventive  measure.  If  potatoes 
are  dug  as  soon  as  the  disease  is  indicated  by  the  wilting  of  the  leaves,  a  considerable 
portion  of  the  crop  may  be  saved  by  storing  the  tubers  in  a  cool,  dry  place. 

The  sclerotium  disease  of  potatoes  is  characterized  by  the  growth  of  the  fungus  on 
the  base  of  the  stems  just  above  the  ground  line.  The  tubers  are  never  directly 
attacked  by  the  fungus,  but  their  growth  is  either  cliecked  or  entirely  arrested  by 
the  destruction  of  the  above-ground  parts  of  the  plant.  The  fungus  first  appears  at 
the  l)ase  of  the  stem  as  a  white,  fluffy  mass  surrounding  the  stem,  and  after  a  time 
tliis  mold  collapses  and  bears  numerous  black  bodies  about  the  size  of  a  grain  of 
wheat.  During  the  period  of  this  development  the  potato  stem  and  leaves  have 
become  wilted  and  both  perish  soon  after.  The  only  certain  method  of  combating 
this  disease  is  the  collection  and  burning  of  all  diseased  j)lants.  In  addition  to  the 
potato,  the  fungus,  which  is  Sclcroiinki  sclerolionnu,  attacks  a  number  of  other  garden 
and  field  plants. 

A  new  potato  disease,  M.  C  Potter  {Jour.  lid.  Agr.  {^London'],  9  {1902),  No.  3, 
pp.  3;i0-3:^S,  pi.  1). — During  the  autumn  of  1900  the  author's  attention  was  turned 
to  potatoes  presenting  the  irregular,  tumor-like  swellings  (!haracteristi(;  of  the  club 
root  of  turnips.  These  excrescences  consist  of  masses  of  thin-walled  parenchymatous 
cells  rich  in  stan-h.  Spores  are  produced  in  great  abundance,  but  all  attemj)ts  to 
secure  their  germination  failed.  The  author  was  able,  however,  to  infect  sound 
potatoes  and  reproduce  the  disease  by  inoculating  the  soil  with  the  spores.  Pot 
experiments  are  reported  upon  in  which  potatoes  were  grown  and  the  disease  pro- 
duced, the  pots  being  allowed  to  remain  with  the  soil  undisturbed  until  the  next 
spring.  A  second  planting  showed  that  the  parasite  could  be  carried  over  winter  by 
means  of  spores  in  the  soil  and  infest  succeeding  crops.  The  author  believes  that 
the  attack  of  the  disease  begins  at  or  near  the  eyes  of  the  potato,  the  parasite  easily 
gaining  entrance  through  the  young  and  tender  structures  existing  at  those  points. 
This  disease  is  believed  to  be  identical  with  that  formerly  described  by  Schilberszky 
from  Hungary,  which  is  attril)uted  by  him  to  tlie  fungus  Chry><oi>hliirlix  nidobiotica. 
At  present  the  author  has  observed  the  disease  from  but  a  single  locality,  but  on 
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account  of  the  possibilities  of  it  proving  to  be  destructive  he  calls  attention  tf)  it  and 
suggests  that  all  seed  tubers  should  lie  carefully  examined  before  planting  and  those 
whicli  are  diseased  be  burned  or  deeply  buried. 

The  potato  disease,  E.  A.  Nobbs  [Agr.  Jour.  Cape  (load  Hope,  22  {1903),  No.  1, 
pp.  25-29,  pU.  2). — A  description  is  given  of  the  potato  rot  due  to  Pliytoplithora  infe.^- 
tans,  and  the  protection  of  the  plants  by  the  repeated  and  thorough  spraying  with 
Bordeaux  mixture  is  recommended  as  a  preventive  treatment.  In  addition  to  P. 
infeMcms  the  author  states  that  Hporidesmhnn  e.dtioswn  has  been  recently  noticed  as 
causing  consideral^le  injury  to  potatoes,  and  suggests  that  possibly  other  fungi 'may 
be  found  upon  more  critical  examination. 

A,  nematode  disease  of  rice,  J.  van  Breda  de  Haan  {Meded.  'S Lands  Plantentuin, 
1902,  No.  53,  pp.  65). — This  disease,  which  is  very  destructive  in  some  parts  of  Java, 
causing  the  loss  of  from  one-third  to  nearly  the  entire  rice  croj),  is  due  to  a  hitherto 
undescribed  nematode  belonging  to  the  genus  Tylenchus,  called  by  the  author  T.  oryzie. 
The  disease  is  characterized  by  a  reddening  and  dying  of  the  leaves  in  longitudinal 
strips.  In  dying,  the  leaves  remain  flat.  The  roots  lose  their  white  appearance, 
become  brownish  and  wrinkled,  and  finally  decay.  The  author  describes  the  nema- 
tode and  gives  some  account  of  its  habits  and  life  history.  The  adults  live  in  the 
soil  while  the  larvse  attack  the  roots.  Tlie  disease  is  carried  from  field  to  field  by 
the  laborers,  on  tools,  and  by  means  of  the  irrigation  water,' but  is  never  transmitted 
l)y  means  of  seed.  Methods  of  combating  the  trouble  are  suggested,  among  which 
are  greater  care  to  prevent  its  spread,  providing  the  young  rice  plants  with  the  best 
chance  to  form  an  abundance  of  good  roots,  and  proper  crop  rotation  in  order  to 
destroy  the  organism  in  the  soil.  All  varieties  of  rice  are  subject  to  the  disease,  though 
some  are  less  severely  attacked  than  others. — h.  m.  pieters. 

Tobacco  diseases  in  Galicia,  M.  Raciborski  {Ahs.  in  Bat.  C'entbl,  90  {1902),  No. 
15,  p.  .'/lU). — A  rejiort  of  studies  on  the  diseases  to  which  tobacco  is  subject  is  given. 
Among  those  mentioned  are  the  diseases  of  roots  which  are  said  to  be  due  to  bacteria, 
and  diseases  of  the  stem  and  leaves  which  are  caused  by  the  fungi  Erifujphe  commu- 
nis, Sclerotinia  sderotiorum,  PhylloMicta.  tahaci,  Ascocliyta  vicotiamr,  and  Capnopodium 
salicinum.  In  addition  to  these  diseases  others  are  descrilied  which  are  attributed  to 
atmosi)heric  influences,  and  descrii)tions  are  also  given  of  the  mosaic  disease  of 
tobacco  as  well  as  other  somewhat  similar  affections. 

Erysiphe  lamprocarpa  on  tobacco,  G.  E.  Anastasia  {E.rtr.  from  Bid.  Tec. 
Colli r.  Tabacchi,  Scafati  ISalenio],  1  (1902),  No.  1,  pi.  1;  ahs.  in.  Bot.  Centbl.,  90 
{1902),  No.  20,  p.  556). — The  author  claims  that  the  form  of  Erysiphe  lamprocarpa 
which  occurs  parasitically  on  tobacco  is  related  to  the  conidial  form  {O'ld'mm  tabaci) . 
The  difference  in  resistance  of  the  different  varieties  of  tobacco  to  this  fungus  is 
pointed  out. 

Apple  fung-i,  G.  H.  French,  J.  C.  Written,  J.  C.  Blair  et  al.  (  Trans.  Amer.  Apple 
Growers''  Cong.  1902,  pp.  76-99). — Popular  descriptive  notes  and  discussions  are  given 
of  a  number  of  the  more  common  and  destructive  fungus  diseases  of  the  apple  and 
suggestions  given  for  their  prevention.  The  results  of  experiments  for  the  control  of 
these  diseases  are  given  in  some  detail. 

A  contribution  to  the  knowrledge  of  Monilia  diseases,  K.  ScHiLBERSKY(J/rfr/y/ar 
Bot.  LapoJc,  Budapest,  1  {1902) ,  Nu.  5;  abs.  in  Bot.  Centbl.,  90  {1902),  No.  20, p.  565).— 
The  author  claims  that  Monilia  fruciigena  and  M.  cinerea  are  specifically  related,  and 
prefers  their  designation  as  ^^.  frucfigena  geuuina  and  M.  fructigena  cinerea. 

The  rotting-  and  mummifying-  of  fruits,  P.  Passy  {Per.  Hort.  [Pons],  75  {1903), 
No.  2,  p>p.  43-46,  Jigs.  7). — An  act-ount  is  given  of  the  attack  of  Monilia  fructigena  on 
apples,  plums,  etc.,  and  suggestions  given  for  its  prevention. 

A  disease  of  plums,  J.  Dufour  {Chron.  Agr.  Canton  Vaud,  15  {1902),  No.  13,  pp. 
37 5-37 S,  Jigs.  2) . — Descriptions  are  given  of  the  effects  produced  by  the  fungi  Exocu>- 
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eiif!  pruni,  E.  deformnm,  and  E.  cerad  n]n)n  iIhmi-  liost  plniits,  and  su<j<iesti()ny  >^iven 
for  combatinjij  their  injnrious  attack.*. 

Notes  on  a  disease  of  lemons  in  Sicily,  G.  Bkio.si  and  11.  Faknkti  {Separate 
from  Aiti  lust.  Bot.  Unlr.  J'aria,  ..'.  xrr.,  S  {lUO.J),  pp.  4)-—\  description  i.s  jriven  of  a 
very  serious  disease  of  lemons  that  is  known  in  Sicily  as  the  white  rust.  A  study  of 
the  materials  sent  the  authors  led  them  to  decide  that  the  disease  was  due  to  an 
undescribed  species  of  Ovularia  to  wliich  the  name  O.  r'.ir'i  is  provisionally  given. 
The  fungus  is  possibly  related  to  and  greatly  resembles  the  ()(,xpnra  Inialiinilu  of 
Saccardo. 

Diseased  cocoanut  palms  {Acjr.  News  [Bdrhadon],  ii  {190S),  JS'u.  „'3,  p.  67). — A 
brief  account  is  given  of  some  diseases  of  the  cocoanut  palm,  some  of  which  have 
been  previously  described  i  E.  S.  R.,  14,  p.  ()71  ). 

Raspberry  cane  blight  and  raspberry  yellows,  V.  C.  Stewart  and  11.  .1. 
Eustace  [New  York  State  Stu.  Bid.  226,  pp.  Sol~.i66,  ph.  6). — Preliminary  to  a  com- 
plete account  of  the  disea.ses  of  the  cultivated  raspberries,  blackberries,  and  dew- 
berries, the  authors  describe  a  di.sease  that  has  i)roved  exceedingly  destructive  to  the 
raspberry.  This  disease,  under  the  name  caiie  blight,  was  previously  briefly  men- 
tioned (E.  S.  R.,  13,  p.  149)  and  appears  to  have  escaped  the  attention  of  vegetable 
pathologists.  Their  observations  l)egun  in  1899  were  extended  through  subsei|uent 
seasons  and  results  of  their  studies  are  given  in  the  bulletin. 

The  cane  blight  attacks  both  red  and  black  raspberries  and  occurs  probably  on  the 
dewberry,  but  so  far  as  their  observations  go  the  1)lackberry  is  exempt.  The  prin- 
cipal damage  is  done  to  the  fruiting  canes,  although  the  new  sh<jots  are  attacked  and 
occasionally  killed  during  the  first  season  of  their  growth.  The  foliatre  on  the 
affected  canes  wilts  suddenly  and  becomes  dry,  involving  either  Ihc  whole  cane  or 
only  a  portion.  It  is  most  conspicuous  about  fruiting  time,  and  canes  loaded  with 
ripening  fruit  suddenly  wilt  and  dry  up.  The  disease  does  not  spread  from  a  center, 
but  canes  here  and  there  throughout  the  plantation  are  affected,  and  thrifty,  well- 
cared-for  plantations  appear  to  suffer  as  well  as  neglected  ones.  In  general  tlie  dis- 
ease is  more  destructive  in  old  plantations,  and  the  virulence  seems  to  increase  with 
the  age  of  the  ])lants. 

The  disease  is  of  fungus  origin,  and  is  due  to  an  imdetermined  species  of  C'oniothy- 
rium,  closely  related  to  if  not  identical  with  ('.  fnrkelil.  Inoculation  exiteriments 
have  shown  that  the  disease  can  l)e  readily  produced  l)y  inserting  the  spores  of  the 
fungus,  l)oth  old  and  new  canes  yielding  to  the  disease  within  2  months  after  inocu- 
lation. Investigations  as  to  the  time  and  manner  of  natural  infection  seem  to  indi- 
cate that  the  new  canes  are  attacked  in  the  late  summer  or  autunm,  although  there 
is  evidence  that  infection  may  occur  on  the  fruiting  canes  early  in  the  spring.  The 
fungus  seems  to  gain  entrance  through  wounds,  i»articularly  those  produced  by  the 
snowy  tree-cricket  (  (E<ruithus  niveufi). 

During  August  and  September  the  new  canes  of  red  raspberiies  frequently  show  a 
brownish  or  bluish-black  coloration,  extending  more  or  less  aroimd  the  canes.  These 
were  supposed  to  represent  the  initial  stage  of  the  cane  blight,  but  the  authors' 
investigations  show  that  the  discoloration  is  due  to  Sphnrella  rnhiiia,  a  rather  com- 
mon fungus  which  is  not  of  very  great  importance.  Spraying  experiments  for  the 
prevention  of  the  cane  blight  have  proved  futile,  in  one  case  the  sjjraying  apparently 
increasing  the  disease.  Preventive  measures  are  suggested,  by  which  the  disease 
may  be  kept  in  check,  it  being  recommended  that  healthy  plants  be  chosen,  that 
all  diseased  canes  be  removed,  and  the  genera)  health  of  the  plants  protected  by 
the  use  of  fungicides.  ' 

The  Marlbonj  red  raspberry  apparently  is  subject  to  a  disease  which  js  quite 
destructive  to  that  variety,  although  not  confined  entirely  to  it.  This  disease  the 
authors  designate  as  raspberry  yellows  and  the  affecte<l  plants  have  a  stunted  yel- 
lowisli  appearance  suggestive  of  peach  yellows  and  the  Bermuda  lily  disease.     On 
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fruiting  canes  the  fruit-bearing  shoots  are  dwarfed,  the  leaves  are  small,  curled,  and 
faintly  mottled  with  yellow.  Many  of  the  berries  dry  up  without  ripening,  and  those 
that  ripen  are  small  and  insipid.  This  disease  is  apparently  quite  an  important  one, 
and  is  to  be  the  subject  of  further  investigation.  At  present  it  is  believed  to  be  not 
of  fungus  origin,  and  ex]>eriments  with  fertilizers  have  been  without  any  appreciable 
effect. 

Tvro  Jiev/  raspberry  diseases,  F.  H.  Hall,  F.  ( '.  Stewart,  and  H.  J.  Eustace 
{Netv  York  Stale  St(t.  Bid.  226,  popular  ed.,  pp.  11,  jigs.  2). — A  popular  summary  of 
the  above  bulletin. 

The  preventive  treatment  of  oidium,  de  Boissard  (Rer.  Yit.,  18  {1902),  No. 
469,  pp.  672,  673). — The  writer  calls  attention  to  the  fact  that  for  9  years  he  has  suc- 
cessfully combated  the  occurrence  of  powdery  mildew  on  grapes  by  washing  the 
stock  with  a  10  per  cent  solution  of  copper  sulphate.  The  vines  are  heavily  sprayed 
or  washed  with  this  solution  dui-ing  their  dormant  period,  and  as  a  result  the  follow- 
ing sea.son  no  trace  of  mildew  has  been  observed.  This  treatment  not  only  destroys 
the  fungus  spores,  but  also  mosses  and  lichens  which  may  be  present  upon  the  grape- 
vines, as  well  as  being  destructive  to  numerous  insects  which  are  found  in  the  cracks 
of  the  bark. 

Brunissure,  P.  Viala  {Rev.  Yit.,  IS  {1902),  No.  467,  pp.  610,  611,  pi.  i).— The 
autlxir  reviews  previous  investigations  regarding  the  cause  of  Vjrunissure,  describes 
its  characteristics,  and  suggests  its  possible  causes. 

The  brown  rot  disease  of  redwood,  H.  von  Schrenk  {U.  S.  Dept.  Arjr.,  Bureau 
of  Forestrij  Bui.  38,  pp.  29-31,  pb.  2). — The  only  disease  of  the  redwood  of  any  par- 
ticular importance  is  said  to  be  that  known  as  butt,  brown,  or  pin  rot.  The  brown 
rot  causes  the  wood  to  become  verj^  brittle,  having  properties  cjuite  similar  to  char- 
coal. The  decay  starts  in  the  inner  rings  of  the  heartwood  and  extends  outwardly 
until  all  the  heartwood  is  pitted.  The  brown  rot  starts  at  or  near  the  ground  and 
extends  from  the  roots  upward  into  the  trunk  for  distances  varying  from  3  to  50  ft., 
but  as  a  rule  does  not  go  more  than  10  or  15  ft.  into  the  butt.  Ho  far  the  author  has 
not  been  able  to  identify  any  fungus  as  the  cause  of  this  disease,  but  from  the  close 
resemblance  of  the  brown  rot  to  a  similar  disease  of  Libocedrus  decurrens  it  is  thought 
possible  that  the  two  may  be  due  to  the  same  or  related  species  of  fungi.  The 
brown  rot  does  not  cause  any  great  amount  of  damage  and  measures  for  its  pre- 
vention are  impracticable.  The  decay  of  redwood  poles  used  for  telegraph  and  other 
purposes  has  been  observed,  w^hich  is  similar  to  the  brown  rot,  and  it  is  recommended 
that  this  decay  could  be  probablj'  retarded  l)y  the  thorough  drying  of  the  poles 
before  getting  them  or  by  coating  with  some  i)reservative  substance. 

A  disease  of  the  white  ash  caused  by  Polyporus  fraxinophilus,  H.  von 
Schrenk  {U.  S.  Dept.  Agr.,  Bureau  of  Plant  Industry  Bui.  32,  pp.  20,  jils.  5). — A 
description  is  given  of  the  white  rot  of  ash  caused  by  the  growth  of  Polyporus  fraxi- 
liOphUus  in  heartwood  of  the  trunk  and  branches  of  the  white  ash.  This  fungus 
changes  the  wood  into  a  soft,  pulpy,  yellowish  mass,  making  it  unfit  for  lumber  pur- 
poses. A  diseased  tree  may  be  readily  recognized  by  the  conspicuous  sporophores 
which  usually  occur  in  considerable  numbers  about  every  dead  branch  or  stub.  The 
fungus  attacks  ash  trees  of  all  ages,  usually,  however,  those  that  are  more  than  7 
in.  in  diameter.  It  begins  growth  in  a  wound  or  a  dead  branch  and  spreads  to  the 
main  trunk.  A  technical  description  is  given  of  the  fungus  and  the  microscopic 
changes  which  the  wood  undergoes.  As  a  result  of  experiments  the  author  has  found 
that  the  fungus  will  not  grow  very  well  in  dead  wood.  As  preventive  measures  in 
parks  and  grounds  the  diseased  trees  should  be  cut  down  and  in  pruning  wounds 
should  be  covered  with  some  antiseptic. 

A  new  orchid  parasite,  L.  Montemartini  {Separate  from  Atti  Inst.  Bat.  Univ. 
Pavia,  2.  ser.,  8  { 1902),  pp.  3,  pi.  1). — A  description  is  given  of  Uredo  aurantiaca,  n.  sp., 
a  rust  fungus  recently  discovered  attacking  the  leaves  of   the  orchid   {Ocnidium 
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carendi'^hiaimm).  The  fungus  is  technically  (le.«criV»erl  and  its  effect  on  the  host  plant 
shown. 

A  pelargonium  disease,  G.  Massee  {Jonr.  Roy.  Ilorf.  Soc.  [London'],  27  [1902), p. 
172;  (lbs.  in  Bat.  Centhl.,  91  ( 1903),  No.  1,  p.  15). — A  description  is  given  of  a  rust  of 
Zonal  Pelargoniums  which  is  caused  by  Puccinia  granulnrh.  This  fungus  is  said  to 
be  not  uncommon  on  various  wild  plants  belonging  to  the  family  (ieraniacete  and  in 
all  probal)ility  passed  to  imported  cultivated  forms  from  the  indigenous  si)ecies. 

Fairy  ring-  spot  of  carnations,  P.  Yoolino  {E.vtr.  from  Ann.  R.  Accad.  Agr. 
Torino,  4o  {1902),  pp.  1-13,  pi.  1;  ahs.  in  Bat.  Centhl.,  90  {1902),  No.  6,  p.  16.5).— A 
description  is  given  of  a  disease  which  has  been  variously  called  smut  of  carnations, 
fairy  ring  spot,  etc.,  which  is  due  to  the  fungus  Heterosporkun  cchimdatHm.  The 
author  objects  to  the  designation  "smut,"  claiming  that  this  name  should  be  retained 
for  diseases  caused  by  various  species  of  Fstilaginefo.  The  pathological  conditions 
produced  by  the  fungus  are  described  as  well  as  its  spore  formation  and  other  charac- 
ters. The  fungus  occurs  in  the  leaves  and  results  in  the  malformation  of  th(»  flowers. 
The  disease  develops  rapidly  and  is  readily  reproduced  arthicially,  infections  being 
produced  within  a  day  or  two. 

Preliminary  eflEbrts  to  develop  a  continuous  process  of  seed  disinfection 
by  means  of  formaldehyde  vapor,  H.  L.  Bolley  {Froc.  Soc.  Prom.  Agr.  Sci.  1902, 
pp.  74-31,  pi.  1). — In  experimenting  with  formaldehyde  as  a  disinfectant  for  seeds, 
the  author  made  a  particular  study  regarding  the  disinfection  of  flaxseed,  which,  on 
account  of  its  nature,  does  not  admit  of  soaking  or  sprinkling.  For  treating  this  seed 
it  is  necessary  to  submit  it  to  vapor,  and  passing  the  seed  continuously  through  the 
vapor  was  believed  to  give  the  Ijest  results.  Various  forms  of  apparatus  were  devised, 
which  are  figured  and  descriljed.  The  preliminary  efforts  made  at  disinfecting  flax- 
seed by  means  of  formaldehyde  gas  are  said  to  have  produced  good  results.  As  to 
the  use  of  gas  treatment  upon  other  grain  there  seems  to  be  little  })ro])ability  that 
methods  will  be  found  less  tedious  or  difficult  than  the  simple  method  of  sprinkling 
with  the  fungicide. 

The  use  of  the  centrifug-e  in  diagnosing  plant  diseases,  M.  L.  Uollev  {Proc. 
Soc.  Prom.  ^igr.  Sci.  1902,  pp.  32-35). — The  author  discovered  while  examining  sam- 
ples of  grain  in  a  centrifuge  that  this  machine  could  be  used  for  diagnosing  plant 
diseases.  The  method  is  quite  simple.  -It  consists  merely  of  placing  a  sample  of  the 
seed  grain  shaken  with  distilled  water  in  the  tubes  and  exanuning  the  sediment 
with  a  microscope.  This  method  is  so  effective  that  spores  of  smuts  could  be  detected 
in  samples  of  seed  which  would  otherwise  be  pronounced  free  of  all  snuit.  In  a 
study  of  flaxseed  it  was  found  that  gasoline  could  be  used  in  place  of  water  to 
considerable  advantage.  While  examining  the  flaxseed  for  the  wilt  disease  the 
author  found  that  in  addition  to  the  Fusarium  lini  a  number  of  other  fungi  are  almost 
as  constantly  present  as  the  Fusarium,  and  it  is  probable  that  they  exert  a  consider- 
able influence  on  the  production  of  the  flax  wilt.  In  a  study  of  flaxseed  it  was 
shown  that  the  spores  of  Fusarium  lini  are  almost  universally  distributed  throughout 
the  flax  belt  and  were  present  in  over  85  per  cent  of  all  samples  examined. 

Early  spraying  as  a  means  of  protection  against  spring  frosts,  I..  Degki  lly 
{Prog.  Agr.  ef  Vit.  {Ed.  UEst),  24  (1903),  No.  9,  pp.  257,  ^:.V).— Heavy  applications 
of  a  solution  of  40  to  50  kg.  of  iron  sulphate  in  100  liters  of  water  made  just  before 
the  buds  begin  to  swell  are  said  to  be  beneficial  in  reducing  various  grape  diseases 
and  also  by  temporarily  checking  the  growth  of  grapevines  to  greatly  lessen  the 
liability  to  late  spring  frosts.  The  effect  is  only  temporary  and  growth  is  checked 
for  but  a  short  time.  Experiments  are  to  be  conducted  to  ascertain  how  long  the 
protective  influence  may  be  exerted. 

The  reduction  of  lime  in  fungicides  sprayed  upon  leaves,  (i.  K.  ]\lAK(iiE'm 
{Staz.  Sper.  Agr.  Ital.,  35  {1902),  No.  11-1  J,  pp.  922-925).— A  discussion  is  given  of 
some  of  the  changes  that  take  place  in  the  lime  in  Bordeaux  mixture  and  other  fun- 
gicides when  exposed  upon  leaves. 
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ENTOMOLOGY. 

Thirty -third  annual  report  of  the  Entomological  Society  of  Ontario,  1902 

{Rpi.  Ontario  Ent.  Sor.  1902,  pp.  132,  plx.  2,  figs.  108). — This  report  contains  the  pro- 
ceedings of  the  thirty-ninth  annual  meeting  of  the  Entomological  Society  of  Ontario, 
held  in  London,  October  29  and  30,  1902,  and  the  proceedings  of  the  fourth  annual 
meeting  of  the  Northwest  Entomological  Society,  held  at  Calgary,  November  5, 1902. 
At  these  meetings  a  number  of  papers  were  read,  among  which  the  following  may 
be  briefly  noted: 

TJte pea  veerif,  J.  Fletcher  and  W.  Lochliead  (pp.  3-15). — The  serious  nature  of  this 
pest  in  Canada  was  discussed  b)'  both  speakers.  It  is  suggested  that  the  insect  might 
be  nearly  or  (piite  exterminated  by  adopting  the  proper  measures.  The  remedies 
recommended  include  holding  over  the  seed  until  the  second  year,  treating  it  with 
kerosene,  or  fumigating  it  with  bisulphid  of  carbon.  The  last-named  remedy  is  con- 
sidered the  most  effective'.  Farmers  are  urged  not  to  sow  infested  peas,  to  harvest 
the  crop  as  soon  as  ripe,  and  thrash  at  once,  and  to  treat  seed  peas  as  soon  as 
convenient. 

Report  on  injurious  insects  in.  1902,  G.  E.  Fisher  (pp.  15-22). — Biological  and  eco- 
nomic notes  on  cankerworm,  pear  psylla,  white-rose  Scale,  and  San  Jose  scale. 

Iii.'tect  life,  T.  W.  Fyles  (pj).  23-31). — The  author  presents  biological  notes  on  a 
number  of  common  insects,  including  periodical  cicada,  Catocala  porta ,  syrphus  flies, 
lace-winged  fly,  and  various  j^arasites. 

W.  Lochhead  (pj).  31-36)  gave  notes  on  tlie  life  and  work  of  a  number  of  experts 
on  Lepidoptera.  C.  H.  Young  (pp.  37-44)  presented  brief  notes  on  the  birch  skele- 
tonizer,  tomato  worm,  zebra  caterpillar,  cabbage  butterflies,  tent  caterpillar,  codling 
moth,  white-marked  tussock  moth,  potato  beetle,  asparagus  beetle,  etc.  C.  Stevenson 
and  .1.  A.  INIoffat  (pp.  57-60)  gave  short  biological  accounts  oi  Alans  ocnlaius,  tent  cater- 
pillar, cresphontes  butterfly,  asparagus  beetles,  and  cabbage  butterfly.  H.  H.  Lyman 
( pp.  ()l-63 )  gave  a  brief  account  of  the  1  ife  history  and  habits  of  Danais  archippus.  W. 
Lochhead  (pp.  64-69)  reported  observations  on  Hessian  fly,  pea  weevil,  clover-seed 
midge,  wireworms,  cutworms,  squash  bug,  potato-stalk  borer,  codling  moth,  apple  mag- 
got, plum  curculio,  and  bud  moth.  T.  W.  Fyles  (pp.  69-74)  gave  notes  on  the  paper- 
making  wasp  of  Quebec,  its  habits,  structure  of  nest,  etc.  A.  Gibson  (pp.  74-78)  read 
a  paper  on  Some  Interesting  Habits  of  Lepidopterous  Larvjc.  The  species  noted 
included  Procris  americana,  tent  caterpillars,  Phlyctxnia  ferrugalis,  brown-tail  moth, 
etc.  The  same  author  (pp.  79,  SO)  gave  a  brief  account  of  the  injuries  caused  to  the 
American  larch  l)y  Shniophora  i/ou)igii.  J.  Fletcher  (pp.  80-92)  presented  economic 
notes  on  pea  aphis,  grasshoppers,  pea  weevil,  blister  beetles,  San  Jose  scale,  grape- 
vine leaf  hopper,  pear  slug,  and  Mediterranean  flour  moth.  W.  Lochhead  (pp.  101- 
114)  gave  an  analytical  key  for  the  identification  of  insects  injurious  to  apple,  plum, 
pear,  cherry,  and  peach  trees.  W.  H.  Herrington  (pp.  114-117)  gave  an  account  of 
the  life  history  of  Monohammvs  confusor,  M.  scutellntus,  etc.,  injurioTis  to  pines. 

The  Northwest  Entomological  Society  decided  to  abandon  its  organization  and 
voted  to  establish  a  new  society  under  the  title:  The  Territorial  Natural  History 
Society. 

Second  report  of  the  State  entomologist,  W.  E.  Britton  ( Connecticut  State  Sta. 
Rpt.  1902,  pt.  2,  pp.  99-178-\'X,  ph.  15,  figs.  19). — A  cojjy  is  given  of  the  insect-pest 
law  of  Connecticut,  together  with  a  brief  outline  of  entomological  work  for  the  year, 
and  the  organization,  equipment,  and  publications  of  the  department.  A  list  is 
given  of  nursery  firms  which  received  certificates  during  1902. 

In  a  series  of  experiments  to  destroy  the  San  Jose  scale  crude  oil  undiluted  and  in 
25  per  cent  mixture  with  water,  kerosene  in  25  per  cent  mixture  with  water,  soda 
soap  (1  lb.  per  gallon  of  water),  Naphcin  (2  pt.  in  2  gal.  of  water),  and  lime-sulphur- 
salt  mixture  were  used.     Where  the  25  per  cent  crude  oil  or  kerosene  were  used  on 
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pear  trees  no  living  insects  were  found  on  the  following  JNIay.  About  13  per  cent 
were  found  to  be  alive  on  apple  trees  sprayed  with  the  same  mixtures.  Linie-sulphur- 
salt  wash  was  used  on  plum  and  peach  trees  and  proved  very  effective  without  injur- 
ing the  trees.  Naphcin  was  of  little  use.  The  owners  of  a  large  orchard  sprayed 
7,000  trees  just  before  the  buds  opened,  with  the  California  mixture.  The  author 
examined  the  orchard  in  July  and  August  and  found  that  the  insecticide  had  proved 
exceedingly  effective.  Oil  was  also  used  ))y  many  orchardists  with  satisfactory 
results  in  most  cases.  Soda  soap  proved  to  be  of  httlc  value.  The  California  wash 
was  used  by  orchardists  in  a  num))er  of  large  peach  orchards  with  satisfactory  results. 
In  November,  1902,  ,3  large  apple  trees  were  fumigated  with  hydrocyanic-acid  gas. 
An  examination  made  on  January  following  showed  that  no  living  insects  remained. 
The  author's  general  recommendations  in  the  treatment  of  San  Jose  scale  is  to  remove 
worthless  trees,  burn  out  injured  branches,  and  spray  during  the  winter  months 
with  California  wash. 

A  number  of  natural  enemies  of  the  San  Jose  scale  were  observed  in  this  State. 
Chilocoruii  bivulnervs  were  very  abundant  and  nearly  exterminated  the  scales  on  some 
trees.  Pentllia  misella  was  also  efficient  in  the  destruction  of  scales.  A  fungus  enemy 
was  observed  and  is  believed  to  be  a  species  of  Capnodium.  A  circular  letter  was 
sent  out  to  entomologists  and  horticultural  inspectors  to  obtain  evidence  concerning 
the  relative  degree  of  infestation  of  different  plants  by  the  San  Jose  scale.  From 
the  45  replies  obtained  from  the  80  circulars  sent  3  lists  of  plants  are  prepared 
according  as  the  plants  are  badly  infested,  occasionally  infested,  or  not  infested. 

Brief  notes  are  also  given  on  apple-tree  tent  caterpillar,  white  fly,  brown-tail  moth, 
raspberry-cane  maggot,  hickory -bark  borer,  currant  worm,  as})aragus  beetles,  siiinacii- 
leaf  miner,  Avisota  smatoria,  Anouiala  hvn(>t<tla,  Ai^jridiotusforlii-sl,  etc.  The  elm  trees 
in  New  Haven  and  elsewhere  were  observed  to  be  considerably  pruned  by  gray 
squirrels.  It  appears  that  these  animals  cut  off  the  twigs  so  as  to  obtain  the  seeds 
upon  the  ground.  It  is  stated  that  the  report  concerning  the  jiresence  of  the  brown- 
tail  moth  in  Connecticut  is  unfovmded. 

Report  of  the  State  entomologist  on  the  noxious  and  beneficial  insects  of 
the  State  of  Illinois,  S.  A.  Fokises  ( Tarnlu-fird  Rpt.  Skde  Ent.  llliuuis,  1900,  ]>}>. 
184^-  XVIII,  pis.  IS,  figs.  97). — This  report  contains  a  reprint  of  Bulletins  56  and  (iO 
of  the  Illinois  Station  (E.  S.  R.,  11,  pp.  654,  655;  12,  p.  866). 

Report  of  the  State  entomologist  on  the  noxious  and  beneficial  insects  of 
the  State  of  Illinois,  S.  A.  Forbes  ( Tirentii-second  Rpt.  State  Ent.  lllinol.f,  lOO-J,  )>p. 
149  \  XX,  pl.^.  9,  Jhjs.  32). — A  portion  of  this  report  consists  of  reprints  of  Illinois 
Station  Bulletins*?!,  72,  79,  .-nd  80  (E.  S.  R.,  14,  pp.  270,  271,  673,  675).  The  parts 
of  the  report  which  have  not  been  previously  noted  may  be  referred  to  in  this 
connection : 

Experiments  and  observations  on  the  n.se  of  crude  petrolemn  and  jmre  kerosene  for  the 
San  Jose  scale  (pp.  91-95)  .—In  these  experiments  c-rude  petroleum  and  kerosene  were 
sprayed  on  March  12  and  15  upon  52  trees,  including  apple,  cherry,  pear,  and  peach; 
31  trees  were  treated  with  kerosene  and  21  with  crude  oil.  On  June  15  no  living 
scales  could  be  found  on  any  of  the  trees  except  3  badly  infested  apple  trees.  No 
injury  was  noted  except  upon  the  peach  trees,  and  of  the  24  whicii  were  treated  only 
4  escaped  injury.  In  an  examination  of  40,398  trees  si)rayed  with  crude  oil  in  the 
Catawba  Island  district  of  Ohio  it  was  found  that  only  6,448  were  entirely  without 
injury.  As  stated  in  the  following  proportion,  16  per  cent  wi're  uninjured,  54  per 
cent  slightly  injured,  15  per  cent  seriously  so,  7  per  cent  nearly  killed,  and  8  pvr  cent 
killed  outright. 

Experiments  with  summer  washes  for  the  San  Jose  scale  (pp.  96,  97).— A  kerosene 
emulsion  with  whale-oil  soap,  containing  10  per  cent  kerosene;  and  a  mixture  of 
soda,  potash,  sulphur,  and  whale-oil  soap  were  used.  The  latter  insecticide  was 
applied  to  58  trees  infested  with  San  Jose  scale.     Detailed  notes  are  given  on  these 
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experiments.  It  was  fouml  that  the  2  summer  washes  whicli  were  used  destroyed 
only  young  scales  and  served  merely  as  a  slight  temporary  check  upon  the  spread  of 
the  insect. 

On  the  jrrincipal  nursery  pests  likely  to  be  distributed  in  trade  (pp.  98-138). — These 
notes  on  a  large  number  of  insects  and  fungus  diseases  observed  upon  various  eco- 
nomic plants  are  of  especial  interest  on  account  of  the  possibility  of  their  being 
spread  by  nursery  trade. 

The  cankerworm  on  shade  and  forest  trees  (pp.  139-144) . — At  Jacksonville,  111.,  great 
injury  was  done  to  elm  trees  by  the  cankerworm.  Bands  of  gas-tar  and  other  material 
was  applied  to  the  trees  and  199  trees  were  sprayed  with  arsenite  of  lime,  at  a  cost  of 
about  84  cts.  per  tree.  In  the  spring  further  banding  operations  were  carried  on. 
The  insecticide  operations  seemed  to  give  promise  of  good  results. 

The  Colaspis  root  worm  (pp.  145-149). — Colaspis  brvnnea  was  observed  injuring  the 
roots  of  corn.  The  damage  consisted  chiefly  in  eating  away  the  tap  root.  Other 
insects  were  associated  with  the  Colaspis  in  this  work.  Descriptive  and  economic 
notes  are  given  on  this  species.  Until  further  details  are  learned  concerning  its  life 
history  it  is  impossible  to  recommend  successful  remedies. 

Second  biennial  report  of  the  Montana  State  Board  of  Horticulture, 
1901-2,  C.  H.  Edwards  {Montana  State  Bd.  Horf.  Rpt.  1901-2,  pp.  125,  pis.  30).— A 
copy  is  given  of  the  law  creating  the  INlontana  State  Board  of  Horticulture  and  pre- 
scribing its  powers  and  inspection  duties.  The  rules  and  regulations  adopted  by  the 
board  are  also  presented  together  with  an  account  of  the  meetings  of  the  Board  and 
business  transacted.  The  State  has  been  divided  into  inspection  districts  with  an 
inspector  in  charge  of  each  district,  and  the  reports  of  the  different  in.spectors  con- 
tain notes  on  the  special  conditions  of  the  orchards  and  nurseries  in  different  jtarts 
of  the  State  with  reference  to  the  prevalence  of  insect  and  fungus  diseases. 

The  codling  moth  is  considered  the  most  important  pest  with  which  the  board  has 
to  deal,  this  insect  having  recently  secured  a  foothold  in  Helena,  Missoula,  and  else- 
where. The  San  Jose  scale  has  not  been  found  in  INIontana.  Notes  are  given  on 
clover  mite,  red  spider,  root  nematodes,  plum  cnrt'ulio,  crown  gall,  oyster-shell  bark- 
louse,  apple-bud  moth,  apple-tree  anthrat'uose,  flat-headed  apple-tree  borer,  woolly 
aphis,  etc.,  and  remedies  are  suggested  for  controlling  these  i)ests. 

Nursery  inspection  in  West  Virg-inia,  J.  H.  Stewart  (  West  Virginia  Sta.  Rpt. 
on  Nursery  luspectiou,  1901  and  1902,  pp.  64,  ph.  5,  fig.  1). — During  the  work  of 
inspecting  nurseries  and  orchards  of  West  Virginia  it  was  found  that  all  nurseries, 
with  one  exception,  were  apparently  free  from  dangerous  insects  and  fungus  diseases. 
In  the  prosecution  of  this  work  98  orchards,  growing  270,000  trees,  were  inspected, 
and  the  San  Jose  scale  was  found  on  about  141,000  of  these  trees  in  55  orchards. 
These  orchards  included  fruit  trees  of  various  kinds.  Detailed  notes  are  given  on 
the  conditions  found  in  the  various  orchards.  San  Jose  scale  was  thus  found  to  be 
generally  scattered  throughout  the  State.  Notes  are  given  on  the  habits  and  life 
history  of  this  insect  and  on  the  treatments  which  have  been  found  most  effective 
in  combating  it.  These  remedies  include  the  encouragement  of  natural  enemies,  the 
destruction  of  infested  plants,  spraying  with  oils,  whale-oil  soap,  and  the  California 
wash.  Notes  are  also  given  on  various  other  diseases  and  dangerous  insects  which 
are  mentioned  in  the  State  law  concerning  insect  and  fungus  i>ests.  As  a  result  of 
the  experimental  insecticide  work  conducted  in  this  State  it  was  found  that  crude 
petroleum  or  any  of  its  local  products  will  kill  San  Jose  scale,  but  is  also  likely  to 
injure  fruit  trees  if  used  undiluted.  When  mixed  with  3  or  4  parts  of  water  this 
substance  was  as  effective  in  destroying  the  scale  as  when  used  in  somewhat  greater 
strength.  Kerosene  was  found  to  be  equally  as  effective  as  crude  i)etroleum.  The 
author  believes  fiom  his  experiments  that  paraftine  is  the  constituent  of  oil  which  is 
most  likely  to  injure  trees. 
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Proceedings  of  the  Entomolog-ical  Society  of  Washington  (Pror.  Knt.  Soc. 
\Vu>>)uu(jU>n,  5  {1903),  No.  S,  pp.  1G7-JM,  figs.  7). — Among  the  articles  contained  in 
this  number  of  the  proceedingH  the  following  may  be  mentioned:  Kecent  Work  in 
North  American  Lepidoptera;  A  New  Genus  and  Species  of  Geometrida';  North 
American  White-lMarked  Species  of  Eucosma;  Lepidoptera  Collet-ted  at  Williams, 
Ariz.,  by  H.  Cr.  Dyar.  W.  A.  Ashmead  read  a  paper  on  New  Genera  in  the 
Cynipoidea;  N.  Banks,  on  T>rac-liynenmri  of  the  B.  frrox  Group;  A.  Busck,  on 
Brackenridge  Clemens'  Types  of  Tineina,  and  on  Dimorpliism  in  the  C(MlIing  Moth. 
A.  N.  Caudell  presented  a  paper  on  Nomenclature  of  Blattid;e.  The  form  of  codling 
motli  is  described  as  a  new  variety  under  the  name  Ci/dia poinoncUa  .'il)ii])!<(»iii. 

Report  on  injurious  insects  and  plant  diseases  in  1902,  W.  M.  Sciioykn 
{lieirtiiing  odi  Skadeinsekter  og  Plantet^ggdommc  i  1'jO:.\  (^'hri.'tlidiiiii,  /.')():J,  pji.  .j/;,  figt^. 
J/). — As  in  otherannual  reports  by  the  author,  attention  is  called  to  the  more  impor- 
tiint  insect  outbreaks  during  the  season.  A  large  numl)er  of  injurious  insects  are  men- 
tioned, being  classified  according  to  the  plants  to  which  they  were  injurious.  On 
cereals  the  chief  injuries  observed  were  due  to  crane  flies,  grain  aphis,  and  frit  Hy. 
Grasses  were  attacked  by  Cliarxas  graminis  and  Cleigaslraj!aripr.'>.  Clover  was  injured 
to  considerable  extent  by  Sitonen  lineatus.  Notes  are  also  given  oji  the  pea  weevil, 
cabbage-root  maggot,  Hcdtiea  nemorum,  cabbage  worms,  tarnished  plant  bug,  pear- 
tree  psylla,  pear-leaf  blister-mite,  apple  scab,  black  rot  of  apjiles,  currant  sawtly, 
Bomhy.v  pirn,  RMzotrogus  solslitialu,  Lophyrus  rufus,  etc. 

Injurious  insects,  E.  Fleutiaux  {Jour.  Agr.  Prat.  Fag.'i  Chaud.'i,  2  {190.1),  No.  10, 
pj>.  495-502). — Brief  notes  are  given  on  insects  injurious  to  sugar  cane  in  Java,  and 
on  a  weevil  which  attacks  the  banana  in  Madagascar.  This  weevil  was  determined 
as  Sphenophorug  sordidus.  A  list  is  also  given  of  injurious  insects  captured  in 
Guadaloupe. 

Recent  experience  with  destructive  insects,  Maky  E.  Muktfeldt  {Mhs^ouri 
Slate  Ilort.  Soc.  Rpt.  1902,  jrp.  253-258). — Economic  and  biological  notes  on  canker- 
worm,  tarnished  plant  bug,  leaf  hoppers,  raspberry-cane  borer,  etc. 

A  new  enemy  of  cereals,  F.  Malmejac  {Meun.  Francaise,  18  {1902),  Nos.  197, 
pp.  6-8,  figs.  19;  198,  p.  33;  199,  p.  56;  200,  p.  79;  201,  p.  105,  106;  202,  pp.  125, 
126). — The  author  describes  a  new  species,  under  the  name  of  Fentatoma  triticum, 
a  bug  which  is  said  to  have  caused  considerable  damage  to  wheat.  The  insect  is 
described  in  consideraljle  detail  and  elaborate  notes  are  given  on  the  character  of  the 
damage  caused  by  its  attacks.  It  was  found  to  attack  chiefly  the  heads  of  wheat 
and  more  rarely  the  leaves  and  other  parts.  Low  temperatures  are  said  to  be  unfa- 
vorable to  the  species,  and  it  can  be  destroyed  by  applications  of  kerosene  enndsion. 
The  insect  attacks  wheat  during  the  formation  of  the  grain  and  even  after  the  kernel 
is  dry.  The  effect  of  this  attack  is  to  increase  the  moisture  and  sugar  content  and  to 
diminish  the  proteid  content. 

Hessian  fly  experiments,  H.  Garman  {Kentucky  Sta.  Bid.  103,  pp.  229-244).— 
The  purpose  of  these  experiments  was  to  determine  the  time  at  which  wheat  may  be 
planted  so  as  to  escape  the  Hessian  fiy  and  avoid  injury  from  freezing.  Wheat 
planted  in  the  fall  of  1901  in  Kentucky  produced  rather  a  poor  crop.  This  was 
attributed  by  some  to  late  planting,  by  others  to  the  Hessian  fly,  but  the  author 
believes  it  was  due  to  bad  weather  at  the  time  of  planting.  It  appears  that  eggs  laid 
late  in  the  season  do  not  hatch.  On  some  infested  plats  Avheat  was  i)lanted  again  in 
the  fall  of  1902,  beginning  September  15.  The  earliest  plantings  were  injured  to  the 
extent  of  37  per  cent,  while  plats  planted  from  October  13  to  27  were  not  infested." 
According  to  the  author's  observations,  wheat  that  escapes  injury  in  the  fall  will  be 
injured  in  the  spring  in  proportion  to  its  nearness  to  fall  infested  wheat. 

Experiments  were  made  in  the  use  of  air-slaked  lime,  lime  and  Paris  green  in 
water,  Bordeaux  mixture,  and   kerosene  emulsion.     The  following  percentages  of 
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infestation  were  observed  on  plats  thus  treated:  After  lime,  25  per  cent;  after  lime 
and  Paris  green,  31  per  cent;  after  Bordeaux  mixture,  19  per  cent;  after  kerosene 
emulsion,  9  per  cent;  untreated  trees  being  infested  to  the  extent  of  38  per  cent.  The 
author  believes  that  kerosene  emulsion  might  be  used  on  a  large  scale  with  good  results. 
It  was  also  found  that  plowing  to  a  depth  of  6  in.  greatly  reduced  the  numl)er  of 
flies  which  emerged.  The  number  of  broods  of  Hessian  fly  in  Kentucky  is  believed 
to  be  3  per  year.  Barley  was  attacked  about  as  l)adly  as  wheat,  while  rye  was  but 
little  infested.  Brief  notes  are  also  given  on  laoKoma  grande.  The  author  recom- 
mends that  in  order  to  prevent  severe  injury  in  the  fall  from  the  Hessian  fly  wheat 
should  not  be  planted  l^efore  C)ctoljer  6. 

Woolly  aphis  or  American  blight,  AV.  ^\^  FKocuiAXT  {Ayr.  Guz.  Neio  South 
W(xles,  14  {1903),  No.  1,  pj).  18-25,  figs.  5). — The  author  presents  a  brief  account  of 
the  history  and  distribution  of  this  insect.  A  few  experiments  were  made  in  com- 
bating the  pest.  It  was  found  that  by  scraping  away  the  earth  for  a  distance  of  2  ft. 
around  the  trunk  and  exposing  the  main  roots,  3  lbs.  of  tobacco  leaf  laid  upon  the 
roots  and  again  covered  with  dirt  was  sufficient  to  destroy  the  insect.  It  is  con- 
sidered advisable  to  cut  off  the  larger  galls  before  applying  the  tobacco.  Treatment 
with  bisulphid  of  carbon  was  found  to  be  exceedingly  effective,  but  rather  too  expensive 
for  the  ordinary  orchardist.  A  brief  l)iljliography  of  articles  relating  to  the  woolly 
aphis  is  also  given. 

Investigating'  the  codling  worm,  M.  O.  Cole  {Missouri  State  Hort.  Soc.  Rpt.  1902, 
pp.  318-320). — By  the  use  of  bands  the  author  determined  that  a  large  percentage  of 
the  larva;  of  the  codling  moth  crawl  down  the  trunks  of  the  infested  trees  and  may 
be  caught  under  bands.  On  1  tree  400  larvee  were  captured  in  tliis  way,  and  it  is 
estimated  that  this  was  only  a  portion  of  the  worms  which  infested  apples  on  that 
tree. 

The  periodical  cicada  and  its  occurrence  in  Maryland  in  1902,  A.  L.  Quaint- 
ANCE  {Margland  Sta.  Bui.  87,p>p.  65-116,  p>ls.  3,  figs.  17). — The  author  discusses  the 
life  history,  egg  laying,  and  feeding  habits  of  this  insect.  Considerable  injury  may 
be  done  by  the  punctures  produced  by  the  cicada  while  feeding.  Both  sexes  were 
found  to  have  functional  stomachs  in  which  the  sap  of  trees  was  found  by  dissecting 
specimens.  Notes  are  given  on  the  2  races  of  cicada  and  on  the  dwarf  variety,  and 
the  insect  is  described  in  its  various  stages.  A  brief  account  is  presented  of  the 
natural  enemies  of  the  cicada,  the  other  broods  which  occur  in  the  State,  and  detailed 
notes  are  given  on  the  distribution  of  the  swarm  which  occurred  in  1902.  In  com- 
bating this  insect  the  author  recommends  that  special  attention  be  given  to  trees  dur- 
ing the  coming  winter  and  spring,  in  order  to  prevent  further  injury  to  the  trees  by 
the  woolly  aphis,  which  locates  upon  the  scars  caused  by  the  cicada.  The  adults  may 
be  destroyed  by  kerosene  emulsion  or  pyrethrum  powder,  but  where  they  occur  in 
large  numbers  no  remedy  is  perfectly  effective. 

Insect  enemies  of  the  redwood,  A.  D.  Hopkins  {U.  S.  Dept.  Agr.,  Jhirmit  of 
Forestry  Bui.  38,  j)p.  32-40,  Jigs.  4)- — Descriptive  and  economic  notes  are  presented 
on  Vesjmminia  sequolx,  PJdceosinus  sequoiic,  P.  cuj)ressi,  P.  cristaius,  and  white  ants. 
The  literature  upon  the  su])ject  of  in.sect  enemies  of  the  redwood  is  rather  meager 
and  the  species  mentioned  include  the  most  important  ones  which  attack  these  trees. 
Few  attempts  have  been  made  to  control  these  insects  and  the  recommendations 
regarding  remedies  are  therefore  confined  largely  to  an  outline  of  ])reventive  measui'es. 
It  appears  from  observations  made  by  a  immber  of  persons  that  the  California 
redwood  is  immune  to  the  attacks  of  white  ants. 

Insect  enemies  of  the  evergreens,  E.  A.  Popenoe  {Indnstriidist,  29  {1003),  No. 
17,  p>p.  263-273). — Notes  are  given  on  the  habits  and  life  history  of  Tomicus  caco- 
graphus,  Chalcophorn  vlrginiensis,  Monohaiiiinus  cunfusor,  pine-scale  louse,  red  spider  on 
cedar  trees,  Monoctinus  unicolor,  Phlceosinus  dentatus,  etc. 
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Lime,  sulphur,  and  salt  wash,  C.  T..  Marl.vit  {U.  S.  Dept.  Agr.,  Dividon  of 
Entomoloijij  Cirr.  52,  2.  ser.,  pp.  S).—On  account  of  the  recent  experiments  which 
have  shown  the  effectiveness  of  this  insecticide  in  Eastern  States,  the  author  pre- 
pared a  brief  account  of  the  history  of  this  inseciticide,  its  effect  upon  scale  insects, 
and  the  method  of  prei)arin<j^  and  applyinj;  it. 

The  result  of  applying  crude  petroleum  to  peach  trees  in  Ohio  to  suppress 
the  San  Jose  scale,  F.  ^l.  Wkhster  {I'roc  Sac.  Prom.  Aijr.  Sri.  /fwj,  j,j,.  ii'j-140, 
j>h.  4)-—^-  controversial  article  concerning  tlie  value  of  this  insecticide,  with  spet;ial 
reference  to  the  possible  danger  from  its  application.  Instances  are  noted  from 
experiments  in  Ohio  in  which  great  damage  was  done  to  peach  and  other  trees. 

Crude  petroleum  as  an  insecticide,  E.  P.  Felt  {Proc.  Soc.  Prom.  Ayr.  Sci.  1902, 
pp.  S6-.'/.5).—The  results  obtained  from  the  experiments  of  various  entomologists 
with  this  insecticide  are  briefly  discussed  and  a  number  of  conclusions  are  drawn 
from  the  results  thus  far  obtained.  The  effect  of  crude  petroleum  and  the  compara- 
tive safety  in  using  it  have  been  estimated  (luite  freciuently  ])y  diffcn-nt  investigators. 
A  brief  bibliography  of  the  subject  is  added  to  the  article. 

Insecticides  for  use  in  Hawaii,  D.  L.  Van  Dine  {Ilaira'd  Sla.  Bui.  3,  pp.  25, 
ti(jf!.  7). — A  short  general  account  of  the  application  of  insecticides,  spraying  ai)pa- 
ratus,  and  a  discussion  of  the  formulas  and  means  of  preparing  tlie  common  insecti- 
cides of  various  sorts,  such  as  Paris  green,  arsenate  of  lead,  soda  arsenite  of  lime, 
pyrethrum,  hellebore,  arsenic-and-bran  mash,  kerosene  euiulsion,  \\  lialc-oil  soap, 
resin  wash,  carbon  l)isulphid,  and  liydrocyanic-acid  gas. 

Liquid  and  dust  spraying,  J.  C.  Evans  et  al.  { Missouri  Stale  J f(n-t.  Sor.  Jipt.  1U02, 
pp.  215-228). — A  num])er  of  points  connected  with  the  comparative  value  (jf  li(juid 
and  dust  sprays  were  discussed  l)y  different  speakers.  The  insect  which  was  chiefly 
considered  in  this  discussion  was  codling  moth. 

Spray  calendar,  F.  H.  Blodgeit  and  T.  P).  Sv.mons  {P^pL  .Udri/ldud  Slad'  llorl. 
Soc,  5  {1902),  pp.  156-163). — Directions  are  given  with  regard  to  the  more  important 
insecticide  and  fungicide  operations  required  during  the  different  months  of  the  year. 
The  chief  insect  and  fungus  pests  are  briefly  mentioned,  witli  fonnulas  for  insecti- 
cides and  fungicides. 

A  practical  means  of  destroying  cockroaches,  C.  Chalot  {Jour.  Agr.  Prat. 
I'aijs  Chauils,  2  {1903),  No.  10,  pp.  503,  504). — lu  combating  Peripkmeta  americana 
the  author  had  best  success  from  trapping  the  insects  in  glass  vessels  containing  a 
small  quantity  of  olive  oil  and  being  inclined  at  an  oblique  angle  so  as  to  make  it 
possible  for  the  cockroaches  to  enter  the  neck  of  the  vessels. 

The  culture  of  the  mulberry  silkworm,  Henrietta  A.  Keli.v  {U.  S.  Dcpt.  Agr., 
iJu'lsion  of  Enlomolo(jii  />'"/.  3!),  n.  ser.,  pp.  32,  figs.  15). — This  bulletin  constitutes  a 
brief  handbook  of  information  regarding  the  various  processes  and  manipulations  of 
sericulture.  The  information  was  obtained  by  travels  and  observations  in  Italy  and 
France,  and  by  practical  experience  under  sericulturists  in  these  countries.  The 
subjects  discussed  include  the  life  history  of  the  silkworm,  the  food  plants,  instru- 
ments necessary  for  use  in  silkworm  culture,  hatching  of  the  eggs,  rearing  of  silk- 
worms, preparations  for  spinning,  preparing  the  cocoons  for  market,  and  the  diseases 
of  silkworms. 

Silkworm  culture,  Henrietta  A.  Kelev  (  V.  S.  Ikpt.  Agr.,  Phniwrs'  Bui.  165,  pji. 
32, figs.  16).— \  rei)rint  of  Bulletin  ;^9,  Division  of  I<]ntomology,  with  the  addition  of 
a  few  paragraphs  relative  to  the  culture  of  the  mulberry  (ncjted  above). 

Pebrine  and  related  microsporidia,  A.  Lutz  and  A.  Bplendoke  {('ciilbl.  Bold. 
a.  Par.,  1.  AbL,  33  {1903),  No.  2,  Orig.,  x>P-  150-167,  fig.  i).— Notes  are  given  on 
the  various  species  of  Nosema  which  occur  in  silkworms  and  other  insects.  A  list  is 
presented  of  the  various  insects  and  fish  in  which  these  organisms  are  found  and  a 
brief  synoptical  table  is  given  for  identification  of  the  species  of  Nosema. 
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Third  report  on  food  products  for  1902,  B.  W  Kilgore  (Bui.  North  ('(irollna 
State  Bd.  Agr.,  24-  {190o),  No.  1,  pp.  76').— In  carrying  out  the  provLsions  of  the  State 
pure-food  law  a  number  of  analyses  were  made  which  are  reported  and  discussed. 
In  addition  to  a  general  summary  the  ])ulletin  con  ains  the  following  special  arti- 
cles: Canned  Fruits  and  Vegetables;  Bottled  Non-Alcoholic  Carbonated  Beverages — 
Summer  Drinks;  Phospliates,  Malts,  Ciders,  and  Bitters;  Tomato  Catsup  and  Sauces; 
and  Prepared  Mustards  and  Salad  Dressings,  by  W.  M.  Allen.  Cheese;  Butter, 
Renovated  Butter  and  Butterine;  and  Lard  and  Compounded  Lard,  ))y  J.  M.  Pickel. 
Baking  Powders,  by  B.  W.  Kilgore  and  W.  JNI.  Allen.  Flour;  Corn  INIeai;  and  Com- 
mercial Stock  Feeds,  by  F.  C.  Lamb.  Condimental  Stock  Foods  and  Condition  Pow- 
ders, by  T.  Butler  and  F.  C'.  Land). 

In  the  last  article  the  authors  report  analyses  <jf  a  nuudjcr  of  condimental  feeds 
recommended  for  horses,  cattle,  and  poultry,  as  well  as  one  recommended  as  a  cure 
for  hog  cholera.  These  feeds  were  found  to  consist  of  such  common  articles  as 
wheat  bran  or  similar  jiroducts,  linseed  meal,  charcoal,  salt,  saltpeter,  sulphur, 
dried  ))lood,  fenugreek,  red  pepper,  etc.     According  to  the  authors — 

"  It  may  be  freely  stated  that  the  so-called  condimental  stock  foods  and  condition 
powders  on  the  market,  when  tested  ))y  accurate  and  practical  feeding  trials,  when 
judged  as  medicines,  when  compared  in  price  with  other  materials  of  the  same  feed- 
ing value,  or  when  measured  by  the  claims  made  for  them  )>y  the  manufacturers, 
fail  to  show  merit  sufficient  to  justify  their  use. 

"If  the  live  stock  is  well  and  properly  cared  for  and  fed,  it  needs  no  medicine.  If 
care  and  feed  are  needed,  the  best  may  be  had  in  any  market  for  less  than  one-tenth 
that  charged  for  it  when  put  up  in  1  or  2  11).  packages  and  advertised  as  '  stock  food' 
or  'condition  powder.' 

"Tlie  (juestion  often  arises,  "Why  is  it  if  these  stock  foods  are  all  frauds  that  so  many 
honest  and  intelligent  men  think  they  have  obtained  good  results  from  their  use? 
The  answer  is  not  difficult.  There  is  in  everj^  organism  an  inherent  tendency  to  re- 
turn to  normal  conditions,  or,  in  other  words,  to  get  well  if  sick.  When  a  man  gets 
to  the  point  of  buying  condition  powders  for  an  animal  he  is  ready  to  give  him  the 
better  care  and  food  which  alone  would  and  does  bring  about  the  desired  improve- 
ment in  condition.  The  'stock  food'  gets  the  credit,  although  it  does  contain 
nothing  l)nt  wheat  l>ran,  charcoal,  and  pepper  and  salt.  If  it  is  a  tonic  that  the 
horse,  cow,  or  pig  is  in  need  of,  why  not  purchase  gentian,  iron,  and  nux  vomica 
direct  from  the  druggist.  They  will  not  only  cost  less,  but  if  medicine  is  really 
needed,  ai'e  much  more  likely  to  produce  the  desired  effect." 

On  th.e  digestibility  and  availability  of  food  materials,  W.  0.  Atwater 
{Connecticut  Starrs  Sta.  Rpt.  1901,  pp.  179-^4o). — The  results  of  50  digestion  experi- 
ments, generally  of  3  or  4  days'  duration,  with  3  healthy  j'oung  men  whose  digestive 
powers  were  believed  to  be  unimpaired  are  reported.  As  a  whole  the  experiments 
formed  a  part  of  the  investigations  on  the  metabolism  of  matter  and  energy  carried 
on  with  the  respiration  calorimeter,  18  ])eing  conducted  while  the  subjects  were 
outside  the  apparatus  and  32  with  the  subjects  inside  the  respiration  chamber.  The 
diet  was  simple,  being  made  up  of  a  number  of  common-food  materials  of  animal  and 
vegetable  origin.  In  18  tests  the  nutrients  were  provi<led  in  about  the  same  propor- 
tion as  in  the  ordinary  diet;  in  17  tests  tlie  diet  furnished  large  quantities  of  fat,  and 
in  14,  large  quantities  of  carbohydrates,  thougli  the  energy  in  these  cases  was  not 
greater  than  was  needed  to  supply  the  demands  of  the  body  under  the  experimental 
conditions. 

So  far  as  was  observed  individual  peculiarity  did  not  affect  the  digestion  of  tlie 
several  nutrients.     "With  each  subject  the  range  of  variation  in  the  results  of  similar 


FOODS NUTKITION.  991 

exiieriments  is  much  wider  tluui  tlu>  differences  ])et\ve(>u  tlie  average.s  of  similar 
experiments  with  different  suhjccts." 

The  sojourn  in  the  calorimeter  (i.  e.,  conliiu-menf,  under  somewhat  abnormal  con- 
ditions) had  httle  influenre  on  the  (Ugestibility  of  the  food.  It  is  said  in  effed  that 
increasing  the  quantity  of  either  carbohydrates  or  fat  above  those  common  in  the 
ordinary  diet  had  no  inlhience  upon  the  digestibiHty  of  the  other  mitrients  of  the 
diet,  while  the  digestibility  of  the  fat  or  the  carbohydrates  in  the  experinu'nts  in  which 
cither  was  used  in  large  quantities  was  as  large,  or  larger  than,  in  the  exi)eriments 
in  which  the  quantities  were  more  nearly  like  those  in  the  ordinary  diet.  In  these 
experiments  more  or  less  severe  muscular  work  liad  no  apparent  effe(;t  ui)ou  the 
digestibility  of  the  different  nutrients  of  the  diet. 

"It  made  practically  no  difference  whether  the  men  were  as  (luiet  as  possible,  or 
were  engaged  in  very  light,  or  moderate,  or  severe  nmscnilar  work,  the  proportions 
of  unavailable  material  rejected  by  the  intestine  wtire  no  larger  in  one  case  than  in 
the  other.  That  is  to  say,  so  far  as  the  using  up  of  the  nutrients  of  the  food  was 
concerned,  the  amount  of  niuscular  exercise  made  no  ai)i)reciable  difference." 

Judging  by  the  results  of  these  experiments  it  appears  that  on  an  average  the 
coefheients  of  digestibility  of  the  nutrients  in  a  mixed  diet  are:  Protein  92  })er  cent, 
fat  95  per  cent,  and  carbohydrates  97  per  cent.  These  factors  it  is  noted  depend 
considerably  upon  the  proportions  of  animal  and  vegetable  foods  in  the  diet,  as  the 
digestibility  of  the  nutrients  is  different  in  different  materials,  the  protein  of  animal 
foods,  like  meat  and  milk,  being  more  completely  digested  and  utilized  than  that  of 
most  vegetable  foods,  like  beans  or  potatoes.  The  digestibility  of  the  protein  of 
mixed  diet  will  therefore  vary  according  as  it  contains  a  larger  or  small(>r  proj)ortion 
of  animal  food.  Roughly  speaking,  however,  about  95  to  96  per  cent  of  the  total 
orgaui(t  matter  and  91  to  92  per  cent  of  the  total  energy  of  mixed  diet  will  bedigestil)le. 

Percentage  composition  and  pecuniary  value  of  human  foods,  J.  Konig 
{Prozentige  Zusammensetzung  und  Ndhrgcldwert  dar  menschlichen  NahrnngsmiUel.  Ber- 
lin: J.  Springer,  1902;  rev.  hi,  /Asfchr.  Untersuch.  NdJir.  ii.  Grniissnitl.,  6  {190S),  No.  6, 
p.  286). — The  eighth  edition  of  this  useful  publication. 

Composition  and  food  value  of  the  principal  vegetables,  Ball.vnu  {Tier. 
Interudf.  FaJsif.,  U  {1901),  No.  3,  pp.  76-7S). — The  food  value  of  vegetables  is  dis- 
cussed and  a  table  given  showing  the  composition  of  a  large  nund)ei'. 

A  study  of  the  food  value  of  some  of  the  edible  fungi  of  Ames,  J.  B.  Weems 
and  AiJCE  AV.  IIess  {Proc.  Soc.  Prom.  Agr.  Sri  1902,  pp.  1G5~172). — Analyses  are 
reported  of  a  number  of  samples  of  nmshrooms,  including  Coprinns  atranienturins,  C. 
■tnicaceus,  Hirneohi  auricula.,  Ilydimm  coralloidea,  Morcliella  csculenta,  Lijcoperdon 
glganteum,  L.  Gemmatum,  Pleurotus  sapidus,  P.  tdinar'mx,  and  cultivated  mushrooms, 
Agariciis  campestris,  including  local-grown  specimens  and  French  canned  goods. 
The  food  value  of  mushrooms  is  discussed  and  the  fact  pointed  out  that  although  they 
are  not  superior  and  possibly  not  equal  to  ordinary  vegetables  in  this  respect,  they 
deserve  high  rank  as  condiments  and  relishes  and  arc  of  value  in  adding  to  tlH>  attract- 
iveness of  the  diet. 

Bread  making  from  the  standpoint  of  public  health,  A.  Laukent  {('onrpt. 
Rend.  10.  Cong.  Jnlrrnat.  Ifi/g.  ct  Dnnogr.,  Pnrl.%  1900,  pp.  181,  i<?«?).— Suggestions 
regarding  the  manufacture  of  wholesome  bread. 

The  determination  of  the  baking  quality  of  flour  by  means  of  the 
gliadimeter,  K.  Fleurent  {Ann.  Chini.  An(di/f.,  8  {190S),  pp.  6-9;  (tliK.  hi  Chew. 
Ccnthl,  1903,  I,  No.  9,  p.  542)  .—It  is  stated  that  the  baking  quality  of  Hour  may  be 
rapidly  determined  by  the  gliadimeter,  an  instrument  devised  by  the  author. 

Concerning  the  identification  of  currant  jam,  J.  ScniNULEK  {7Axchr.  Ijuidw. 
VerKuchsii'.  Ori^terr.,  6  {1903),  No.  1,  pp.  22-26,  figs.  2)  .—Data  are  givon  regarding  the 
chemical  and  microscopical  examination  of  currant  jam. 


992  EXPERIMENT    STATION    RECORD. 

Antiseptics  and  their  use  in  the  preservation  of  food,  S.  C.  Prescott  ( Tech. 
Quart.,  1.5  {IfJOJ),  Xo.  4,  ]>p.  3S.5-342). — Much  matter  regarding  methods  of  preserv- 
ing foods,  condiments,  and  beverages  is  summarized  and  the  use  of  preservatives 
from  the  standpoint  of  hygiene  is  discussed. 

Are  antiseptics  occurring'  in  preserved  foods  harmful  and  should  their  use 
be  prevented?  F.  Bordas  {Compt.  Rend.  10.  (Jong.  Iidernat.  Hyg.  et  Demogr.,  Paris, 
1900,  pp.  109-130). — In  a  paper  presented  before  the  International  Congress  of 
Hygiene,  Paris,  1900,  the  author  considers  the  preservatives  commonh^  used.  Tlie 
paper  is  followed  by  a  discussion. 

The  preservation  of  meat,  L.  Vaillard  {Compt.  Rend.  10.  Cong.  Internat.  Hyg. 
et  Demogr.,  Paris,  1900,  pp.  99-lOS) . — A  report  with  discussion  presented  before  the 
International  Congress  of  Hygiene,  Paris,  1900. 

The  cleavag-e  of  gelatin,  P.  A.  Levene  {Ztschr.  Physiol.  Chem.,  ,i7  {1903),  No.  2, 
pp.  S 1-85). — Experiments  are  reported  on  the  cleavage  of  gelatin  liy  a  number  of 
digestive  ferments.     The  resulting  products  were  studied. 

The  influence  of  alcohol  on  the  metabolism  of  protein,  R.  Rosemann  {Arch. 
Physiol.  [PfliJger],  94  {1903),  No.  11-1,2,  pp.  557-593).— X  critical  discussion  of  recently 
published  experiments. 

Hydrolysis  of  fats  and  oils  by  means  of  dilute  acids,  and  some  notes  on 
fat-splitting  enzyms,  J.  Lewkowitscii  {Jour.  Sor.  ('Item.  Tnd.,  33  {1903),  No. 3, pip. 
67-70). — Experiments  are  reported  in  which  attempts  were  made  to  hydrolyse  animal 
and  vegetable  fats  with  hydrochloric  acid,  as  well  as  tests  in  which  lard  was  treated 
with  this  acid,  and  zinc  dust,  and  other  substances  which  it  was  believed  would 
increase  the  ethciency  of  the  acid,  as  the  reaction  seemed  to  be  catalytic.  Data  are 
also  given  regarding  the  sajionification  of  fat  with  ferments.  A  considerable  amount 
of  fat  was  hydrolysed  by  the  acid,  the  portion  varying  with  the  different  materials 
and  under  the  experimental  conditions.  The  su))stances  added  to  the  acid  did  not 
increase  its  effectiveness.     The  paper  is  followeil  by  a  discussion. 

Experiment  on  the  excretion  of  carbon  dioxid  during  static  and  negative 
muscular  work,  J.  E.  Johansson  and  G.  Koraen  {Skand.  Arch.  Physiol.,  13  {1903), 
No.  3-5,  pp.  239-350,  figs.  3). — Using  the  apparatus  and  methods  noted  in  a  pre- 
vious report  (E.  S.  R.,  14,  p.  789),  a  number  of  experiments  are  reported  with  man  in 
which  the  respiratory  quotient  was  determined  when  static  and  negative  muscular 
work  were  performed.  The  former  term  the  authors  apply  to  work  with  the  ergom- 
eter  of  such  a  nature  that  the  external  work  was  equivalent  to  zero.  According  to 
the  authors  in  the  case  of  static  and  muscular  work,  the  carbon  dioxid  excreted  is 
proportional  within  limits  to  the  duration  of  muscular  contraction.  These  and  other 
deductions  are  discussed  in  detail. 

ANIMAL  PRODUCTION. 

The  feeding  value  and  digestibility  of  alfalfa,  II.  Snyder  and  J.  A.  Hummel 

{Minnesota  Sta.  Ilnl.  SO,  pjt.  173-17S,  180,  figs.  3). — On  the  basis  of  composition  the 
feeding  value  of  alfafa  hay  as  compared  with  red  clover  hay  is  discussed,  and  ex2:)eri- 
ments  with  2  steers  are  rejaorted  on  the  digestil)ility  of  green  alfalfa  and  alfalfa  hay 
fed  alone  and  with  other  materials,  including  a  commercial  stock  food.  The  experi- 
ments were  made  by  the  usual  methods,  specially  constructed  stalls  being  used  which 
facilitated  the  collection  of  solid  and  liquid  excreta,  the  feeding  being  supervised  by 
G.  Craig.  The  average  results  of  the  digestion  exi)eriments  follow,  in  every  case  the 
results  given  being  the  average  of  2  tests: 
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Average  coegicients  of  digesiiljiUty  of  alfalfa— Experiments  with  steers. 


Alfalfa  hay,  10  lbs.,  nearly... 
Alfalfa  hav,  Ki  lbs.;  corn  meal, 

hlbs..." 

Alfalfa  hav,  Kilbs.;  eorn  meal, 

r)lbs.,  aiid  -2  tablesiioonfiils 

Inlenialion.-il  Stdck  Vtnnl  .. 
Grei'U  alfalfa,   third   euttiiig, 

421bs 


Alfalfa  hay,  Ki  lbs.;  barley 
meal,  ."")  Ib.s.,  and  mangels, 
15  lbs 


Dry 
matter. 


Per  cent. 


GO.  70 
CO.  iV> 


Per  cent. 

75.  .38 


(-.7.  .V.) 
71.0.") 


Ether 
extract. 


Per  cent, 
h^.  88 


27.  (1 1 
as.  12 


Nitrogen- 
free 
extract. 


Per  cent. 
71. 8{) 


7S.  '14 


72.  12 
71.7:{ 


Crude 
fiber. 


Per  cent. 
57. 57 


■19.  .')7 
12.11 


A.sh. 


Per  cent. 
.■il.'lO 


■I'.).  815 
■10.  00 


Energy  of 
digestible 
material. 


Per  cent. 
r.4.41 


(;i.20 

(i2.  81 
GO.  51 


"Alfalfa  hay  is  e(|iial  in  digestibility  to  vv(\  clover.  It,  is  iiiorc  dige.'^tililc  when  fed 
Avith  corn  or  barley  meal  than  when  fed  alone.  .  .  .  When  fed  green,  alfalfa  shows 
a  slightly  lower  digestibility  than  when  fed  as  dry  hay.  This  is  probably  due  to 
the  more  laxative  effect  of  the  green  food,  which  gives  the  digestive  fluids  less 
time  to  act  on  the  food.  A  comparison  of  the  two  trials  of  the  digestibility  of  alfalfa 
hay  when  fed  with  corn  meal  with  the  addition  of  a  condimental  food  in  one  case, 
shows  a  remarkable  difference  in  favor  of  the  ration  without  the  condimental  food." 

In  the  experiment  with  green  alfalfa,  according  to  the  authors,  the  liquid  and 
solid  excreta  contain  94  i^er  cent  of  the  nitrogen  of  the  food,  nearly  75  per  cent  of 
this  quantity  l)eing  contained  in  the  urine.  The  fertilizing  value  of  alfalfa  is  briefly 
discussed. 

The  digestibility  of  hog  millet,  H.  Snyder  and  J.  A.  HuMMEr.  [Minnesota  Sta. 
Bnl.  80,  pp.  178-180). — The  digestibility  of  hog-millet  seed,  ground  and  fed  with 
water,  was  tested  with  a  pig  weighing  about  180  lbs.,  the  details  of  the  experiment 
being  attended  to  l^y  C.  P.  Taylor.  The  test  covered  17  meals,  both  the  liquid 
and  solid  excreta  l^eing  collected,  the  feces  being  marked  with  charcoal  accord- 
ing to  the  method  commonly  followed  in  experiments  with  man.  The  following 
coefficients  of  digestibility  were  obtained:  Dry  matter  72.75,  protein  68.36,  ether 
extract  58.86,  nitrogen-free  extract  91.56,  crude  fiber  33.H6,  and  ash  19.17  per  cent. 
The  available  energy  was  calculated  to  be  70.60  per  cent.  The  feed  contained  0.905 
lb.  nitrogen,  the  urine  0.48  lb.,  and  the  feces  0.29  lb.  Therefore,  there  was  a  gain  of 
0.14  lb.,  equivalent  to  0.88  11).  of  i)rotein.  During  the  test  the  })ig  gained  10  lbs.  in 
weight. 

According  to  the  authors,  the  experiment  indicates  that  hog-millet  seed  is  equal  in 
digestibility  to  barley,  wheat,  and  shorts,  but  is  not  as  digestible  as  corn  meal  or  oil 
meal. 

The  available  energy  of  timothy  hay,  II.  P.  Akmsbv  and  J.  A.  Fkies  [Proc. 
Sac.  Pro)n.  Agr.  ,Sci.  1002,  ]ip.  0H-109,  dgiii.  1). — Cooperating  with  the  Bureau  of  Ani- 
mal Industry  of  this  Department  respiration  calorimeter  exi)eriments  were  made  at 
the  Pennsylvania  Station  with  steers.  The  author  briefly  discusses  some  of  the 
results  obtained  when  timothy  hay  was  fed  with  especial  reference  to  what  he  terms 
the  metabolizable  energy— that  is,  the  energy  of  the  food  minus  the  energy  of  excreta. 
The  tentative  conclusions  follow: 

"The  nutritive  value  of  timothy  hay,  either  for  maintenance  or  production,  was 
not  measured  by  its  metabolizable  energy,  but  was  in  every  case  materially  less.  In 
other  words,  the  digestible  nutrients  of  the  hay  did  not  replace  body  tissue  in  iso- 
dynamic  proportions.  The  work  of  digestion  and  assimilation  in  the  case  of  timothy 
hay  appears  to  be  so  great  that  at,  or  even  below,  the  maintenance  recpiirement  the 
heat  production  of  the  animal  is  in  excess  of  the  amount  needed  for  the  maintenance 
of  body  temperature. 
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"The  availability  of  the  iiietabolizable  energy  of  timothy  hay,  within  the  range  of 
these  experiments,  appears  to  be  a  linear  function  of  its  amount.  The  experiments 
afford  no  clear  indication  that  the  availability  is  less  above  than  below  the  mainte- 
nance requirement." 

Combustible  gases  escaping  from  an  animal,  J.  A.  Fries  [Proc.  Soc.  Prom. 
Af/r.  Sci.  1902,  jip.  110-llS). — In  connection  with  respiration  calorimeter  experi- 
ments with  steers,  which  are  l)eing  carried  on  at  the  Pennsylvania  Experiment  Sta- 
tion, the  author  determined  the  amount  of  methan  in  a  current  of  air  drawn  through 
the  respiration  chamber  by  passing  an  aliquot  portion  of  this  current  through 
absorbers  containing  sulphuric  acid  and  soda  lime  to  remove  water  and  carbon 
dioxid,  and  then  through  a  copper  tube  filled  with  platinized  kaolin,  and  heated  to 
a  dull  red,  and  finally  through  other  absorbers,  which  collected  the  water  and  car- 
bon dioxid  formed  by  the  combustion  of  the  methan.  It  was  found  that  when  the 
steer  received  4,500  gm.  of  hay  daily,  the  methan  carbon  was  equal  to  6.14  per  cent 
of  the  total  carbon.  When  5,750  gm.  of  hay  were  fed  the  percentage  was  6.09,  but 
when  the  ration  was  reduced  to  3,250  gm.  the  percentage  was  only  5.74,  and  when 
the  hay  was  increased  to  7,000  gm.  the  ijercentage  was  7.63,  the  average  of  all  these 
values  being  6.399  per  cent.  Tests  were  also  made  to  determine  the  amount  of  com- 
bustible gases  ordinarily  present  in  the  atmosphere.  The  amount  found  was  very 
minute,  and  according  to  the  author  it  may  be  justly  claimed  that  the  atmosphere 
does  not  contain  free  hydrogen  as  a  universal  constituent  to  the  amount  of  19.5  cc. 
in  100  liters  of  air  reduced  to  0°  and  7.60  mm.  The  quantity  is  said  to  be  much 
smaller  and  to  be  variable,  at  times  being  either  entirely  absent  or  present  only  in 
the  faintest  trace. 

Cotton-seed  meal  vs.  decorticated  cotton  cake,  T.  Winter  {Bd.  Agr.  \_London] 
Upt.  Agr.  Education  oiid  Iici<e<u-cli,  1901-2,  pp-  51,  52). — The  comparative  value  of 
cotton-seed  meal  and  decorticated  cotton-seed  cake  as  part  of  a  ration  was  tested  at 
the  University  College  of  North  Wales  with  2  lots  containing  3  Welsh  steers  each, 
the  basal  ration  consisting  of  4  lbs.  maize  meal,  70  lbs.  pulped  swedes,  10  lbs.  hay 
and  straw  chaff,  and  5  lbs.  long  hay  per  head  daily.  In  addition  the  steers  in  lot  1 
were  given  4  lbs.  of  cotton-seed  meal  and  those  in  lot  2  an  equal  amount  of  decorti- 
cated cotton-seed  cake,  the  amounts  being  after  a  time  increased  to  10  lbs.  The 
average  weight  of  the  steers  at  the  Ijeginning  of  the  test  was  about  1,120  lbs.  and 
during  the  77  days  of  the  test  the  average  daily  gain  per  head  in  the  2  lots  was  1.62 
and  2.24  lbs.  It  was  calculated  that  the  gains  made  by  lot  2  gave  a  net  profit  of  $3. 10 
per  head  in  excess  of  those  made  by  lot  1.  From  this  and  earlier  work  «  it  would 
appear  that  "although  there  is  not  much  difference  between  the  market  prices  of 
these  2  feeding  stuffs,  the  feeding  value  of  decorticated  cotton  cake  is  altogether 
higher  than  that  of  cotton-seed  meal." 

Cattle-feeding  experiment  [Jour.  Bd.  Agr.  \_Londou'],  9  {1902),  No.  2,  pp.  227, 
228). — This  test  of  decorticated  and  undecorticated  cotton-seed  cake  was  noted  from 
another  publication  (see  above. ) 

Substitutes  for  cream  in  skim  milk  as  calf  food  {Agr.  Gaz.  New  Soidh.  Wale-f, 
13  {1902),  No.  12,  p.  1247). — Crushed  linseed  or  linseed  meal  is  recommended  as  the 
best  material  for  supplementing  skim  milk  in  calf  feeding.  The  use  of  cocoanut-oil 
cake  and  other  materials  is  also  spoken  of  briefly. 

Feeding  experiments  with,  calves  {Ber.  Norges  Landbr.  Hoiskoles  Virks.,  1901-2, 
pp.  188-190). — An  experiment  was  made  with  "Calf  Cream,"  a  food  placed  on  the 
market  by  a  Dutch  firm. — f.  w.  avoll. 

Experiments  in  sheep  husbandry ,  T.  Shaw  {Minnesota  St(t.  Bid.  78,pp.  71-87). — 
For  th(^  lust  <)  vears  tests  have  l)een  carried  on  at  the  station  to  determine  whether 


"P>d.  Agr.  [London],  Rpt.  Agr.  Education  and  Research,  1900-1901,  p.  47. 
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the  breeding  habit  of  ewes  could  be  so  modified  tliat  Uirabs  would  l)e  produced  at  a 
season  most  profitable  for  market.     The  conclusions  drawn  follow: 

"The  breeding  habit  in  ewes  which  usually  drop  landjs  in  the  8pring  may  ])e  so 
changed  that  they  will  produce  them  in  the  fail  and  early  winter.  This  change  can 
be  effected  sufficiently  for  practical  uses  in  from  two  to  three  generations  of  judicious 
crossing  when  accompanied  by  a  judicious  selection.  It  may  be  effected  thus  <iuickly 
l)y  choosing  very  connnon  ewes  of  mixed  breeding,  and  mating  them  with  pure-bred 
Dorset  rams,  always  reserving  the  earlier  dropped  laml)s  for  breeding  uses.  In  the 
transforming  process  the  dams  which  have  suckled  winter  land)s  may  usually  be 
bred  more  readily  before  being  turned  out  on  grass  than  subsecjuently,  and  especially 
when  fed  a  stimulating  grain  portion  while  yet  in  the  sheds.  When  the  change 
sought  has  been  thus  effected  in  the  dams,  a  superior  quality  in  the  lambs  may  be 
obtained  by  using  rams  in  service  of  certain  of  the  dark-faced  types  and  more 
especially  of  the  Southdown  and  Shropshire  breeds.  Such  foods  as  clover  hay,  and 
corn  fodder,  bran,  oats,  liarle}',  corn  and  oil  cake,  also  field  roots  pro^■e  very  satis- 
factory under  Minnesota  conditions  for  the  production  of  such  mutton  in  winter.  In 
the  markets  of  the  AVest  the  demand  for  such  laml)s  is  not  yet  so  good  relatively  as 
in  certain  markets  further  East." 

In  earlier  experiments  at  the  station  the  importance  to  the  sheep  industry  of 
specially  sown  pastures  has  been  demonstrated.  A  test,  beginning  in  May  and  cover- 
ing 112  days,  was  undertaken  to  learn  the  value  of  feeding  grain  to  wethers  thus 
pastured,  the  crops  grazed  including  winter  rye,  peas  and  oats,  barley  and  oats,  rape 
and  kale,  rape,  and  peas  and  oats  in  succession. 

On  pasturage  alone  a  lot  of  10  wethers  weighing  about  80  lbs.  each  made  an  aver- 
age gain  of  16.8  lbs.  per  head.  When  the  same  number  were  fed  0.5  lb.  of  oats  per 
head  j)er  day  in  addition  to  pasturage,  the  corresponding  gain  was  26.9  lbs.  After 
tlie  close  of  the  experiment  proper  the  feeding  was  continued  for  77  days,  both  lots 
being  given  0.5  \h.  grain  per  head  per  day.  For  a  month  the  shee^:)  were  pastured 
on  cabbage  and  later  on  rape.  The  lot  which  received  grain  during  the  supple- 
mentary test  only  gained  an  average  of  28  lbs.  per  head,  the  lot  which  had  received 
grain  from  the  start,  34.1  lbs.  per  head.  Definite  conclusions  regarding  the  cost  of 
the  gain  were  not  drawn,  but  the  author  believes  that  in  general  "feeding  a  small 
grain  supplement  of  oats  to  wethers  that  are  being  grazed  is  profitable  for  a  period 
of  several  months,  after  which  it  becomes  less  profitable,  if,  indeed  profitable  to  any 
extent." 

Sheep-feeding-  experiments  at  Newton  Rigg,  T.  H.  Middleton  {Ikl.  Agr. 
[Luiidun~\,  apt.  Ayr.  Education  ajid  ]!i-mirc}i,  I'JOl-J,  pp.  72,  73). — The  comparative 
merits  of  mixtures  of  equal  amounts  of  decorticated  cotton-seed  cake  and  corn,  linseed 
cake  and  oats,  and  linseed  cake  and  corn  fed  in  addition  to  Swedish  turnips  and  hay 
was  tested  with  3  lots,  each  containing  16  cross-bred  sheep,  by  the  Durham  College  of 
Science  at  Newton  Rigg.  Practically  the  same  amount  of  the  different  feeding  stuffs 
was  consumed  by  the  3  lots  in  the  54  days  of  the  trial.  The  lots  weighed  on  an 
average  not  far  from  1,568,  1,531,  and  1,552  lbs.,  respe(;tively,  at  the  l)eginning  of 
the  trial,  the  average  daily  gains  per  head  being  1.21, 1.08,  and  1.32  lbs.  The  greatest 
profit,  $1.68,  was  ol)tained  with  lot  3.  According  to  the  author  "oats  appear  to  have 
given  a  better  result  than  maize;  there  appears  to  have  been  but  little  difference  in 
t lie  values  of  cotton  and  linseed  cakes,  and  mi  advantage  in  increasing  the  maize 
during  the  latter  stage  of  the  fattening." 

Sheep-feeding  experiment  {.To^tr.  Bd.  Agr.  [Lomloii],  U  {1902),  No.  2,  pp.  234, 
;?^5).— Noted  from  another  publication  (see  al)ove.) 

The  improvement  of  pasture  at  Hatley  as  tested  by  the  effects  on  sheep, 
T.  V>.  Wood  {Bd.  Agr.  ^London'],  Rpt.  Agr.  Education  and  Research,  1901-2,  pp. 
75-77).— A  brief  noteon  the  Cambridge  University  experiments  (1901)  on  the  effects 
of  different  manures  on  pasture  as  shown  by  the  gains  made  by  sheep.     In  5  months 
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the  greatest  gain,  averaging  2.49  lbs.  per  sheep  per  week,  was  made  on  a  pasture 
which  had  been  inanured  with  0.5  ton  basic  slag  in  1900  and  nothing  since.  The 
smallest  gain,  1.35  lbs.  per  head  per  week,  was  made  by  sheep  pastured  on  an 
unmanured  plat. 

Three  types  of  market  sheep,  W.  L.  C.vrlyle  (  Wisconsin  Sta.  Rpt.  1903,  pp. 
7'2-74,  pi.  1). — On  the  basis  of  data  derived  from  an  examination  of  the  carcasses  of 
2  sheep  of  good  type  fed  generously  and  1  fed  ]ioorly,  marked  advantages  are  pointed 
out  for  the  former  method. 

The  comparative  value  and  effect  upon  the  lambs  of  feeding-  various  grain 
rations  to  pregnant  ewes,  W.  L.  Carlyle  and  T.  F.  McConnell  ( Wisconsin  Sta. 
Rpt.  1902,  pp.  02-71). — The  effect  of  different  grain  rations  on  ewes  and  their  young 
was  studied,  dried  brewers'  grains  l>eing  found  the  cheapest,  with  bran,  shelled 
corn,  and  oats  following  in  the  order  named,  all  the  grains  being  fed  at  the  rate  of 
0.5  lb.  per  head  per  day. 

The  authors'  conclusions  were  in  effect  as  follows:  Any  of  the  grain  rations  when 
fed  in  connection  with  2.5  lbs.  of  corn  silage  and  2  lbs.  mixed  hay  per  ewe  per  day 
was  quite  satisfactory  so  far  as  the  physical  condition  of  the  ewes  was  concerned. 
The  results  would  seem  to  indicate  that  the  ewes  fed  the  rations  containing  the 
largest  amount  of  protein  drank  the  largest  amount  of  water. 

When  the  milk  supply  of  the  ewes  at  parturition  is  considered,  it  ajipears  that  the 
dried  brewers' grains  produced  by  far  the  best  results.  Taking  into  consideration 
the  size  and  strength  of  the  lambs  at  birth,  it  appears  that  the  ration  of  whole  oats 
and  that  of  dried  brewers'  grains  produced  the  strongest  and  heaviest  lambs,  with 
the  results  slightly  in  favor  of  the  former. 

Corn  silage  in  connection  with  hay  continues  to  meet  with  approval  as  a  coarse 
fodder  ration  for  pregnant  ewes  in  winter.  To  arrive  at  more  definite  results  along 
this  line  it  would  be  better  to  have  the  experimental  feeding  period  extend  over  a 
greater  portif)n  of  the  time  that  the  young  lamb  is  dependent  upon  its  dam  for 
existence. 

Some  observations  on  sheep  breeding  from  the  experiment  station  flock 
records,  \V.  L.  Carlyle  and  T.  F.  INIcCoxxell  (  Wisconsin  Sta.  Rpt.  1902,  pp.  42-61, 
chart  i).— Noted  from  another  puldication  (E.  S.  E.,  14,  p.  685). 

Experiments  in  sheep  breeding,  T.  Winter  [Bd.  Agr.  [Londoii'],  Rpt.  Agr. 
Education  and  Research,  1901-2,  j>P-  53-56). — In  the  first  of  2  tests  made  at  the 
University  College  of  North  Wales,  3  lots  containing  respectively  30,  20,  and  25 
small  mountain  ewes,  were  bred  respectively  with  a  Wiltshire,  Shropshire,  and 
Southdown  ram.  Twenty-nine  living  lambs  were  dropped  by  the  ewes  in  the  first 
lot,  18  by  those  in  the  second  lot,  and  25  l)y  those  in  the  third.  Part  of  these  were 
sold  for  slaughter  when  4  or  5  months  old,  the  remainder  a  month  later,  the  average 
weight  of  the  lambs  in  the  3  lots  when  sold  being  68,  68,  and  67  lbs.,  respectively. 

In  the  second  test  4  lots  of  15  ewes  each  and  1  of  21  ewes,  in  every  case  large 
animals,  were  used.  These  lots  were  bred  respectively  with  Border-Leicester, 
Shropshire,  Oxford,  Wiltshire,  and  Suffolk  rams,  the  lambs  dropped  being  21,  28, 
19,  20,  and  30,  respectively.  The  lambs  were  sold  when  ready  for  market.  Taking 
into  account  the  number  of  early  and  late  sales  and  other  data,  the  conclusion  was 
drawn  that  the  Suffolk  cross  gave  the  best  results. 

Grazing  and  feeding  experiments  with  pigs,  J.  F.  Duggar  {Alabama  College 
Sta.  Bid.  122,  pp.  48). — The  principal  object  of  these  tests,  which  extended  over  4 
years,  was  to  ascertain  the  relative  pork  producing  value  of  some  of  the  hog  crops  of 
special  imiiortance  in  the  South  and  to  study  their  effect  on  the  quality  of  flesh  and 
lard,  that  portion  of  the  investigation,  which  treated  of  forage  crops  being  a  contin- 
uation of  work  previously  reported  (E.  S.  R.,  10,  p.  577). 

To  study  the  relative  gains  made  before  and  after  weaning,  a  sow  and  litter  of  7 
pigs  about  1  month  old  were  hurdled  on  vetch  and  turf  oats  and  fed  some  corn  in 
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addition  for  5  weeks  when  the  sow  was  removed  and  the  feeding  eontinued  witli  the 
l)io;s  8  weeks  longer.  The  latter  made  an  average  gain  of  22.1  ll)s.  per  week  l)efore 
weaning  and  18.5  lbs.  after,  the  area  grazed  over  l)y  the  sow  and  pigs  being  about 
1,710  sq.  ft.  per  week  before  and  1,28<)  sq.  ft.  after  weaning.  The  corn  meal  eaten 
per  pound  of  gain  was  equivalent  to  4.SS  11  )s.  before  and  4.4  lbs.  after  weaning.  The 
sow  lost  nearly  20  lbs.  in  weight.  Tlie  unsatisfactory  rate  of  growth  is  attri))uted  in 
part  to  insufficient  shade. 

Other  forage  crops  tested  included  Spanish  peanuts,  chufas,  cowpeas,  sweet  pota- 
toes, sorghum,  and  spring-sown  and  fall-sown  Dwarf  Essex  rai)e.  When  hurdled  on 
spring-sown  Dwarf  Essex  rape  and  fed  corn  in  addition  the  7  pigs  mentioned  above 
gained  103  lbs.  in  28  days  begimiing  May  27,  re(iuiring  3.1  lbs.  of  corn  meal  and  the 
rape  from  40.5  sq.  ft.  per  pound  of  gain.  On  fall-sown  rape  4  i)igs  gained  203  lbs.  in 
102  (lays  beginning  January  6,  recjuiring  2.5  Uy  2.0  lbs.  of  corn  per  pound  of  gain  in 
addition  to  the  green  feed.  During  a  part  of  the  time  they  Avere  hurdled  on  second- 
growth  rape.  Assuming  that  5  lbs.  of  corn  meal  alon(!  is  required  per  jjound  of  gain 
the  author  calculates  that  on  an  average  1  acre  of  rape  will  produce  452  lbs.  of  pork, 
worth  122.50. 

Seven  young  pigs  used  in  one  of  the  above  tests  were  grazed  on  sorghum  from  June 
24  to  September  2  and  fed  in  addition  1.5  lbs.  of  ground  cowpeas  and  corn  1 :1  per 
head  daily,  and  gained  224.4  lbs.,  equivalent  to  ()35  lbs.  per  acre  of  sorghum.  The 
author  believes,  where  labor  is  cheap  or  where  a  corn  harvester  can  be  used,  that  it 
will  be  more  profitable  and  more  economi(;aI  to  feed  sorghum  to  the  pigs  than  to 
graze  them  on  it. 

Sorghum  pasturage  in  the  dough  and  rii^ening  stages  fed  with  grain  or  with  Si)an- 
ish  peanuts  was  compared  with  grain  alone  and  with  ripe  cowpea  pasturage.  The 
grain  mixture  consisted  of  corn  meal  and  cowpea  meal  2:1.  The  test  covered  5 
weeks,  sorghum  being  found  of  little  value,  effecting  a  saving  of  only  12  per  cent  of 
the  grain  required  for  a  pound  of  gain.  The  gains  on  sorghum  and  peanuts  were 
unsatisfactory,  and  the  waste  was  very  large  with  the  cowpeas.  The  lot  on  grain 
alone  made  a  very  satisfactory  growth,  producing  a  pound  of  gain  on  3.74  lbs.  of 
the  grain  mixture.  On  an  average  the  author  calculates  that  the  sorghum  produced 
174  lbs.  of  pork  per  acre,  worth  $8.70. 

Seven  tests  with  Spanish  peanuts  are  rejiorted,  in  6  of  which  the  pigs  were  penned 
or  hurdled  on  the  peanuts  and  harvested  the  crop.  In  the  other  pulled  peanuts 
were  fed.  In  4  tests  the  forage  crop  was  supplemented  by  corn  meal,  and  in  one  by 
corn  meal  and  skim  milk.  On  corn  meal  and  peanuts  the  calculated  gains  due  to 
the  peanuts  alone  ranged  from  225  lbs.  to  247  lbs.  per  acre.  On  skim  milk  and  corn 
meal  the  gain  attributed  to  peanuts  alone  made  by  a  sow  and  9  pigs  was  432  lbs. 
per  acre.  On  peanuts  alone  very  small  pigs  (averaging  28.1  lbs.  in  weight)  made 
gains  equivalent  to  503  lbs.  per  acre. 

The  gains  made  in  IS  days  by  lots  of  3  pigs  each  on  peanuts  and  chufas,  each  fed 
with  a  half  grain  ration,  were  practically  equal  (79  and  81  lbs.,  respectively)  and 
were  greater  than  on  a  full  grain  ration  (70.5  lbs.).  A  similar  lot  grazed  on  Spanish 
peanuts  without  grain  gained  only  22  lbs.  From  all  the  tests  of  peanuts  with  grain 
the  author  concludes  that  this  crop  will  produce  333  lbs.  of  pork  i^er  acre,  valued  at 
$16.65.     In  2  tests  peanuts  alone  produced  per  acre  281  lbs.  of  pork,  worth  $14.05. 

In  another  test  young  pigs  hurdled  on  chufas  and  fed  a  little  corn  and  cowpea 
meal  gained  at  the  rate  of  660  lbs.  per  acre  of  chufas  in  addition  to  1,429  lbs.  of 
grain.  Averaging  the  results  of  the  2  tests  with  chufas  the  author  calculates  that  an 
acre  would  produce  307  His.  of  pork  worth  $15.35. 

For  35  days,  beginning  in  November,  2  pigs  were  pastured  on  sweet  potatoi's  and 
also  fed  per  head  daily  a  half  ration  (3  lbs. )  of  ground  corn  and  cowpeas  2:1.  The 
total  gains  amounted  to  67  lbs.  The  sweet  potatoes  were  not  eaten  with  relish  and 
some  were  rooted  up  and  wasted.    The  author  believes  feeding  less  grain  would  have 
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diminished  the  waste  Vnit  considers  it  always  advisable  to  feed  a  little  nitrogenous 
material  as  cowpeas,  peanuts,  etc.,  with  sweet  potatoes. 

Summarizing  his  results  the  author  states  that  an  acre  of  the  best  of  the  forage 
crops  tested,  namely,  peanuts,  rape,  and  chufas,  would  afford  pasturage  for  1  month 
for  25  pigs  averaging  100  lbs.  in  weight,  when  a  half  ration  of  grain  M'as  fed  in  addi- 
tion. The  average  amount  of  grain  required  per  pound  of  gain  in  addition  to  the 
forage  crops  tested  was  as  follows:  1.77  lbs.  with  peanuts,  2.30  lbs.  with  chufas,  3.07 
lbs.  with  cowpeas,  2.68  lbs.  with  rape,  3.70  lbs.  with  sorghum,  and  3.13  lbs.  with 
sweet  potatoes.  From  the  results  of  this  and  previous  Avork  at  the  station  covering 
all  told  a  period  of  7  years  the  author  suggests  the  following  succession  of  forage  crops 
for  pigs:  Fall-sown  rape  and  chufas,  January  and  February;  fall-sown  rape,  vetch 
and  oats,  rye,  wheat,  etc.,  March  to  April  15;  vetch  and  oats,  crimson  clover,  oats 
and  wheat,  April;  spring-sown  rape,  vetch  and  oats,  wheat  and  the  usual  pasturage. 
May;  spring  rape,  stubble  fields,  turf  oats,  and  the  usual  pasturage,  June;  sorghum, 
early  varieties  of  cowpeas,  and  the  usual  pasturage,  July  and  August;  Spanish  pea- 
nuts, cowpeas,  sweet  potatoes,  and  sorghum,  September  to  November;  and  chufas 
and  fall-sown  rape,  Deceml)er. 

Four  tests  on  the  effects  of  cotton-seed  meal  as  part  of  the  ration  are  reported  in 
detail.  A  sunmiary  of  this  work  follows:  When  fed  corn  meal  with  20  or  25  per  cent 
cotton-seed  meal  shoats  ate  but  little  and  made  a  very  slow  growth  in  most  of  the 
tests.  "In  other  experiments  they  required  only  3.84  and  4.68  lbs.  of  this  mixture 
per  pound  of  growth.  .  .  .  Calculated  on  a  basis  of  100  lbs.  live  weight,  daily  doses  of 
0.25,  0.40,  0.41  and  0.53  lb.  of  cotton-seed  meal  for  34  to  SS  days  caused  sickness  or 
death;  0.61  lb.  daily  for  35  days  fed  in  different  years  to  shoats  of  practically  the 
same  size  caused  evident  unthrift  in  one  experiment,  while  in  the  other  no  immediate 
effects  were  discernible.  Shoats  averaging  143  lbs.  in  weight  were  not  hurt  by  eating 
for  31  days  0.73  lb.  of  cotton-seed  meal  daily  per  100  lbs.  live  weight.  Evidently  the 
younger  the  pig,  the  more  susceptible  they  are  to  cotton-seed  meal  poisoning. 

"The  health  of  shoats  was  injuriously  affected  or  death  resulted  where,  in  an 
exclusive  mixed  grain  ration,  the  amount  of  cotton-seed  meal  consumed  per  100  lbs. 
of  live  weight  reached,  with  the  smallest  shoats  9.2  lbs.,  and  with  larger  shoats 
21.4  lbs.;  while  in  a  third  experiment  21.5  lbs.  of  cotton-seed  meal  was  consumed 
per  hundredweight  without  immediate  evidences  of  injury,  and  in  a  fourth  experi- 
ment 22.6  lbs.  per  100  lbs.  of  live  weight  was  consumed  without  visible  effects 
on  the  health  of  large  shoats.  Where  a  cotton-seed  meal  mixture  was  fed  in  con- 
nection with  grazed  sorghum,  cut  sorghum,  or  grazed  peanuts,  toxic  effects  were 
manifested  when  respectively  21.6,  18.9,  and  17.7  lbs.  of  cotton-seed  meal  per  hun- 
dredweight had  been  consumed.  We  obtamed  highly  satisfactory  growth  when 
some  cotton-seed  meal  was  fed  for  short  periods  to  shoats  whde  grazing  peanuts." 

Corn  hearts,  cowpea  meal,  and  corn  bran  were  compared  when  fed  with  equal 
amounts  of  rice  bran  in  a  test  made  with  3  lots  of  3  pigs  each,  covering  7  weeks.  The 
feed  required  per  pound  of  gain  was  7.38  lbs.  on  the  corn-heart  mixture,  5.95  on 
the  cowpea  meal,  and  5.5  on  the  corn-meal  ration.  In  the  opinion  of  the  author  corn 
hearts  proved  decidedly  inferior  to  corn  meal  and  to  cowpea  meal.  Analyses  showed 
that  the  rice  bran  used  contained  9  per  cent  protein,  and  the  corn  hearts  8.9  per  cent. 

Several  tests  are  reported  in  which  rice  polish  was  compared  with  corn  and  mixed 
grains,  with  skim  milk,  and  with  corn  with  and  without  skim  milk.  In  1  test  the  value 
of  different  pro{)ortions  f)f  the  rice  polish  was  also  taken  into  account.  On  an  average 
a  pound  of  gain  required  3.73  lbs.  of  rice  polish  as  compared  with  4.74  lbs.  corn 
meal.  At  this  rate  78.6  lbs.  of  the  former  was  equal  to  100  lbs.  of  the  latter,  i.  e., 
feeding  rice  polish  effected  a  saving  of  21.4  per  cent. 

In  some  of  the  above  tests  skim  milk  formed  a  part  of  the  ration.  In  the  author's 
opinion  this  feeding  stuff  supplied  in  moderate  amounts  effected  a  saving  of  about 
half  the  grain  ordinarily  fed. 
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Tlic  cfft'ct  of  tlic  different  fei'ds  on  tlie  liriiiness  of  lanl  was  likewise  studieil,  the 
results  ))eing  recorded  in  <let:iil.  I'eaiuits  fe<l  until  the  pigs  were  slaughtered  caused 
very  soft  lard.  Chufas  liad  nearly  as  i)ronounced  an  effect.  The  sui)i)lementary 
feeding  of  any  of  the  grains  tested  increased  markedly  the  hardness  of  the  lard,  Imt 
it  is  said  that  feeding  grain  exclusively  for  26  to  35  days  just  before  slaughtering  failed 
to  make  the  flesh  and  lard  as  Arm  as  that  of  pigs  which  had  never  been  fed  peanuts. 
WIk'u  20  or  25  per  cent  cotton-seed  meal  was  fed  in  addition  to  corn  meal  the  melting 
point  (»f  lard  was  3.4°  F.  higher  than  on  corn  meal  alone. 

With  several  of  the  pigs  the  effect  of  cotton-seed  meal  and  corn  meal  and  of  corn 
meal  alone  on  the  weight  of  Ihe  internal  organs,  the  hlood,  and  tiie  dressed  carcass 
was  also  studie<l. 

"The  most  significant  differences  attrihnlahle  to  the  f Is  aiv  the  greater  weight 

of  kidneys  and  heart  of  the  pigs  receiving  the  more  nitrogenous  ration,  and  the 
greater  weight  of  lungs  (as  in  our  former  experiments)  when  the  ration  was  highly 
cai'lionaceons." 

Whole  corn  compared  with  corn  meal  for  fattening  pigs,  W.  A.  1Ii:ni:v  (  Il'/.s- 
coHxIn  Sta.  liijl.  190J,  pp.  10-16). — Tsing  younger  pigs  than  in  jirevious  tests  (E.  S. 
R.,  13,  p.  980)  the  relative  value  of  whole  corn  and  corn  meal,  each  fed  with  an 
equal  quantity  of  wheat  middlings,  was  studied.  In  the  first  trial,  which  was  made 
with  4  lots  of  3  razorback  or  razorback  crosses,  weighing  not  far  from  75  lbs.  each, 
2  lots  on  whole  corn  gained  234  and  189  lbs.,  respectively,  in  the  12  weeks  of  the 
trial,  consuming  4.44  and  5.94  lbs.  of  whole  corn  j^er  pound  of  gain.  The  2  lots  on 
C(jrn  meal  gained  resjiectively  218  and  166  lbs.,  consuming  4.49  and  5.79  lbs.  of  corn 
meal  per  pound  of  gain. 

The  second  trial  covered  13  weeks  and  was  made  with  2  lots  of  1  Berkshire  and  2 
Poland-China  pigs  each,  weighing  about  133  lbs.  per  head  at  the  l)eginning  of  the  trial. 
On  whole  corn  the  total  gain  was  255  lbs.,  the  corn  eaten  jjer  poimd  of  gain  being 
5.59  lbs.  On  corn  meal  the  total  gain  was  274  l)>s.  and  the  amount  eaten  per  pound 
of  gain  5.13  lbs. 

Summarizing  the  results  of  the  tests  at  the  station,  which  have  extended  over  7 
years,  the  author  states  that  a  saving  due  to  grinding  has  been  observed  in  9  cases, 
the  amount  saved  ranging  from  3  to  17.6  per  cent.  In  3  cases  a  loss  ranging  from  1 
to  9  per  cent  has  been  observed.  No  allowance  has  been  made  for  the  cost  of  grind- 
ing, "the  figures  given  being  based  entirely  ujion  the  gain  or  loss  incurred  while 
feeding." 

Results  of  an  experiment  to  determine  the  comparative  effect  upon  the 
growth,  development,  and  character  of  the  carcass  of  pigs  fed  upon  rations 
of  ground  peas  and  corn  meal,  W.  L.  Caklyle  and  T.  F.  ]McConnkll  (  Wisconmi 
Sta.  Rpt.  1902,  pp.  17-3S,  figs.  12) . — The  comparative  value  of  ground  peas  and  corn 
meal  was  studied  in  continuation  of  earlier  work  (E.  S.  R.,  13,  p.  979)  with  2  lots, 
each  containing  7  pigs  (Berkshire,  Poland-China,  razorback,  and  razorback  crosses), 
averaging  about  68  lbs.  in  weight  at  the  beginning  of  the  trial.  During  the  test, 
which  covered  28  weeks,  1  of  the  pigs  fed  ground  peas  died.  Ivu'h  of  the  grains 
was  made  into  a  slop  with  water  and  fed  ad  libitum  3  times  a  day.  The  nutritive 
ratio  of  the  pea  meal  ration  was  1:3.2  and  that  of  the  corn  meal  ration  1:9.8.  On 
the  former  the  average  daily  gain  per  pig  was  0.837  lb.  and  on  the  latter  0.540  lb., 
the  feed  eaten  per  pound  of  gain  being  4.95  lbs.  and  6.06  lbs.,  respectively.  In 
connection  with  the  test  the  different  breeds  were  compared.  The  lowest  daily  gain 
per* pig,  0.55  lb.,  was  observed  with  the  razorbacks,  and  the  greatest  gain,  0.75  lb., 
with  lot  showing  0.75  Berkshire  an<l  0.25  razorback  blood.  The  latter  pigs  and  2 
other  razorback-Berkshire  crosses  required  the  smallest  amount  of  feed  per  pound  of 
gain,  namely,  5.2  lbs.  The  largest  amount,  6.17  lbs.,  was  re<iuired  by  the  Poland- 
Chinas.  The  pigs  were  slaughtered  and  the  weight  of  the  blood,  loose  fa(,  and 
internal  organs  recorded.  The  dressed  weight  was  practically  the  same  in  both  lots, 
being  about  77  per  cent  of  the  live  weight. 
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"While  the  layer  of  fat  on  the  outside  of  carcass  is  not  greatly  different  in  pigs 
fed  peas  from  those  fed  corn,  partly  owing  to  the  better  ajjpetites  and  greater  growth 
and  development  of  the  pea-fed  lot,  yet  the  amount  of  lean  meat  or  muscle  is  so 
small  in  the  corn-fed  lot  that  the  difference  in  proportion  of  lean  to  fat  in  the  differ- 
ent carcasses  is  readily  discernible. ' ' 

In  the  opinion  of  those  judging  the  pigs,  the  quality  of  meat  in  the  carcass  of  one 
of  the  pigs  was  thought  to  fairly  represent  all  the  corn-fed  lot.  In  this  "the  fat  was 
soft  and  flal)l:)y,  almost  l)lubbery  to  tlie  touch,  and  the  muscle  w'as  pale  in  color  and 
ap])eared  to  lack  tone." 

Individual  pecailiarity,  in  the  authors'  opinion,  w'as  responsible  for  the  wide  varia- 
tion observed  in  the  amount  and  proportion  of  internal  or  loose  fat  in  the  different 
pigs. 

The  results  of  a  feeding  trial  comparing  razorback  with  cross-bred  razor- 
back  and  improved  breeds  of  hogs,  W.  L.  Carlyle  (  Wisconsin  Sta.  Rpt.  1902, 
pji.  33-4-1,  figa.  4)- — The  relative  gains  made  during  the  11  weeks  of  the  trial  by 
pure-bred  razorback  pigs  and  crosses  was  tested  with  4  lots  of  3  pigs  each,  lot  1  con- 
taining razorbacks  of  the  first  generation;  lot  2,  razorbacks  of  the  second  generation; 
lot  3,  razorl)ack-Poland-Chinas,  and  lot  4,  razorback-Berkshires.  The  pigs  Aveighed 
about  150  lbs.  each  at  the  l)eginning  of  the  test. 

All  the  lots  were  fed  ad  libitum  a  mixture  of  equal  j^arts  of  ground  corn,  gi'ound 
rye,  and  shorts.  At  the  end  of  4  weeks  skim  milk  was  added  to  the  ration,  the 
amount  being  on  an  average  approximately  1.4  lbs.  of  milk  to  a  pound  of  grain.  It 
was  noticed  that  the  razorback  pigs  especially  were  exceedingly  variable  in  their 
ajjpetites,  frequently  gorging  themselves,  then  eating  sparingly  for  several  feeds,  and 
then  gorging  again.  The  total  gain  made  by  the  razorbacks  of  the  first  generation 
was  196  lbs.,  l)y  those  of  the  second  generation  266  11  )S.,  by  the  Poland-China  crosses 
346  lbs.,  and  l)y  tlie  Berkshire  crosses  358  1})S. 

Considering  the  test  as  a  whole  the  average  daily  gain  per  pig  was  1.02  lbs.  with 
the  razorbacks  and  1.52  11  )s.  with  the  cross-bred  pigs,  the  former  requiring  4.2  lbs. 
of  grain  and  5.65  l])s.  of  skim  milk  per  pound  of  gain,  and  the  latter  3.66  and  5.30 
lbs.,  respectively.  The  importance  of  adding  skim  milk  to  the  ration  is  shown  by 
the  fact  that  while  grain  only  was  fed  the  amount  required  per  pound  of  gain  by  the 
razorbacks  was  6.24  lbs.  and  by  the  cross-bred  pigs  5.66  lbs.  After  skim  milk  was 
added  to  the  ration  the  amounts  were  3.64  and  3.31  lbs.  Although  definite  conclu- 
sions were  not  drawn,  as  the  experiments  will  be  continued,  it  will  be  noted  that 
larger  gains  were  made  l)y  the  imjiroved  stock,  and  that  the  second  generation  razor- 
backs  gained  more  than  the  first.  This  is  a  matter  of  interest,  since  it  is  one  of  the 
purposes  of  the  experiments  which  are  being  carried  on  at  the  station  to  determine 
the  extent  to  which  liberal  feeding  and  suitable  shelter  will  improve  such  pigs  in  suc- 
cessive generations. 

Horse  feeding,  li.  Wibbens  {Culturn,  U  {190J),  Nu.  173,  pp.  520-5:^4)  .—lloraG. 
feeding  in  the  province  of  Groniugen,  Holland,  is  discussed  with  especial  reference 
to  the  use  of  molasses. 

Establishment  of  agencies  by  the  Indian  Government  in  Australia  for  the 
purchase  of  horses  for  military  purposes,  A.  Biuce  {Ayr.  (i(tz.  Nrw  Hoailb  Wdhs, 
13  {1902),  No.  12,  pp.  ./i7<S'-ii^i).— Reasons  for  the  desirability  of  the  establishment 
of  government  agencies  for  the  purchase  of  Australian  horses  for  remounts  are  given. 

Suggestions  offered  by  the  Indian  Horse  and  Mule  Breeding  Commission 
to  Australian  breeders,  A.  Bkuce  {Agv.  ilaz.  New  South  Wuhs,  13  {1!>02),  No.  12, 
pp.  1174-1118,  pi.  1). — The  kind  of  horses  required  for  remounts  in  India  are  dis- 
cussed and  suggestions  given  for  raising  Australian  horses  and  mules  of  suitable 
character. 

Mules  at  the  Hawkesbury  College  farm,  H.  W.  Potts  {Ayr.  Gaz.  New  South 
Walcii,  13  {190..'),  No.  12,  pp.  1222-1226,  fi<jn.  3). — The  experience  at  the  Hawkesbury 
Agricultural  College  was  favorable  to  the  use  of  mules  for  farm  work. 
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Sugar  mules,  H.  d'Anchald  {Jour.  Agr.  Prat.,  n.  ser.,  5  {1903),  No.  5,  j)]>.  152, 
lo.j). — A  l)rief  note  on  the  successful  feeding  of  molasses  to  mules  in  Louisiana. 

Concerning'  the  feeding  value  of  hay  from  irrigated  meadows,  F.  Tangl 
{Lntulw.  l'(T.s.  Stat.,  57  {1902),  No.  5-0,  jjp.  359-300). — Sickness  among  horses  on  one 
of  the  government  farms  had  l)een  attributed  to  eating  hay  from  irrigated  meadows. 
Botanical  and  chemical  analyses  of  such  hay  are  reported.  In  experiments  j)reviously 
noted  (E.  S.  R.,  14,  p.  900)  this  hay  was  fed  and  no  bad  effects  were  ol)served, 
although  it  was  given  the  horses  for  some  6  months.  It  was  found  tliat  tlic  irrigated 
meadow  hay  contained  very  little  calcium. 

Poultry  notes,  J.  Barclay  {Jour.  Jamaica  Agr.  Soc,  7  {1903),  No.  1,  j)p.  21, 
22) .— ■'Y\\ki.  relative  merits  of  different  breeds  of  ducks  are  discussed  witii  special  ref- 
erence to  local  conditions. 

Egg  and  poultry  raising  at  home,  W.  M.  Elkincjton  {New  York:  ('liar/r.^  Scrib- 
ner'ti  iSo)is,  1902,  pp.  92,  figs.  19). — The  choice  of  breeds,  feeding,  care  of  poultry 
houses,  and  related  topics  are  treated  of. 

The  peanut  for  poultry  {Agr.  Gaz.  Nciv  South  Wales,  13  {1902),  No.  12,  p.  1173).— 
Statements  regarding  the  successful  use  of  peanuts  as  a  feed  for  poultry  are  quoted 
from  the  Te.vas  Stoelonuii.  Regarding  their  use  under  local  conditions  it  is  said  that 
"wherever  peanuts  (or  earthnuts,  as  they  are  sometimes  called)  have  been  tried  in 
New  South  Wales  successful  results  have  been  reported.  They  arc  easily  cultivated 
and  the  '  nuts,'  which  grow  in  a  cluster  underground,  can  be  dug  up  and  stored  for  a 
long  time  without  much  care,  or  fowls  or  pigs  can  be  turned  in  to  root  out  the  crop 
for  themselves." 

Concerning  the  chemical  composition  and  formation  of  goose  fat,  S.  Weisek 
and  A.  Zaitschek  {Arch.  Phijsiol.  [/;//«[/«•],  93  {1902),  No.  3-4,  pp.  123-133).— As 
shown  by  chemical  examination,  fat  of  maize  and  of  broom-corn  seed  differed  (piite 
markedly.  Geese  were  fattened  on  these  grains.  Chemical  examii^ation  showed 
that  the  body  fat  gained  on  the  2  grains  was  identical.  The  authors  point  out  that 
the  amount  of  fat  present  in  the  grains  was  so  small  that  it  would  have  served  for  the 
formation  of  only  a  small  portion  of  the  body  fat  and  that  nearly  all  must  have  been 
formed  from  carbohydrates. 

A  new  departure  in  the  science  of  fattening,  R.  Wakington  {Agr.  Students' 
Gaz.,  n.  ser.,  11  {1902),  No.  2,  j>p.  35-41).— On  the  basis  of  0.  Kellner's  experiments 
(E.  S.  R.,  12,  p.  1071)  the  author  discusses  the  true  nutritive  value  of  feeding  stuffs 
as  distinguished  from  the  values  shown  by  tigures  for  composition  and  digestibility. 

Analyses  of  fodders  and  feeding  stuffs,  W.  O.  Atwater  {Connecticut  Starrs  Sta. 
Rpt.  1901,  jjp.  i6'5-i75)  .—Analyses  are  reported  of  a  number  of  feeding  stuffs,  includ- 
ing ensilage  corn,  corn  and  soy-bean  ensilage,  cured  corn  stover,  oat  hay,  timothy 
hay,  hay  of  mixed  grasses,  oat  and  pea  hay,  black  grass  hay,  soy  beans,  corn,  corn 
meal,  corn-and-cob  meal,  gluten  meal,  cotton-seed  meal,  wheat  bran,  wheat  middlings, 
brewers'  grains,  grain  mixtures,  and  cereal  breakfast  food  by-products. 

Concentrated  feeds,  J.  B.  Lindsey  {Massachusetts  Sta.  Bui.  So,  pp.  32,  fig.  1).— 
Feeds,  feeding  standards,  condimental  feeds,  and  related  topics  are  discussed  and 
analyses  made  in  accordance  with  the  State  law  are  reported  of  a  number  of  samples 
of  cotton-seed  meal,  linseed  meal,  gluten  feed,  distillers'  grains,  malt  sprouts,  wheat 
middlings,  wheat  bran,  mixed  feeds,  corn  meal,  hominy  meal,  oat  feed,  corn  and  oat 
feeds,  daii'y  and  miscellaneous  feeds,  commercial  poultry  feeds,  meat  and  bone  meals, 
and  meat  scraps. 

Licensed  commercial  feeding  stuffs  for  1902,  F.  W.  Woi.l  and  (1.  A.  Olson 
(  Wiscormn  Sta.  RjA.  1902,  pp.  250-258).— A.  list  of  feeding  stuffs  licensed  in  the  State 
is  given  and  analyses,  usually  limited  to  determinations  of  protein  and  fat,  reported, 
which  were  made  of  a  number  of  feeding  stuffs  in  accordance  with  the  provisions  of 
the  State  feeding  stuff  law.  These  included  linseed  meal,  cotton-seed  meal,  gluten 
meals  and  feeds,  germ  oil  meal,  corn  bran,  hominy  feeds,  mixed  commercial  feeds 
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and  breakfast  food  })y-product8,  calf  meal,  dried  grains,  di'ie<l  distillers'  grains,  germ 
middlings,  granulated  bone,  blood  meal,  meat  meal,  tankage,  a  chicken  feed,  wheat 
bran,  middlings,  shorts,  and  red  dog  flour.  The  authors  state  that,  as  a  general  rule 
chemical  analysis  and  microscopic  examination  showed  the  wheat  milling  products 
to  be  of  superior  quality,  and  free  from  any  adulteration,  with  the  exception  of  the 
output  of  a  few  mills  whose  goods  were  found  to  contain  admixtures  of  either  ground 
or  whole  wheat  screenings. 

Ground  mixed  feeds  are  exemjit  from  tlie  provisions  of  the  State  feeding  stuff  law, 
but  in  order  to  determine  whether  such  materials  are  true  to  name  96  samples  were 
examined.  Of  these  38  were  considered  suspicious  from  the  fact  that  they  contained 
more  than  7  i^er  cent  crude  fiber.  Eighteen  samples  were  believed  to  be  adulterated 
since  they  had  a  crude  fiber  content  of  9  per  cent  or  more.  From  these  figures  the 
authors  conclude  "that  38  per  cent  of  the  samples  of  corn  and  oats  sampled  and 
analyzed  in  our  laboratory  during  the  past  season  were  sus]ncious,  and  24  per  cent 
were  in  all  probability  adulterated.  .  .  .  The  materials  used  for  adulterating  corn 
and  oat  feeds  are  low-grade  refuse  products  like  oat  hulls,  oat  dust,  crushed  corn- 
cobs, corn  })ran,  and  mixed  corn  and  oat  feeds  composed  largely  of  such  refuse 
materials.  .  .  .  These  adulterations,  and  the  sale  of  mixed  corn  and  oat  feeds  as  pure 
ground  grains,  form  the  most  serious  violation  of  our  State  feeding  stuff  law.  Other 
adulterations  that  have  been  established  during  the  past  season  are  the  admixture  of 
ground  or  Avhole  screenings  to  mill  refuse  feeds,  oat  feeds,  and  ground  corn  and  oats, 
and  of  .  .  .  ground  corn  pith  to  dried  brewers'  grains.  Aside  from  the  adulteration 
of  the  grain  feeds,  the  situation  in  this  State  is  not,  on  the  whole,  discouraging. ' ' 

Concentrated  feeding  stuffs  licensed  for  sale  in  Wisconsin,  1903,  F.  W. 
WoLL  (  Wisconsin  ,Sla.  Bui.  UB,  pp.  .J,  4,  C-S)  .—Tha  text  of  the  State  feeding  stuff  law 
is  given  and  also  a  list  of  the  concentrated  feeds  licensed  for  sale  in  the  State  together 
with  figures  showing  their  guaranteed  protein  and  fat  content. 

The  Wisconsin  feeding- stuff  law  [WiHconsin  Sta.  Bpt.  1903,  pp.  2S2-2S4)  .—The 
text  of  the  State  feeding  stuff  law  is  quoted. 

Food  for  live  stock  [Jour.  Jamaica  Agr.  Soc,  6  {1902),  No.  11,  pp.  4o5-439). — The 
general  principles  of  stock  feeding  are  discussed  and  a  number  of  rations  made  up  of 
local  feeding  stuffs  are  suggested. 

Barley  chaff  as  a  cattle  feed,  .7.  P.  Wagner  [Jour.  Agr.  Pvat.,  n.  ser.,  5  {1903), 
No.  5,  p.  L'iS). — On  the  basis  of  the  nutritive  material  contained  l)arley  bran  is  said 
to  be  worth  50  cts.  i)er  100  kg.  as  a  feeding  stuff.  Brief  notes  regarding  its  use  are 
given. 

The  chemical  coniposition  of  the  bottle-tree,  J.  C.  Brunnich  and  W.  Max- 
well [Qucoisland  Agr.  Jour.,  11  {1902),  No.  5,  pp.  363-365). — The  pith  of  the  Ijottle- 
tree  {Sterculia  rupesiris)  is  suggested  as  a  possible  cattle  feed  in  times  of  extreme 
drought.     Proximates  and  ash  analyses  of  this  material  are  reported. 

Concerning  cacao  shells,  P.  \yELMANS  {Ztschr.  Oeffentl.  Chem.,  7  {1901),  pp.  491- 
500;  abs.  in  Ztfidir.  Untcrsuch.  Nahr.  u.  Genussmtl.,  5  {1902),  No.  23,  pp.  1165-1168). — 
A  study  of  cacao  shells  with  especial  reference  to  the  detection  of  this  material  when 
in  finely  ground  form  and  used  as  an  adulterant  for  powdered  cacao. 

Copra  products  at  Marseille,  K.  P.  Skinner  (  U.  S.  Consular  Epts.,  70  {1902), 
No.  267,  pp.  531-534)- — Considerable  information  is  given  regarding  the  manufacture 
of  cocoanut  butter  and  similar  products  made  from  cocoanut  oil. 

Crushed  corncobs,  F.  B.  Guthrie  {Agr.  Gaz.  New  South  Wales,  13  {1902),  No.  10, 
p.  1065). — The  feeding  value  of  ground  corncobs  is  discussed  and  analyses  of  ground 
cobs  and  ground  cob  mixtures  are  given. 

Effects  of  discriminate  ringbarking,  and  the  value  of  Kurrajong  as  a  fodder 
tree,  W.  Macdonald  {Agr.  Gaz.  New  Sou  tit.  Wale-%  13  {1902),  No.  :.',  pp.  1102-1104).— 
The  value  of  Kurrajong  scrub  {Sterculia  diversifolia)  for  feeding  purposes  is  discussed. 

Molassecuit  {Louisiana  I^lanter,  29  {1902),  No.  1,  p.  3). — It  is  stated  that  this 
stock  feed  consists  of  80  per  cent  molasses  and  20  per  cent  of  the  fine  cellular  matter 
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of  sugar  cane  secui-ed  from  hajJiaHse.  It  is  c.laimetl  that  this  material  is  dry  and  has 
an  advantage  over  molasses,  sinc(^  it  can  l)e  readily  handled  and  shipped. 

Variation  in  the  composition  of  molasses  feeds;  composition  and  feeding 
value  of  brewers'  grains,  L.  (iK.vNDE.Mi  (Join-.  Agr.  Prat.,  n.  xn:,  .',  {loo.i),  j,p. 
37,  38). — The  author  quotes  and  discusses  the  composition  of  a  number  of  such 
feeding  stuffs. 

Poppies  and  poppy-seed  cake,  F.  M.vcn  {iMudir.  Verx.  Stat.,  .57  {1902),  No. 
5-6,  pp.  419-459,  pis.  3). — The  cultufe  of  poppies  and  the  composition  and  feeding 
value  of  poppy  seed  and  poppy-seed  cake  are  discussed  and  proximate  and  ash 
analyses  are  reported.  The  author  summarizes  the  results  ol)tained  by  many  pre- 
vious investigators. 

Sugar  cane  as  a  fodder  for  stock,  F.  B.  Guthrie  {Agr.  Gaz.  Nciv  South  Wale.% 
13  {1902),  No.  10,  p.  1054). — Analyses  are  reported  of  whole  sugar  cane,  sugar-cane 
tops,  and  a  mixture  of  equal  parts  of  the  two.     These  analyses  follow: 

Analyses  of  sugar-cane  fa'ding  stuffs. 


Whole  sugar  cane 

Sugar-cane  tops 

Whole  cane  and  tops  1:1 


Water. 


Per  rent. 
71.0 
75.2 
73.1 


Per  cent. 
O.G 
1.7 
1.1 


Per  cent. 
0.4 


Nitrogen- 
free 
extract. 


Per  cent. 
18.0 
13.  G 
1.5.8 


(^rude 
liber. 


Per  cent. 
9.5 
7.4 
8.5 


Ash. 


Per  cent. 
0.5 
1.5 
1.0 


On  the  protein  compounds  in  whale-flesh  meal,  A.  K.vvi.i  {Norsk  Landmands- 
blad,  21  {1902),  No.  24,  })}).  281,  ^5^).— Analyses  of  24  samples. 

Succus  entericus  and  pancreatic  digestion,  E.  Pozerski  {Thesis,  Paris,  1902; 
(dts.  in.  British  Mid.  Jonr.,  1902,  No.  2179,  Epit.,  p.  52). — From  experiments  with  rab- 
bits and  dogs  the  following  conclusions  regarding  the  effect  of  the  intestinal  juice 
upon  the  amylolytic  action  of  the  pancreatic  and  salivary  secretions  were  drawn: 
"There  exists  in  the  succus  entericus  a  substance  which  renders  active  (or  aids  the 
action  of)  the  amylose  ferment  of  the  pancreatic;  secretion.  This  substance  has  a 
similar  adjuvant  action  on  the  amylose  of  the  saliva  and  of  Aspergillus  niger.  iVIacera- 
tion  of  lymphoid  glands,  especially  the  mesenteric  glands  and  spleen,  and  of  leuco- 
cytes gives  rise  to  a  substance  which  has  similar  activity  in  aiding  the  amylolytic 
ferment  of  the  pancreatic  juice.  This  substance  has  nothing  in  common  with  the 
trypsin  of  the  pancreatic  juice.  It  is  not  itself  a  diastatic  ferment.-  The  adjuvant 
action  of  this  substance  is  probably  due  to  the  presence  in  it  of  certain  salts  and  pro- 
teid  materials,  whose  precise  composition,  however,  has  not  yet  been  ascertained. 
This  substance  is  present  in  the  succus  entericms;  but  as  to  its  exact  origin  (whether 
secreted  by  the  mucosa  or  derived  from  leucocytes  which  have  passed  into  the  ali- 
mentary canal  in  the  processes  of  digestion)  there  is  still  some  tloubt." 

Animal  fluids  and  tissues  in  their  physical  relations.  VI,  Electrical  con- 
ductivity and  lowering  of  the  freezing  point  as  indicators  of  protein  cleavage, 
M.  Okek-Blo.m  {Skand.  Arch.  Phijsiol.,  13  {1902),  No.  «,  y<^v.  .>5S'-J7.^).— Experiments 
are  reported  and  discussed. 
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Investigation  in  milk  production,  T.  L.  Haecker  {Minnesota  Sta.  Ihd. 
89-148). — Several  lines  of  work  are  reported  as  follows: 

T}}e  food  of  maintenance  (pp.  89-97).— This  subject  was  studied  in  a  preliminary 
test  made  in  189-1  with  2  cows,  in  a  second  test  made  in  1896-97  with  2  cows,  and  in 
a  third  test  made  in  1897-98  with  3  cows.  On  an  average  daily  ration  of  11.38  lbs.  of 
dry  matter  containing  0.63  lb.  of  digestil)le  protein,  5.75  lbs.  of  carbohydrates,  and 
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0.12  11).  of  ether  extract,  dry,  barren  cows  made  an  average  daily  gain  of  0.23  lb. 
Thededuction  is  made  that  a  ration  of  11.5  lbs.  of  dry  matter  containingO.6  lb.  of  digesti- 
ble protein,  6  lbs  of  carbohydrates,  and  0.1  11).  of  ether  extract  is  sufficient  for  main- 
tenance of  dry,  barren  cows  at  rest  in  stall.  It  is  tentatively  suggested  that  for  cows 
at  work  in  a  dairy  with  ordinary  good  care  and  comfortable  quarters  the  following 
allowance  of  digestible  nutrients  per  1,000  lbs.  live  weight  be  made  for  maintenance: 
Protein  0.7  11).,  carbohydrates  7  lbs.,  and  ether  extract  0.1  lb.,  which  is  somewhat 
lower  than  the  Wolff  standard. 

Nutrient  requirements  (pp.  98-112). — The  experiments  reported  in  Bulletin  71  of  the 
station  (E.  S.  R.,  13,  p.  683)  and  di-scussed  witli  reference  to  jirotein  requirements 
are  here  discussed  with  reference  to  the  other  nutrients  as  well.  It  is  believed  that  the 
Lehmann  factors  for  milk  production  prescribe  more  nutrients  than  are  needed, 
that  the  quality  of  milk  is  quite  as  important  a  factor  as  the  quantity  of  milk  in  form- 
ulating a  feeding  standard,  and  that  heifers  require  more  nutrients  per  pound  of  milk 
yielded  than  do  mature  cows.  Tables  are  given  which  show  the  calculated  nutrients 
in  excess  of  that  required  for  maintenance  as  given  above  used  by  mature  cows  and 
by  heifers  in  the  production  of  1  \h.  of  milk  testing  a  given  percentage  of  fat,  and  the 
use  of  the  tables  is  explained.     .Some  of  the  figures  are  given  in  the  following  table: 

Nutrients  required  hij  mature  rous  (tnd  lit/  heifers  for  the  -producAion  of  one  i>ound  of  milk. 


Fat  content  of  milk: 
2.5  per  cent 

3  per  cent 

3.5  per  cent 

4  per  cent 

4.5  per  cent 

5  per  cent 

5.5  per  cent 

6  per  cent 


Mature  cows. 

Heifers. 

Protein. 

Carbo- 
hydrates. 

Ether 
extract. 

Protein. 

Carbo- 
hydrates. 

Pound. 

Pound. 

Pound. 

Pound. 

Pound. 

0. 0362 

0.164 

0. 0124 

0. 0380 

0.188 

.  0397 

.181 

.0130 

.0443 

.217 

.  0432 

.197 

.0147 

.  0505 

.  245 

.0467 

.214 

.  01.59 

.0568 

.273 

.0.502 

.230 

.0170 

.0630 

.302 

.  0.537 

.247 

.  0182 

.0693 

.330 

.  0572 

.263 

.0194 

.  0755 

.358 

.0607 

.280 

.0206 

.0818 

.387 

Ether 
extract. 


Pound. 
0. 0127 
.  0148 
.0170 
.0192 
.0213 
.02:35 
.0256 
.0278 


Protein  requireuieutx  (pp.  113-127). — In  a  feeding  experiment  from  November  11, 
1901,  to  February  17,  1902,  the  following  grain  i-ations  were  fed  to  different  lots  of  6 
cows  each:  (1)  Equal  parts  of  corn,  bran,  and  gluten  meal;  (2)  four  parts  each  of 
corn  and  l)raii  and  one  part  of  gluten  meal;  and  (3)  equal  parts  of  corn,  barley,  and 
oats.  The  nutritive  ratios  were,  resi)ectively,  1 :6.3,  1 :7.7,  and  1 :9.7.  Data  for  8  con- 
secutive weeks  are  given,  from  which  the  following  conclusions  in  substance  are 
drawn:  "Rations  having  a  nutritive  ratio  of  1:7.7  and  1:9.7,  respectively,  were  as 
effective  in  the  i)roduction  of  milk,  butter  fat,  and  milk  solids  as  was  the  one  having 
a  nutritive  ratio  of  1:6.3.  The  protein  required  in  milk  production  depends  upon 
the  quantity  and  quality  of  milk  yielded.  In  the  production  of  butter  fat  actually 
more  but  relatively  less  protein  and  other  nutrients  were  required  to  a  pound  of  butter 
fat  with  cows  giving  milk  containing  a  high  pev  cent  of  fat  than  with  those  giving 
milk  containing  a  low  per  cent  of  fat.  In  the  production  of  milk  solids  less  nutrients 
were  required  to  a  pound  with  cows  giving  milk  having  a  low  per  cent  of  butter  fat 
than  with  cows  giving  milk  having  a  higher  jier  cent  of  fat." 

Influence  of  stage  of  lactation  on  nutrient  requirements  (pp.  128-148). — Data  are  given 
showing  the  live  weight,  nutrients  consumed,  and  milk,  fat,  and  solids  produced  by 
each  of  8  cows  at  different  stages  of  lactation.  Averages  are  also  given  for  15  cows 
during  the  first  9  weeks  of  lactation.  The  author  makes  the  following  deductions 
from  the  data  presented: 

"  (1)  During  the  early  stages  of  the  period  of  lactation  cows  lose  rapidly  in  body 
weight — of  15  cows  the  average  decrease  per  cow  the  first  week  was  49  lbs. — and  dur- 
ing 56  days  there  was  a  daily  average  loss  per  cow  of  2  lbs. 
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"(2)  During  the  time  when  the  decrease  in  body  weight  takes  place  cows  yield 
dairy  pro(hict  in  excess  of  the  amount  provided  for  by  the  food  consumed,  the 
excess  of  yield  depending  upon  the  rate  of  loss  in  weight  of  body.  In  some  instances 
it  is  more  than  twice  the  amount  provided  for  by  the  available  nutriment. 

"(3)  The  excess  yield  of  dairy  products  gradually  decreases  until  al)out  the 
eleventh  week,  when  an  ecjuilibrium  generally  obtains  between  the  nutriment  con- 
sumed and  dairy  products  yielded,  though  in  this  respect  cows  differ;  those  of  a 
pronounced  dairy  temperament  taking  less  time,  while  those  not  strong  in  dairy 
temperament  decrease  more  slowly  in  weight  and  require  more  time  to  reach  normal 
work  in  milk  production.  Before  such  equili))rium  is  reached  the  body  fat  and  pos- 
sibly other  substances  contribute  directly  or  indirectly  to  jjroduct. 

"  (4)  The  normal  net  nutriment  requirements  to  a  pound  of  butter  fat  is  approx- 
imately 6.25  lbs.,  with  a  slight  increase  by  cows  yielding  milk  containing  a  low  per 
cent  of  butter  fat,  and  less  with  cows  giving  milk  containing  a  high  per  cent  of  but- 
ter fat. 

"(5)  The  normal  net  nutriment  I'ecjuirements  to  a  pound  of  milk  solids  yielded  is 
approximately  2.4  lbs.,  with  a  slight  increase  with  cows  yielding  milk  rich  in  butter 
fat  and  less  with  cows  giving  milk  containing  a  low  per  cent  of  l)utter  fat. 

"  (6)  When  the  daily  nutriment  available  for  product  and  the  products  yielded 
daily  are  reduced  to  an  approximate  common  value  of  energy,  it  is  found  that  it 
requires  about  l.To  lbs.  of  availal)le  nutriment  to  1  lb.  of  product;  that  is,  of  the 
available  nutriment,  4:5  per  cent  is  expended  ni  energy  and  57  per  cent  is  returned 
in  the  milk  solids. 

"  (7)  The  daily  yield  of  butter  fat  in  excess  of  the  nutriment  supply,  by  virtue  of 
an  average  daily  loss  per  cow  of  2  lbs.  in  body  weight,  was  0.28:5  lb.,  being  a  sacri- 
tice  of  7  lbs.  in  body  weight  to  1  lb.  of  butter  fat  yielded  in  excess  of  that  ])i-o\ided 
for  in  the  ration. 

"(S)  AVhen  the  normal  working  condition  of  body  weight  is  reached  the  nutri- 
ment required  to  a  pound  of  butter  fat  and  a  pound  of  milk  solids  remains  (piite 
constant  for  an  indefinite  time  under  proper  management." 

A  study  of  rations  fed  to  milch  cows  in  Connecticut,  C.  8.  Piieij-s  {Onmccti- 
cut  Starrs  Sfa.  Ixpt.  1901,  pp.  SI- 104). — This  work  was  begun  in  1892  and  has  been 
reported  upon  from  time  to  time  (E.  S.  R.,  13,  p.  983).  The  objects  have  been  to 
study  the  rations  in  use  by  farmers,  to  offer  suggestions  for  the  improvement  of  such 
rations,  and  to  study  the  economy  of  feeding  according  to  the  yields  of  butter  fat. 
During  the  7  years  previous  to  1900,  37  studies  were  made,  the  results  of  which 
sliowed  that  too  little  attention  has  been  paid  to  the  proportion  of  protein  used  in 
feeding  cows  and  too  little  effort  has  been  made  to  feed  according  to  the  productive- 
ness of  cows.  The  work  during  1900  and  1901  related  to  feeding  according  to  the 
yields  of  butter  fat,  and  is  summarized  by  the  author  as  follows: 

' '  Four  herds  of  cows  were  studied  during  the  winter  of  1900-1901.  Two  tests  were 
made  with  each  herd,  covering  periods  of  12  days  each  in  all  except  one  test,  which 
lasted  11  days. 

"In  the  first  test  the  entire  herd  was  fed  the  ration  in  use  by  the  dairyman,  which 
usually  was  nearly  the  same  for  all  cows  of  the  herd.  The  amount  of  protein  in  the 
ration  varied  for  the  different  herds  from  1.75  to  2.40  lbs.  per  cow  per  day. 

"In  the  second  test  the  ration  was  varied  according  to  the  yields  of  butter  fat  pro- 
duced in  the  first  test.  Two  grain  mixtures  were  used  in  this  test;  the  lirst  was 
included  with  the  coarse  fodders  in  what  was  called  a  basal  ration,  which  was 
planned  to  contain  about  the  same  amount  of  protein  as  the  average  ration  used  in 
the  first  test;  the  second  grain  mixture,  called  a  protein  mixture,  was  chiefly  made 
up  of  concentrated  nitrogenous  grain  feeds,  combined  in  such  proportions  as  to  fur- 
nish in  the  different  cases  0.2  and  0.3  lb.  of  protein  for  each  pound  of  the  mixture. 
The  plan  of  feeding  in  this  test  was  to  use  the  basal  ration  uniformly  for  all  cows  in 
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the  test  and  to  add  to  this  eertain  quantities  of  the  protein  mixture,  varyinjjf  for 
the  different  cows  according  to  the  average  daily  amount  of  butter  fat  they  had  pro- 
duced in  the  first  test. ' ' 

The  following  table  summarizes  the  result  of  each  test: 

Original  and  suggested  rations  fed  to  dairy  coivs. 


Aver- 
age 
weight 

cows. 

Digesti- 
ble pro- 
tein. 

Fuel 
value. 

Nutri- 
tive 
ratio. 

Total 
cost  of 
ration. 

Cost, 
less  val- 
ue of 
ma- 
nure. 

Dailv 
yield 

of 
milk. 

Daily 
vield 
■  of 
butter. 

Total 
cost  of 
100  lbs. 

milk. 

Total 
cost  of 

1  lb. 
butter. 

Herd  T: 

Lbg. 

Lbs. 

Calories. 

Cents. 

Cents. 

Lbs. 

Lbs. 

Cents. 

First  test 

750 

1.75 

27,960 

1:7.6 

17.0 

10.3 

14.1 

0.87 

$1.21 

19.5 

Second  test  . . 

750 

1.90 

24,860 

1:6.0 

17.1 

10.1 

14.7 

.94 

1.16 

18.2 

Herd  U: 

First  test 

725 

1.77 

29, 480 

1:8.0 

18.6 

11.8 

17.4 

.98 

1.07 

19.0 

Second  test . . 

725 

2.44 

29,610 

1:5.5 

19.9 

11.5 

18.0 

1.10 

1.10 

18.1 

Herd  V: 

First  test 

800 

2.19 

35, 140 

1:7.6 

21.7 

13.0 

19.4 

1.04 

1.12 

20.9 

Second  test  . . 

800 

2.34 

30,320 

1:6.0 

19.6 

11.4 

19.1 

l.OC 

1.03 

18.5 

Herd  W: 

First  test 

900 

2.40 

30, 990 

1:5.9 

20.1 

11.8 

19.6 

1.03 

1.03 

19.5 

Second  test  . . 

900 

2.74 

29,710 

1:4.8 

20.0 

11.1 

18.1 

1.00 

1.10 

20.0 

"Tlie  cost  of  the  average  ration  was  less  in  the  second  test  for  1  herd,  practically 
the  same  for  2  herds,  and  was  more  in  the  second  test  for  1  herd.  The  average  food 
cost  of  producing  100  1V)S.  of  milk  was  less  in  the  second  test  for  2  herds  and  was 
more  for  the  other  2  herds.  The  average  food  cost  of  1  lb.  of  butter  was  less  in  the 
cases  of  3  herds  and  more  in  the  case  of  1  herd  in  the  second  tests. 

"When  the  food  cost  of  jirodncing  milk  and  butter  is  compared  by  groups  of  cows 
fed  different  amounts  of  protein  in  the  first  and  second  tests,  it  appears  that  the  cost 
of  producing  1  lb.  of  butter  was  less  in  nearly  all  groups  in  the  second  test  than  in 
the  first,  when  the  amount  of  protein  in  the  second  test  was  not  more  than  about  2.6 
lbs.  per  day.  The  gains  in  yields  and  profit  in  the  second  tests  seem  to  be  most 
marked  when  the  results  from  the  use  of  from  1.9  to  2.4  lbs.  of  protein  are  compared 
with  those  from  the  use  of  smaller  quantities. 

* '  The  economy  of  feeding  according  to  the  yields  of  milk  or  butter  fat  depends  much 
upon  what  yields  are  taken  as  a  basis.  In  these  experiments,  where  about  2  lbs.  of 
protein  was  used  as  a  basal  ration  for  a  yield  of  0.5  lb.  of  butter  fat  daily,  and  the 
protein  was  increased  from  0.20  to  0.27  lb.  for  an  increase  of  from  0.15  to  0.20  lb.  of 
butter  fat,  the  food  cost  of  production  was  generally  less,  until  the  protein  reached 
about  2.6  lbs.,  than  where  uniform  rations  with  smaller  amounts  of  protein  were 
used.  The  number  of  experiments  is  too  small  and  the  variations  in  the  amounts  of 
protein  fed  are  too  limited  to  be  used  as  a  basis  for  judging  the  amounts  of  protein 
needed  for  a  given  yield  of  butter  fat;  but  the  indications  are  that  the  amount  of 
protein  fed  should  l)e  between  1.9  and  2.5  lbs.,  varying  according  to  the  productive- 
ness of  the  cow." 

Value  of  sugar  beets  as  a  food  for  milch  cows,  G.  W.  Berglitnd  {Nord.  Mejeri 
Tidn.,  J8  {1903),  Xo.  4,  pp.  43,44)- — Sugar  beets  were  fed  to  32  cows,  in  quantities 
ranging  for  the  5  different  groups  from  10  to  25  kg.  per  head  daily.  The  grain  feed 
given  was  1  kg.  malt  sprouts,  1  kg.  wheat  bran,  i  kg.  each  of  peanut  meal  and  sun- 
flower-seed cake,  1  kg.  rape-seed  cake,  with  straw  and  hay  as  roughage.  The  exper- 
imental periods  lasted  from  19  to  23  days.  The  highest  returns  were  obtained  with 
cows  fed  20  kg.  of  beets  per  day,  those  fed  10  kg.  coming  second.  The  author  con- 
cludes that  sugar  beets  are  an  excellent  food  for  milch  cows;  they  increase  the  milk 
flow  perceptibly  without  affecting  the  fat  content  of  the  milk,  and  may  be  advan- 
tageously used  to  take  the  place,  in  i)art,  of  starchy  concentrated  foods  in  the  feeding 
of  milch  cows. — p.  w.  woll. 
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Official  tests  of  dairy  cows,  1901-2,  F.  W.  \Xu\a.  [  Wi!^rou.vn  Sta.  Rpt.  1902, 
iqi.  VJl-l.n). — Tul)iilate(l  (lata  arc  given  for  tents  of  196  pure-])re(l  cows  representing 
Ilolstein,  Guernsey,  Jersey,  and  Red-Polled  breeds  and  belonging  to  lit  different 
breeders.  Many  of  the  cows  were  tested  more  than  once.  The  rules  governing  the 
tests  are  included.  The  work  of  testing  pure-bred  cows  was  begun  by  the  station  in 
1894.  The  average  production  of  the  Ilolstein  cows  in  7  days  was  as  follows:  Cows 
5  years  old  and  over  (55  tests),  401.5  lbs.  of  milk  and  14.275  lbs.  of  fat;  cows  4  years 
old  (29  tests),  380.G  lbs.  of  milk  and  13.412  lbs.  of  fat;  cows  3  years  old  (44  tests),  370.2 
lbs.  of  milk  and  13.253  lbs.  of  fat;  cows  2  years  old  (04  tests),  2S2.1  lbs.  of  milk  and 
9.851  lbs.  of  fat. 

Investigations  of  methods  of  milking,  F.  W.  Wou,  (  ir/.sc<>//,s///  Sin.  Rfii.  190..',  jqi. 
75-10<;,  p/s.  ,.^).— Tills  is  a  n'sumr  of  F.idletin  m  of  the  station  ( i-;.  8.  R.,  14,  ]>.  (594). 

Efficiency  of  a  covered  pail  in  excluding  filth  and  bacteria  from  milk,  W.  A. 
Stocking,  .tk.  {Connecticut  Storrs  Slu.  Rpt.  1901,  pp.  ]0r>-i21,  fig.  1). — Gomparative 
determinations  were  made  of  the  amount  of  dirt  in  milk  drawn  into  an  open  pail 
and  into  an  ordinary  pail  provided  with  a  closely  fitting  cover,  having  on  one  side  a 
funnel  4  in.  in  diameter,  across  the  l)ottom  of  whic-h  was  a  fine  wire  gauze.  When  in 
use  a  few  layers  of  cheese  cloth  were  held  in  })lace  above  the  wire  gauze  by  means 
of  a  second  funnel  fitting  loosely  inside  the  first.  The  milking  was  done  uu'ler 
favorable  conditions  as  regards  cleanliness.  Of  several  methods  tested  for  determin- 
ing the  amount  of  dirt  in  the  milk,  the  following  was  found  most  satisfactory: 

"The  sample  of  milk  was  heated  to  90°  F.,  and  was  then  run  through  a  separator 
the  bowl  of  which  had  also  been  warmed  to  90°  by  running  through  it  warm  filtered 
water,  the  amount  and  temperature  of  the  water  necessary  for  the  purpose  ha^'ing 
been  previously  ascertained.  The  milk  was  poured  directly  from  the  sampling  flask 
into  the  receiving  cup  of  the  separator,  thus  avoiding  any  error  that  might  arise 
from  ])Ouring  it  through  the  supply  tank.  The  sampling  flask  was  then  washed 
with  warm  iiltered  water,  and  this  was  also  poured  into  the  bowl.  After  that  filtered 
water  at  90°  was  run  through  in  sufficient  quantity  to  M^ash  out  the  greater  part  of 
the  milk  from  the  dirt  residue.  If  the  bowl  was  running  at  the  jtroper  speed  before 
the  milk  was  poured  in,  and  if  the  speed  was  maintained  till  the  overflow  had 
entirely  ceased,  there  would  be  left  in  the  bowl  a  watery  liquid  containing  the  diit 
from  the  sample  and  a  small  percentage  of  milk;  but  when  the  work  was  properly 
done  there  would  be  no  fat  left  in  the  bowl  to  interfere  with  the  subsequent  filtering. 
The  contents  of  the  bowl,  which  consisted  of  the  dirt  residue  and  small  (juantities  of 
milk,  were  then  collected  in  a  small  dish  by  means  of  repeated  washing,  and  these 
were  filtered  through  a  filter  paper  which  had  previously  been  dried  in  a  desiccator 
and  weighed.  In  order  to  free  the  residue  on  the  filter  paper  from  all  trace  of  milk 
it  was  necessary  to  wash  it  for  several  hours  with  warm  filtered  water.  After  wash- 
ing until  the  filtrate  showed  no  traces  of  cloudiness  the  paper  with  the  <lirt  was 
again  dried  in  the  desiccator  and  weighed,  and  the  weight  of  the  dirt  comiiuted." 

On  an  average  for  15  tests  0.1103  gm.  of  dried  insoluble  dirt  was  removed  from  1 
liter  of  milk  drawn  into  the  open  pail,  and  0.0408  gm.  from  1  liter  drawn  into  the 
covered  pail,  showing  that  63  per  cent  of  dirt  was  excluded  by  the  cover.  Milk 
drawn  into  an  open  pail  was  compared  with  milk  drawn  under  similar  conditions 
and  strained  immediately  after  milking.  Straining  removed  46.6  ])er  cent  of  the 
dirt.  Studies  were  also  made  of  the  germ  content  and  keeping  (pialities  of  tin*  milk 
obtained  by  the  different  methods,  with  the  results  summarized  ])y  tlie  author  as 
follows: 

"In  the  fresh  milk  from  the  covered  pail  th(«  total  number  of  bacteria  was  about 
71  per  cent,  and  the  number  of  acid  bacteria  al)out  59  per  cent  of  those  in  the  fresh 
milk  from  the  open  pail.  In  the  fresh  strained  milk  the  total  number  of  bacteria 
was  89  per  cent  and  the  number  of  acid  bacteria  83  per  cent  of  those  in  the  milk  not 
strained. 
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"After  the  milk  had  stood  for  50  hours  at  constant  temperature  of  70°  F.  the  average 
for  the  total  number  of  bacteria  was  larger  in  the  milk  iron\  the  covered  pail  tlian  in 
that  from  the  open  pail;  while  the  average  for  the  acid  jiroducing  species  was  larger 
in  the  latter  than  in  the  former.  In  the  strained  milk  both  the  total  number  and 
the  number  of  acid  bacteria  were  larger  than  in  the  nulk  not  strained. 

"The  milk  from  the  covered  pail  curdled  sooner  than  that  from  the  open  jaail,  the 
average  difference  being  about  7  hours;  likewise  the  strained  milk  curdled  sooner 
than  the  milk  not  strained,  the  average  difference  being  also  about  7  hours.  This 
fact,  however,  is  of  but  little  moment  since  any  of  these  samples  had  they  been  kept 
at  the  usual  temperatures  for  handling  milk  would  have  remained  sweet  longer  than 
milk  is  usually  kept. 

"The  results  of  these  tests  would  seem  to  indicate  that  the  covered  pail  is  more 
efficient  for  the  production  of  pure  milk  than  straining  milk  drawn  into  an  open  pail. 
It  is  quite  evident  also  that  to  keeiJ  the  dirt  out  of  the  milk  in  the  first  i>lace  is  much 
better  than  straining  it  out  after  the  milking.  A  considerable  portion  of  the  dirt 
dissolves  quickly  in  the  warm  nulk  and  thus  introduces  a  contamination  that  can  not 
be  strained  out." 

The  comparative  growth  of  different  species  of  bacteria  in  normal  milk, 
H.  W.  Conn  and  W.  I\I.  Estex  {Cunnertinit  A'/orr.s-  St((.  Rpt.  1901,  pp.  13-80)  .—The 
importance  of  a  better  knowledge  of  the  development  of  different  species  of  bacteria 
in  nulk  imder  normal  conditions  is  briefly  discussed,  the  method  of  investigation 
used  by  the  authors  is  described,  and  the  following  3  series  of  experiments  are  reported 
upon  in  detail  and  summarized:  (1)  The  comparative  growth  of  different  species  of 
bacteria  in  milk  at  20°  C. ;  (2)  the  effect  of  icing  milk  upon  the  development  of  bac- 
teria; and  (3)  the  comparative  growth  of  bacteria  in  milk  at  temperatures  of  20  and  13°. 

The  method  of  study  has  been  noted  briefly  from  another  source  (E.  S.  E,.,  14,  p. 
907).  The  culture  medium  is  prepared  in  practically  the  same  way  as  ordinary 
gelatin,  with  the  addition  of  litmus  and  milk  sugar.  The  sample  of  milk  to  be  tested 
is  properly  diluted  and  plate  cultures  are  made.  The  colonies  are  counted  after 
several  days  to  determine  the  total  number  and  the  nund^er  of  different  kinds.  The 
necessity  of  keeping  the  plates  3  to  5  days  or  longer  is  considered  the  most  serious 
fault  of  the  method,  as  under  certain  conditions  complete  licjuefaction  takes  place 
before  the  colonies  can  be  differentiated.  The  authors  have  been  able  to  differen- 
tiate about  30  species  of  bacteria  by  their  method.  The  forms  most  commonly  found 
in  milk  a  few  hours  old  were  Bacillus  acidi  lactici,  B.  acidi  lactici  JI,  B.  lactis  icrogenes 
( from  which  B.  coli  communis  was  not  differentiated ) ,  several  allied  species  designated 
the  Streptococcus  group,  ra])id  and  slow  liijuefying  bacteria,  and  2  species  of  Sarcina. 
While  the  differentiation  is  considered  only  approximate,  the  authors  are  convinced 
that  the  error  is  not  very  great. 

The  3  series  of  experiments  as  a  whole  showed  little  regularity  in  the  comparative 
development  of  the  different  species  of  bacteria  in  milk.  The  number  of  bacteria  at 
any  stage  was  found  to  be  more  dependent  upon  temperature  than  upon  the  original 
contamination.  As  regards  the  development  of  the  bacteria,  2  periods  were  recog- 
nized, the  first,  in  which  the  number  of  bacteria  was  less  than  10  million  per  cubic 
centimeter,  lasting  from  24  to  50  hours  according  as  the  temperature  was  20  or  13°, 
and  the  second,  in  which  the  lumiber  of  bacteria  was  above  10  million,  lasting  from 
the  end  of  the  first  period  until  the  time  of  curdling.  Some  of  the  changes  which 
occurred  during  the  first  period  may  be  noted  as  follows:  The  number  of  bacteria  in 
milk  was  not  increased,  but  was  frequently  reduced  during  the  first  few  hours  after 
milking.  At  20°  most  of  the  species  began  to  increase  in  absolute  numbers  after  the 
first  6  hours,  B.  acidi  lactici  increased  uniformly,  the  other  lactic  acid  bacteria  were 
irregular  in  their  development,  the  Streptococcus  group  always  increased,  the  lique- 
fying bacteria  practically  always  increased  in  absolute  and  sometimes  in  relative 
numbers,  the  species  of  Sarcina  developed  but  little,  and  the  miscellaneous  species 
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decreased  slightly  during  the  first  period.  At  13°  the  original  period  of  no  growth 
was  increased,  the  nundier  of  bacteria  at  the  end  of  50  hours  being  no  greater  than 
that  in  milk  at  20°  after  18  hours.  The  rapid  development  of  bacteria  after  40  hours 
was  most  frequently  due  to  the  growth  of  the  Strei)tococcus  group,  rather  than  to  the 
lactic-acid  bacteria.  The  development  of  the  miscellaneous  species  was  favored  by 
the  lower  temperature.  The  preliminary  icing  of  milk  for  a  period  of  15  hours  greatly 
reduced  the  number  of  l)acteria,  the  number  present  at  the  time  of  curdling  being 
much  less  than  in  samples  not  previously  iced.  The  preliminary  icing  favored  the 
development  of  a  nundjer  of  miscellaneous  species,  but  delayed  the  development  of 
the  B.  acidi  lacticL 

During  the  second  period  the  lactic-acid  l)acteria,  especially  B.  ackll  ladici, 
increased  with  marvelous  rapidity,  their  number  sometimes  reaching  99  per  cent  of 
the  total  number  of  bacteria.  The  other  species  decreased  in  both  relative  and 
absolute  nund)ers.     The  li(|uefying  bacteria  fre<iuently  disai)peared  entirely. 

Th.e  presence  of  tubercle  bacilli  in  market  milk  and  butter,  Pawlowsky 
{Compt.  Rend.  JO.  Coikj.  Lilcriial.  If//;/.  <i  Ih'iiiof/r.,  J'ttrix,  1900,  pp.  187-189). — As 
determined  by  inoculation  experiments  with  guinea  pigs  tubercle  bacilli  were  present 
in  1  out  of  51  samples  of  milk  and  in  1  out  of  54  samples  of  butter  examined.  A 
bacillus  resembling  tlie  tubercle  bacillus  was  also  present  in  .'!  of  the  samples  of 
butter. 

A  new  metliod  of  sterilizing  milk,  C.  C.  L.  Budde  {Nord.  Mejerl  Tidn.,  18 
{1903) ,  No.  -T,  pp.  0,5,  GO). — Tiie  method  depends  on  the  action  of  nascent  oxygen  on 
the  micro-organisms  in  milk  at  a  temperature  above  40°  C. ;  it  consists  in  the  addition 
of  a  small  quantity  of  hydrogen  peroxid  to  the  milk  (0.9  gm.  per  liter)  and  heating 
rapidly  to  50°;  or  hydrogen  peroxid  maybe  added  to  milk  jjreviously  heated  to 
about  50°,  so  that  it  will  contain  about  0.85  gm.  of  hydrogen  peroxid  to  the  liter; 
in  either  case  the  subsequent  heating  of  the  milk  is  continued  for  5  to  6  hours.  An 
excess  of  hydrogen  peroxid  may  be  rendered  innocuous  by  the  addition  of  a  sterile 
infusion  of  eonnnon  j^east.  The  author  has  applied  for  a  patent  for  the  method  in 
European  countries. — f.  w.  woll. 

Sterilization  of  milk  by  means  of  peroxid  of  hydrogen,  C  Barthel  {Nord. 
Mcji'vi  Tidn.,  IS  {1903),  No.  11,  pp.  139-141).— The  author  discusses  the  results  of 
the  investigations  of  Heidenhain,  Henrietta  Chick,  J.  Huwart,  and  A.  Rosam  on  the 
use  of  hydrogen  jjeroxid  for  tlie  sterilization  of  milk  and  reports  a  number  of 
experiments  which  he  conducted  on  this  iwint,  with  special  reference  to  the  Budde 
method  of  milk  sterilization  (noted  above).  The  amount  of  undecomposed  hydro- 
gen })eroxid  in  the  milk  was  determined  in  the  following  manner:  5  cc.  of  dilute 
suli)huric  acid  (1:3)  was  added  to  25  cc.  of  milk,  and  to  5  cc.  of  the  clear  fil- 
trate 10  cc.  of  a  10  per  cent  potassium  iodid  solution  and  5  cc.  of  sulphuric  acid 
(1:3)  were  added.  The  free  iodin  was  then  titrated  back  with  a  tenth  normal  thio- 
sulphate  solution,  after  having  been  left  standing  in  a  dark  place  for  4  hours  and  fre- 
quently shaken.  It  was  found  that  an  excess  of  only  0.05  gm.  of  hydrogen  peroxid 
per  liter  of  milk  is  plainly  noticeable  by  taste.  If  only  a  trace  or  no  undecom- 
posed peroxid  is  present  the  milk  will  remain  sweet  for  a  longer  or  shorter  time, 
according  to  the  temperature  at  which  the  milk  is  kept,  but  after  some  time,  when 
the  bacteria  recover  from  the  effects  of  the  peroxid,  decomposition  of  the  milk  will 
begin.  The  practicability  of  the  Budde  method  is  questioned  by  the  author  because 
the  amount  of  peroxid  required  for  different  kinds  of  milk  can  only  be  determined 
by  frequent  exact  chemical  titrations,  and  also  because  the  commercial  3  per  cent 
peroxid,  partly  on  account  of  its  impurities  and  partly  on  account  of  its  dilution, 
can  not  be  used  in  practical  work,  while  the  chemically  pure  peroxid  is  too  expen- 
sive to  be  used  under  such  conditions. 

The  author  finds  that  milk  to  -which  minimum  quantities  of  peroxid  (e.  g.,  0.1 
gm.  per  liter)  are  added  after  heating  to  from  45  to  50°  C.  for  some  minutes,  will 
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react  toward  the  Storch  paraphenylenediamine  test  like  milk  which  has  been  pas- 
teurized at  80°  C.  or  above. — f.  w.  woll. 

Observations  on  tlie  use  of  acid  tests  for  milk  and  cream,  E.  H.  Farrinoton 
(Wisconsin  Sta.  Rpt.  1902,  pp.  128-135). — The  results  of  several  tests  are  reported. 
It  was  found  that  standard  alkaline  solutions  used  in  the  determination  of  acidity 
in  milk  and  cream  were  unaffected  by  freezing  and  thawing,  provided  all  the  ice  was 
melted  before  the  liquid  was  used.  While  the  dry  alkaline  tal>lets  keej)  indefinitely, 
the  solutions  prepared  from  them  were  found  to  lose  in  strength  after  keeping  for  about 
1  week.  When  a  solution  was  allowed  to  remain  in  the  ])nrette  over  night  the  loss 
in  strength  was  noticeable.  The  curd  and  the  whey  in  the  same  sample,  even  after 
standing  for  8  days,  were  shown  to  neutralize  different  amounts  of  alkali,  emphasiz- 
ing the  importance  of  thorough  mixing  before  testing.  Determinations  of  the  acidity 
in  samples  of  cream  containing  from  25  to  50  per  cent  of  fat  and  kept  under  uni- 
form conditions  showed  maximum  degrees  of  acidity,  varying  with  the  fat  content. 
The  maximum  amount  of  acid  developed  in  skim  milk  was  0.78  per  cent,  in  25  per 
cent  cream  0.6  per  cent,  and  in  40  per  cent  cream  0.5  i)er  cent.  Only  0.11  per  cent 
of  acid  developed  in  cream  containing  50  per  cent  of  fat  before  the  sample  was  too 
thick  to  draw  into  the  pijiette. 

A  modified  cream-test  bottle,  E.  H.  Farrington  (  Wisconsin  Sta.  Rpt.  1902, 
pp.  147-149,  fnj.  1). — The  author  cundemns  a  tendency  on  the  partof  manufacturers  to 
increase  the  diameter  of  the  necks  of  cream-test  bottles,  permitting  in  some  cases  the 
entire  graduation  from  0  to  30  per  cent  to  occupy  a  space  of  only  2  in.  in  length. 
In  the  modified  test  bottle  designed  by  the  author  and  here  figured  and  described 
the  capacity  of  the  l)ulb  is  decreased  from  about  55  cc.  to  about  45  cc,  which  is  con- 
sidered large  enough  when  the  quantity  of  cream  is  18  gm.  The  diameter  of  the 
neck  is  decreased  so  that  the  graduated  scale  occupies  about  twice  the  usual  length, 
permitting  readings  of  \  jier  cent.  The  bottle  is  of  the  usual  length  of  a  milk-test 
bottle. 

The  composition  of  frozen  milk,  E.  H.  Farrington  ( Wisconsin  Sta.  llpt.  1902, 
pp.  136,  137). — Analyses  were  made  of  3  lots  of  milk  l)efore  freezing,  of  the  liquid 
portion  of  samples  containing  different  amounts  of  ice,  and  of  the  melted  ic-e. 
When  about  25  per  cent  of  the  sample  was  frozen  the  fat  content  of  the  liquid  por- 
tion was  about  0.5  per  cent  higher  and  of  the  ice  about  1  per  cent  lower  than  that 
of  the  original  sample.  When  from  40  to  50  per  cent  of  the  milk  was  frozen  there 
was  no  great  difference  in  the  fat  content  of  the  licjuid  and  iced  portions.  The  casein, 
ash,  and  milk  sugar  were  not  separated  very  much  by  freezing. 

Ekenberg's  "desiccator  "  [Nord.  Mejeri  Tidn.,18  (1903),  No.  8, pp.  99, 100). — A 
description  is  given  of  the  apparatus  constructed  by  M.  P^kenberg  for  the  manufacture 
of  the  "milk  flour"  invented  by  him  (E.  S.  R.,  14,  p.  804).  An  analysis  of  the 
product  shows  its  composition  to  be  as  follows:  Albuminoids  36  per  cent,  carbo- 
hydrates 49  per  cent,  fat  1  per  cent,  mineral  matter  7.5  ^qx  cent,  and  moisture  6.5 
per  cent. — f.  av.  woll. 

Swedish,  butter  exhibits,  1901,  N.  Engstrom  {MeddeJ.  K.  Landtbr.  Styr. 
\^Su'eden'\,  1902,  No.  79,  jjp.  47). — During  the  year  359  creameries  took  part  in  the 
exhibits.  In  all,  1,374  tubs  of  butter  were  exhibited.  The  average  water  content  of 
the  butter  was  13.3  per  cent,  the  range  being  from  9.7  to  20.4  per  cent.  Of  the  total 
number  of  creameries  327  furnished  butter  made  from  pasteurized  cream  for  all  and 
13  creameries  for  some  of  the  exhibits  in  which  they  participated,  while  8  did  not 
pasteurize  the  cream,  and  11  failed  to  give  information  on  this  point.  Pure-culture 
starters  were  used  throughout  the  year  by  43.4  per  cent  of  the  creameries  and  but- 
termilk starters  by  37.6  per  cent.  Sweet-cream  butter  was  made  by  7  per  cent  and 
radiator  butter  by  3.9  per  cent  of  the  creameries.  A  marked  beneficial  effect  of  the 
pasteurization  of  the  cream,  as  regards  the  quality  of  the  butter  made  from  it,  is 
apparent  from  the  scores  presented  in  the  report. 
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The  averao:e  fat  content  of  871  samples  of  separator  skim  milk  examined  (hiring  the 
year  was  0.12  per  cent,  the  fignres  for  the  different  separators  ranging  Ijetween  0.07 
I)er  cent  and  0.23  per  cent.  Of  the  550  samples  of  Inittermilk  teste:!,  that  from  pas- 
teurized cream  contained,  on  the  average,  0.49  per  cent  of  fat,  and  that  from  raw- 
cream  0.50  per  cent;  the  lower  and  upper  limits  obtained  in  the  former  case  being 
0.2?>  and  Lt)7  per  cent  and  in  the  latter  case  0.31  and  0.83  per  cent.  The  average 
loss  of  fat  in  the  skim  milk  Avas  0.104  lb.  per  100  lbs.  of  milk,  and  in  the  Ixittermilk 
0.049  lb.,  the  total  figures  in  the  case  of  pasteurized  butter  being  0.143  lb.  and  in 
the  case  of  raw-cream  ])utter  0.169. — f.  w.  woll. 

Water  content  of  butter,  L.  F.  Rosengken  {Xord.  Mcjcri  TIdn.,  18  {lUOS),  No.  S, 
p]i.  .?7,  oS). — Tiie  fullowing  conclusions  are  drawn  from  the  results  of  investigations 
(^f  the  relation  of  churning  conditions  to  the  water  content  of  butter:  A  low  water 
content  may  be  obtained  by  various  methods  of  procedure — by  lowering  the  churning 
temperature,  by  washing  the  butter  well  with  cold  water  and  allowing  the  washings 
to  drain  thoroughly,  by  salting  before  working,  and  by  postponing  the  second  work- 
ing in  until  the  butter  has  l)ecome  hardened  in  the  refrigerator  room  (preferaljly 
until  the  next  morning).  Numerou.s  analyses  are  given  of  butter  made  under 
different  conditions  as  to  time  and  methods  of  working,  salting,  etc. — v.  w.  woll. 

The  composition  of  processor  renovated  butter,  C.  A.  Ckampton  {Jonr.  Amer. 
Chan.  Sor.,.j^  { 100.;),  Xo.  4,  pp.  .?.y<?-.iy6').— Previously  noted  (E.  S.  R.,  14,  p.  523) . 

Conditions  affecting  tlie  character  of  butter  fat,  T.  E.  Thokpe  {Jour.  Bd. 
Agr.  \_Lon<J<>ii'\,  U  {190S),  Xo.  -'/,  pp-  447-460). — This  is  a  general  discussion  of  the 
subject,  several  methods  of  analysis  being  described  and  investigations  by  Weren- 
skiold  in  Norway,  Boggild  and  Stein  in  Denmark,  and  others  being  reviewed. 

Pasteurized  cream  butter,  E.  H.  Farrington  and  J.  H.  Godfrey  {Wisconsin 
Sin.  Jipd.  190:il,  j)p-  1S8~14"2). — Pasteurization  of  cream  in  butter  making,  -which  is 
not  commonly  done  in  American  creameries  at  the  present  time,  is  considered  as 
theoretically  a  promising  way  of  overcoming  one  of  the  most  common  faults  in 
creamery  butter,  namely,  the  lack  of  uniformity  in  quality.  In  exi)eriments  along 
this  line  from  1,000  to  1,500  lbs.  of  sweet  cream  was  mixed  and  divided  into  3  lots, 
one  of  which  was  cooled  to  50°  F.  and  churned  sweet;  one  heated  to  185  to  190° 
in  a  continuous  pasteurizer,  cooled  immediately  to  54°,  and  then  ripened  at  75°  with 
a  pure  culture;  and  one  ripened  at  70  to  75°  with  the  same  starter,  without  previous 
pasteurization.  The  experiment  was  repeated  a  number  of  times  during  the  period 
from  April  to  July.  Notes  are  given  on  the  butter  made  from  the  sweet  cream, 
pasteurized  cream,  and  raw  cream.  "The  sweet-cream  butter  was  at  its  best  when 
made.  It  did  not  improve  with  age,  but  rapidly  deteriorated,  becoming  decidedly 
off-flavor  in  3  weeks'  time.  The  pasteurized- cream  butter  was  muc-h  better  than  the 
sweet-cream  butter,  and  its  flavor  improved  or  became  more  pronounced  until  it  was 
5  weeks  old.  After  about  3  weeks  tlie  flavor  was  fully  as  good  as  the  fresh  raw- 
cream  butter  and  during  this  time  very  little,  if  any,  objection  could  be  made  to  it." 
The  raw-cream  butter  was  also  at  its  best  when  first  made.  The  body  of  the  pas- 
teurized butter  was  not  defective  at  any  time,  which  is  attributed  to  the  method  of 
heating  and  cooling  used. 

Difiiculties  in  the  way  of  drawing  conclusions  from  experiments  in  butter 
making  when  based  on  one  judge's  scores,  E.  H.  Farrington  {Wvsconsin  Sia. 
Rpi.  1902,  pp.  14;J-14G).— The  scores  of  the  judges  in  the  above  experiments  are  given 
and  commented  upon.  "The  differences  in  scores  suggest  that  when  important  mat- 
ters are  at  stake,  the  opinions  of  a  number  of  judges  working  independently  or  in 
sets  of  three  judges  should  be  obtained,  eacli  tribunal  making  its  report  indeijend- 
ently  of  the  other,  and  none  of  them  knowing  anything  about  the  liistory  of  the 
butter  scored." 

Influence  of  cold  curing  on  the  quality  of  Cheddar  cheese,  S.  M.  Babcock, 
H.  L.  Russell,  A.  Vivian,  and  U.S.  Baer  (  Wisco)t.^in  Sia.  Kid.  1902,pp.  150-164) .—Thia 
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is  an  account  of  a  continuation  of  the  investigations  described  in  the  last  report  of 
the  station  (E.  >S.  E.,  13,  p.  988).  The  results  of  the  work  as  a  whole  were  included 
in  Bulletin  94  of  the  station  (E.  S.  R.,  14,  p.  490),  in  wliich  the  advantages  and  dis- 
advantages of  cold  curing  were  considered  at  length. 

Influence  of  temperatures  approximating'  60°  F.  on  the  development  of 
flavor  in  cold-cured  cheese,  S.  M.  Babcock,  H.  L.  Rfssell,  A.  Vivian,  and  U.  S. 
Baek  (  Wisruiixiii  Sla.  Itpl.  1902,  pp.  165-173). — Examinations  of  cheese  which  had 
been  thoroughly  ripened  in  cold  storage  were  made  at  frequent  intervals  during  1  year 
to  determine  the  effect  of  su])sequent  exposures  to  high  temperatures.  Tlie  results 
are  presented  in  detail  and  discussed  and  the  following  conclusions  are  drawn: 

"(1)  The  mild  flavors  which  characterize  cold-cured  cheese  may  ])e  intensified  by 
subsequent  exposure  to  somewhat  higher  temperatures  ( approximately  60°  F. ) .  The 
flavor  so  produced  does  not  partake  of  the  sharp  tang  usually  found  in  old  cheese 
cured  at  high  temperatures.  Care  must  be  taken  not  to  have  this  temperature  too 
high  nor  maintained  too  long,  as  in  a  partially  cured  cheese  this  subsequent  enhance- 
ment in  flavor  rapidly  occurs. 

"(2)  In  order  to  hold  the  desirable  flavors  for  the  longest  jjossible  time,  and  so 
lengthen  the  commercial  'life'  of  the  cheese,  the  same  should  be  returned  to  lower 
temperatures  for  storage  as  soon  as  the  desired  flavor  is  reached.  Under  such  con- 
ditions further  development  is  stopped  and  such  cheese  may  be  held  unimpaired  for 
many  months. 

"(3)  With  cheese  luade  from  lirst-class  milks  the  rate  of  rij^ening  can  be  hastened 
by  a  brief  preliminary  exposure  to  a  higher  temperature  (not  much  exceeding  60°  F. ), 
but  the  improvement  in  the  product  both  as  to  nature  and  keeping  quality  of  same 
when  cured  at  low  temjjeratures  makes  it  ]jreferable  to  employ  low  temperatures  for 
the  bulk  of  the  curing.  Where  consolidated  cold-(;uring  stations  are  established, 
transportation  of  the  green  product  from  the  factories  recjuires  a  brief  period  (a  few 
days)  during  which  time  no  damage  is  likely  to  occur.  With  imperfect  milks  there 
is  always  danger  in  curing  even  for  a  brief  period  at  temperatures  normally  employed. 
The  cold-curing  system  is  more  likely  to  give  favorable  results  with  such  milks." 

Influence  of  varying  quantities  of  rennet  on  cold-cured  cheese,  S.  M.  Bab- 
cock, H.  L.  Russell,  A.  Vivian,  and  U.  S.  Baek  {Wisconsin  Sta.  lipt.  19G2,  pp.  174- 
170,  Jig.  1). — In  earlier  investigations  at  the  station  (E.  8.  R.,  13,  p.  87),  it  was  shown 
that  the  ripening  of  cheese  may  be  hastened  by  the  use  of  additional  quantities  of 
rennet.  In  several  of  the  cold-curing  experiments  referred  to  above  advantage  has 
been  taken  of  this  fact  to  hasten  the  ripening  of  the  cheese.  Three,  six,  and  nine 
oz.  of  rennet  per  1,000  lbs.  of  milk  have  been  used.  The  results  are  considered  as 
showing  that  at  32°  and  40°  F.  9  oz.  of  rennet  can  be  used  with  safety.  "However, 
the  cheese  made  with  6  oz.  of  rennet  were  also  quite  as  good  and  ripened  up  nearly 
as  rapidly.  They  also  had  a  tendency  to  hold  the  mild  flavor  better  than  the  9  oz. 
goods,  and  it  is  our  jntlgment  that  the  use  of  6  oz.  under  cold-curing  conditions  is 
perhaps  preferable  to  a  higher  amount.  These  experiments  thoroughly  demonstrate 
that  larger  than  normal  quantities  can  be  used  with  advantage,  in  that  they  give 
a  more  buttery  and  softer  texture  and  also  hasten  the  ripening  course." 

Conditions  aff^ecting-  the  development  of  white  specks  in  cold-cured  cheese, 
S.  M.  Babcock,  H.  L.  Russell,  A.  Vivian,  and  U.  S.  Baer  (  Wiscomln  Sta.  Rpt.  1902, 
pp.  180-183). — In  the  last  report  of  the  station  (E.  S.  R.,  13,  p.  989),  the  almost 
invariable  occurrence  of  small  white  specks  in  cold-cured  cheese  was  reported.  The 
specks  did  not  apparently  affect  the  flavor  or  texture  of  the  cheese  in  any  way. 
Conditions  affecting  their  formation  were  investigated,  with  the  following  results: 

"The  chief  factors  determining  the  formation  of  white  specks  in  Cheddar  cheese 
seem  to  be  that  of  temperature  and  salt.  Low  temperatures  favor  very  much  the 
production  of  these  specks.  Rarely  do  they  appear  at  60°  F.  except  where  other 
conditions  are  peculiarly  favorable  for  their  production.     The  addition  of  salt  tends 
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to  prevent  their  formation  under  all  conditions.  Also  they  are  not  so  apparent  wlien 
increased  (juantities  of  rennet  are  used.  They  are  especially  al)undant  in  skim 
cheese,  but  do  not  appear  in  very  rich  cheese  even  at  low  temperatures.  In  sweet- 
curd  cheese  no  specks  were  found  at  any  temperature." 

Cheese  experiments  with  yeast  cultures  according-  to  O.  Johan-Olsen's 
method,  S.  J.  Bentkrud  and  O.  Iversen  {Aarshcr.  Offeid.  Furun.stdlt.  Landbr. 
Fremme,  1901,  pt.  3,  pp.  6"^).— Pure  cultures  of  yeasts  obtained  from  Dutch  clove 
cheese,  Gouda,  Gorgonzola,  and  Norwegian  Old  Cheese  (Gammelost),  according  to 
the  method  of  Dr.  O.  Johan-Olsen,  were  used  in  tlie  manufacture  of  such  cheeses  on 
a  commercial  scale.  Sixty-five  experiments  in  the  manufacture  of  Dutch  clove 
cheese  were  made,  at  two  different  factories,  a  total  (luantity  of  3(),o92  kg.  of  separa- 
tor skim  milk  being  used  in  the  experiments.  Two  or  tliree  control  cheeses  were 
made  in  each  experiment,  in  a  different  room  from  that  in  which  the  pure-culture 
cheeses  were  made.  The  pure  cultures  were  used  both  in  connection  witii  pasteur- 
ized and  raw  skim  milk.  The  cheeses  were  kept  for  about  7  months  before  being 
scored.  The  average  score  for  control  cheeses  made  from  raw  milk  was  8.5  points, 
and  for  experimental  cheese,  10.3  points.  In  experiments  where  pure  cultures  were 
added  to  pasteurized  milk  and  control  cheeses  were  made  from  raw  milk  the  scores 
were:  Control  cheese,  9.6  points;  experimental  cheese,  9.5  points.  When  pasteurized 
milk  was  used  for  all  cheeses,  the  scores  averaged  11. o  points  for  control  cheese  and 
experimental  cheese  alike.  The  average  scores  for  all  cheeses  made  in  the  three 
series  was  9.3  points  for  control  and  10.2  points  for  experimental  cheese.  The  results 
show  that  good  cheese  can  be  made  from  pasteurized  milk  by  the  method  of  pure- 
yeast  cultures.  The  most  uniform  results  were  obtained  with  raw  milk  without 
the  use  of  pure  cultures,  but  the  quality  of  the  cheese  was  in  general  somewhat 
improved  by  the  use  of  the  proper  pure  culture,  whether  pasteurized  or  raw  milk 
was  used  for  the  manufacture  of  the  cheese. 

In  the  manufacture  of  Gouda  cheese  56  experiments  were  made,  in  which  25,852 
kg.  of  new  milk  and  6,638  kg.  of  skim  milk  were  used.  The  average  fat  content  of  the 
milk  was  2.76  per  cent.  The  age  of  the  cheese  at  the  time  of  scoring  was  about 
6  months  at  one  of  the  factories  where  the  experiments  were  conducted  and  about 
4  months  at  the  other  factory.  The  following  average  scores  were  obtained:  Con- 
trol cheese  froni  raw  milk,  10.1  points;  experimental  cheese  from  raw  milk,  9  points; 
control  cheese  from  pasteurized  milk,  10.4  points;  experimental  cheese  fro ni  pas- 
teurized milk,  10.6  points;  where  pasteurized  milk  was  used  for  the  experimental 
cheese  and  raw  milk  for  the  control,  the  average  scores  were,  9.1  jjoints  for  the  con- 
trol and  11.1  points  for  the  experimental  cheese.  The  average  score  was  0.9  point 
higher  in  favor  of  pure  cultures.  The  greatest  benefit  was  derived  from  the  use 
of  pasteurized  milk  in  the  mamifacture  of  the  cheese. 

Gorgonzola  cheese  was  made  in  56  experiments  with  16,852  kg.  milk  of  an  average 
fat  content  of  3.34  per  cent.  The  average  scores  for  all  experiments  when  the  cheeses 
were  about  7  months  old  were  11.9  points  for  the  control  cheese  and  10.7  for  the 
experimental  cheese.  No  advantage  was  obtained  by  the  use  of  the  pure-yeast  cul- 
tures in  the  manufacture  of  this  cheese,  either  in  the  case  of  raw  or  pasteurized  milk. 
The  pure-culture  cheese  made  from  pasteurized  milk  also  scored  lower  than  the  con- 
trol cheese  made  fnjm  raw  milk.  The  experiments  in  the  manufacture  of  Gammelost 
gave  a  similar  result;  the  yeast  cultures  apparently  failed  to  exert  any  beneficial 
influence  as  regards  the  quality  of  the  cheese. 

Accounts  of  experiments  on  the  use  of  calcium  chlorid  and  grated  cheese  in  the 
manufacture  of  pasteurized-milk  cheese  and  on  the  influence  of  pasteurization  on  the 
yield  and  quality  of  Primost  cheese  are  also  presented  in  the  report.— f.  w.  woll. 

Notes  for  cheese  makers,  J.  A.  Ritddick  {Canada  Dt'pf.  Agr.,  Coinr.'x  Branch, 
Dairy  Dlrision  Bui.  9,  n.  ser.,  pp.  7).— This  consists  of  53  suggestions  relating  to  cheese 
making. 
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Cheese  making-  on  the  farm,  H.  E.  Alyoed  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  166, 
pp.lG^figx.  S). — DireetioiiH  compiled  from  various  sources  are  given  for  the  manu- 
facture on  the  farm  of  several  varieties  of  cheese. 

Modern  dairy  science  and  practice,  L.  L.  Van  Slyke  {Pennsylvania  Dept.  Ayr. 
Bui.  104,  j^i>.  127,  ph.  4,  figs.  8). — This  bulletin  is  a  treatise  on  dairying  in  its  restricted 
sense  of  a  manufacturing  industry.  Chapters  are  devoted  to  the  chemistry  of  milk, 
contamination  of  milk,  preparation  (jf  milk  for  market,  cream,  butter  making,  the 
relation  of  milk  to  yield  of  butter,  preliminaries  of  cheese  making,  making  Cheddar 
cheese,  curing  cheese,  qualities  of  cheese,  the  i-elations  of  milk  to  cheese,  methods 
of  testing  milk  and  its  products,  and  special  dairy  products. 

The  statistics  of  the  dairy,  II.  E.  Alvord  {Pror.  Soc.  Prom.  Agr.  S<-l.  1902,  pp^. 
50-62). — This  is  a  discussion  of  the  condition  of  the  dairy  industry  in  the  United 
States  as  shown  by  the  Twelfth  Census. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Modern  theories  of  bacterial  immunity,  II.  C.  Ernst  [Boston:  Journal  Medical 
Research,  VjOS,  j>}>.  12.)'). — This  volume  contains  an  a})stract  of  a  series  of  lectures 
delivered  on  this  subject  at  the  Harvard  ^ledical  School.  The  author  presents  a 
glossary  of  terms  relating  to  innnunity,  in  which  attempt  is  made  to  indicate  so  far 
as  possible  the  various  meanings  ascribed  to  these  terms  by  different  writers.  The 
main  body  of  the  volume  is  occupied  with  a  careful  examination  of  the  theories  of 
Metchnikoff  and  Ehrlich.  As  a  result  of  the  author's  study  of  these  2  theories  it  is 
concluded  that  they  are  not  so  contradictory  as  is  generally  supposed.  According  to 
both  theories,  2  substances  are  required  in  active  immunity,  viz,  immune  body  and 
complement.  Metchnikoff  insists  that  these  substances  remain  in  the  phagocytes, 
while  Ehrlich  and  his  followers  claim  that  they  exist  in  the  blood  serum. 

A  review  of  current  theories  regarding  immunity,  J.  Ritchie  {Jour.  Hyg. 
[Cambridge],  2  {1902},  Kos.  3,  pp.  214-2M;  S,  jyp.  251-285;  4,  pp.  452-464).— The 
author  presents  a  critical  review  of  this  subject,  in  connection  with  a  bibliography 
of  106  titles.  The  chief  theories  which  have  been  proposed  in  explanation  of  the 
phenomena  of  immunity  are  discussed  in  detail.  The  author  believes  that  the  study 
of  immunity  as  at  present  prosecuted  leads  to  results  of  great  biological  significance. 
The  results  may  be  considered  as  forming  a  contribution  to  an  understanding  of  the 
complex  processes  of  metabolism. 

Investigations  on  the  antibodies  of  spores,  W.  Defalle  {Ann.  Inst.  Pasteur, 
16  {1902),  No.  10,  pp.  756-774)- — The  experiments  reported  in  this  jmper  were  made 
for  the  purpose  of  determining  the  influence  of  bacterial  spores  upon  animal  sera. 
The  experimental  animals  chosen  by  the  author  were  dogs  and  guinea  pigs,  and  the 
bacterial  organisms  used  were  Bacillus  mycoides,  B.  mesentericus  vulgatus,  B.  subliUs, 
B.  alvei,  the  first  anthrax  vaccine,  and  anthrax  bacilli  attenuated  by  carbolic  acid. 
The  result  of  the  author's  numerous  experiments  with  the  spores  of  these  organisms 
indicate  that  the  injection  of  bacterial  spores  into  animals  is  followed  by  the  produc- 
tion of  antibodies  (agglutinins  and  sensibilizing  substances).  The  injection  of  the 
spores  of  molds,  however,  does  not  iiroduce  this  special  power  in  the  serum.  The 
development  of  antibodies  is  certainly  the  result  of  the  resorption  of  the  spores  as 
such  and  not  of  their  germination  in  the  organism,  since  it  is  shown  tliat  the  results 
are  the  same,  whether  the  spores  are  injected  in  a  dead  or  living  condition.  The 
antibodies  produced  by  the  spores  are  also  active  toward  the  spores  of  other  organ- 
isms. In  the  formation  of  antibodies  in  animals  spores  exercise  an  action  very  dif- 
ferent from  that  of  the  bacteria  themselves.  Living  or  slightly  attenuated  bacilli 
produce  agglutinating  and  sensibilizing  properties  in  the  serum,  while  bacilli  heated 
to  a  temperature  of  115°  C.  ])roduce  only  agglutinins.  Spores,  on  the  other  hand, 
when  heated  to  a  temperature  of  115°  C.  produce  both  agglutinins  and  sensibilizing 
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substances  in  the  animal  sera.  Tiie  antibodies  thus  formed  in  animal  sera  do  not 
furnish  relial)le  means  for  the  reco<;nition  of  the  spoeies  of  spores. 

Immunization  against  immune  serum,  K.  W.  A.  W.u,kek  (,/oy/r.  I'alh.  and  Bad., 
8{1!>(L'),  \(>.  I,  pp.  34-r>l). — Th(^  experiments  reported  in  this  paper  were  chiefly 
concerned  with  the  change  induced  in  bacteria  by  their  growth  in  immune  serum, 
and  the  change  in  the  susceptibility  of  guinea  pigs  to  specific  infection  due  to  pre- 
vious treatment  with  increasing  doses  of  serum.  The  immune  serum  used  was  the 
antityphoid  serum  of  Tavel.  It  was  found  (hiring  the  author's  experiments  that 
bacteria  may  be  immunized  against  their  immune  serum,  and  may  thus  l)e  increased 
in  virulence,  and  become  less  readily  agglutinable.  An  inniiune  serum  in  whicli 
the  corresponding  bacillus  has  been  cultivated  is  thereby  rendered  less  agglutinative 
and  less  effective  against  the  bacillus.  It  was  also  found  that  animals  may  be 
immunized  against  immune  sera.  They  are  thereby  rendered  less  capable  of  being 
protected  1)y  that  serum,  but  their  susceptibility  to  the  bacterial  organism  is  not 
increased.  Agglutinins  are  considered  true  antibodies.  The  immune  body  of  the 
same  bacterial  organism  is  held  to  be  not  identical  in  different  animals,  but  exhibits 
esjiecial  characters  for  each  species. 

Note  on  toxic  and  antitoxic  action  in  vitro  and  in  corpore,  E.  F.  Bashford 
{Jour.  Path,  and  Bart.,  8  {190'2),  No.  l,pp.  52-69). — The  author's  experiments  on  the 
protective  properties  of  sera  were  made  largely  with  reference  to  the  effect  of  these 
sera  upon  corrosive  sublimate,  saponin,  solanin,  digitalin,  snake  venom,  ricin,  teta- 
nolysin,  etc.  The  experiments  were  conductetl  in  2  series,  one  in  vitro  and  the  other 
in  experimental  animals,  and  the  results  of  the  2  series  are  compared.  The  author 
combats  the  idea  that  there  is  any  artificially  increased  protective  action  in  vitro,  of 
the  serum  of  animals  immunized  against  any  of  these  toxic  agents,  due  merely  to 
increase  in  constituents  normally  present.  The  apparent  similarity  of  the  reactions 
obtained  in  vitro  and  in  experimental  animals  is  briefly  discussed  by  the  author, 
and  it  is  suggested  that  the  protective  action  of  normal  serum  in  vitro  be  called 
pseudo-antitoxic  in  cases  where  the  toxin  is  incapable  of  causing  the  pro(Uiction  of 
the  corresponding  antitoxin. 

Investigations  concerning  the  protective  and  curative  action  of  anthrax 
serum  obtained  from  the  dog,  F.  Sanfelice  {Cevthl.  Baki.  u.  Par.,  I.  Aid.,  33 
{190J),  Xo.  I,  Orig.,  pp.  61-71). — While  dogs  have  generally  been  considered  as 
nearly  or  quite  immune  to  ordinary  infection  with  anthrax,  the  author  found  during 
numerous  experiments  that  a  certain  number  of  dogs  were  readily  infected,  while 
others  proved  to  be  quite  immune.  After  repeatedly  inoculating  dogs  with  attenu- 
ated cultures  of  anthrax  at  first  and  using  cultures  of  greatly  increasing  virulence,  it 
was  found  possible  to  secure  a  serum  from  dogs  treated  in  this  way  which  would  pro- 
tect experimental  animals  against  fatal  infection  with  virulent  cultures  of  anthrax. 

The  destruction  of  toxins  by  peroxids  and  oxydases  of  animal  and  vege- 
table origin,  N.  Sieber  (Arch.  Sci.  Biol.  \_St.  l\'f('ri<lmrg'\,  9  {190J),  Xo.  2,  pp.  151- 
170). — During  the  extensive  investigations  undertaken  by  the  author  on  this  subject 
it  was  found  that  calcium  dioxid  and  oxygenated  water  would  destroy  the  toxins  of 
diphtheria  and  tetanus.  Oxydases  of  animal  and  vegetable  origin  neutralize  the 
toxins  of  these  diseases.  The  destructive  action  of  oxydases  toward  toxins  mani- 
fests itself  not  only  in  vitro,  but  also  in  the  body  of  the  experimental  animal,  pro- 
vided the  mixture  of  the  toxin  and  oxydase  are  injected  subcutaneously.  The 
oxydases  are  capable  of  exercising  their  action  on  small  doses  of  toxins,  even  when 
these  substances  are  injected  into  the  animal  at  different  points.  It  was  found  that 
the  destruction  of  toxin  by  emulsions  containing  oxydases  takes  place  only  when  the 
emulsions  give  the  color  reactions  which  would  be  characteristic  for  the  oxydases. 

The  bactericidal  action  of  certain  aromatic  substances,  II.  Marx  {Centbl. 
Bakt.  u.  Par.,  1.  Alt.,  S3  (1902),  Xo.  1,  Orig.,  pp.  7^-76-).— Experiments  were  tried 
to  determine  the  effect  of  turpentine  oil  and  nitrobenzol  on  anthrax  bacillus  and 
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Staphylococcus  pyogenes  aureus.  It  was  found  that  turpentine  oil  killed  anthrax 
bacilli  when  applied  in  a  concentration  of  1  to  100  for  a  period  of  60  minutes,  while 
the  staphylococci  were  killed  by  a  concentration  of  1  to  10  for  the  same  period. 
Nitrobenzol,  even  in  a  concentration  of  1  to  10,  did  not  kill  anthrax  bacilli  or  staphy- 
lococci within  a  period  of  21  hours. 

Morpholog'ical  changes  in  the  blood  during-  hemolysis,  Y.  Fukuhara  [Beitr. 
Path.  AiKil.  II.  All(j.  Path.,  S2  (1902),  Xd.  2,  pp.  ..'m-275,  pJ.  i).— The  author  studied 
the  microscopic  changes  in  the  structure  of  the  red  blood  corpuscles  under  the 
influence  of  substances  which  cause  hemolysis.  The  animals  from  which  material 
was  obtained  included  pigeons,  guinea  pigs,  rabbits,  and  carp.  For  producing  hemo- 
lysis the  author  used  weak  solutions  of  soda  (0.2  per  cent)  and  various  stains,  such 
as  crystal-violet,  safranin,  and  methylene  blue.  The  results  of  these  investigations 
may )  )e  sununarized  as  follows :  Small  portions  of  the  red  blood  corpuscles  are  constricted 
off  during  the  process  of  hemolysis;  this  phenomenon,  however,  is  not  especially 
characteristic  of  hemolysis,  since  it  also  occurs  in  the  coagulation  of  the  blood.  The 
nuclei  are  set  free  and  the  coloring  matter  of  the  red  corpuscles  is  gradually  dissolved. 
After  the  red  blood  corpuscles  lose  their  hemoglobin,  they  greatly  resem1)le  leuco- 
cytes and  are  distinguished  from  the  latter  chiefly  by  the  fact  that  they  become 
etiolated  more  rapidly. 

The  red  blood  corpuscles  and  infection,  M.  Dominici  {Arch.  Med.  Expcr.  ct 
Audi.  I'dlli.,  f'nri.f,  I.  ser.,  14  {1902),  No.  6,  pp.  681-728). — An  extensive  series  of 
experiments  was  undertaken  for  the  purpose  of  determining  certain  details  in  the 
behavior  of  the  red  l)lood  corpuscles  during  the  progress  of  infectious  diseases  in  man 
and  animals.  The  chief  purposes  of  the  author  were  to  study  the  diapedesis  and 
destruction  of  the  red  blood  corpuscles,  the  behavior  and  excessive  production  of 
nucleated  red  blood  corpuscles  in  the  l)one  marrow  and  in  the  sj^leen,  and  the  par- 
allel reactions  of  the  red  and  white  blood  corjiuscles.  The  work  of  other  authors 
on  this  subject  is  critically  discussed,  in  connection  with  bibliographical  references. 
The  author  infected  experimental  animals  with  coli  bacillus,  typhoid  bacillus,  and 
other  organisms.  It  was  found  that  the  production  of  nucleated  blood  corpuscles  in 
rabbits  took  place  quite  rapidly  in  the  peripheral  blood  vessels  at  the  beginning  of 
septicemic  infection.  The  author  was  unal)le  to  observe  any  evidence  of  extensive 
destruction  of  the  red  blood  corpuscles  in  sui'h  affections  as  icterus  and  hemor- 
rhages. The  spleen  is  believed  to  be  the  only  organ  in  which  the  red  blood 
corpuscles  arc  actually  destroyed. 

Structure  and  function  of  wandering  cells,  phagocytes,  and  pus  cells, 
R.  Klemensikwicz  {Beltr.  J'ath.  Anat.  n.  Allij.  Path.,  32  {1902),  No.  3, pp.  351-434, 
pis.  3) . — The  investigations  reported  in  this  paper  were  undertaken  for  the  purpose  of 
explaining  as  far  as  possible  the  nature  of  leucocytes  with  polymorphous  nuclei. 
The  experimental  animals  were  l)atrachia.  The  author  found  that  the  finely  granu- 
lated leucocytes  with  polymorphous  nuclei  constitute  a  well-marked  group  of  cells 
which  occur  not  only  as  cells  in  the  blood  of  the  organs  and  larger  vessels,  but  also 
as  pus  cells  and  j^hagocytes.  The  structure  of  the  cytoplasm  of  these  cells  is  charac- 
teristic and  apparently  constant.  The  author  believes  that  all  cells  with  polymor- 
phus  nuclei  represent  merely  one  kind  of  ])hysiological  structures  which  are  not  so 
strictly  confined  in  function  as  are  muscle  or  nerve  cells.  It  is  suggested  as  desira1)le 
that  certain  constant  parts  of  these  cells  be  distinguished  by  names,  such  as  secre- 
tory apparatus,  respiratory  and  excretory  organs,  motor  organs,  etc, 

Infectiveness  of  milk  of  cows  which  have  reacted  to  the  tuberculin  test, 
J.  K.  IMoiiLER  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  44,  pp-  93,  pU.  2). — 
Asa  result  of  the  death  of  a  number  of  cattle  from  rabies  at  the  Government  Asylum 
for  the  Insane,  St.  Elizabeth,  D.  C,  post-mortem  examinations  were  made  when  it 
was  found  that  the  herd  was  badly  infected  with  tuberculosis.  Twelve  animals  upon 
which  post-mortem  examinations  were  made  were  found  to  be  extensively  tuber- 
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ciilous.  Notes  are  given  on  the  liistory,  care,  and  stabling  of  tlie  herd.  The  animals 
were  fed  in  the  stable  throughout  the  year.  The  herd  consisting  of  102  animals, 
was  tested  with  tuberculin;  of  this  number  76,  or  74  per  cent,  gave  a  decided  reaction; 
10  of  the  animals  which  showed  physical  symptoms  of  tuberculosis  also  reacted  to 
tuberculin,  and  of  these  10,  5  were  found  to  be  unfit  for  food,  while  in  the  other  the 
tuberculous  alterations  were  confined  to  the  lymphatic;  glands  or  were  otherwise 
localized.  The  nonreacting  animals  were  placed  in  a  stable  l)y  themselves,  after 
thorough  disinfection  of  the  premises,  and  the  tulx-rculons  herd  was  kept  isolated 
and  was  cared  for  by  sei:)arate  attendants. 

A  series  of  experiments  was  made  in  testing  the  infectiveness  of  the  milk  of  react- 
ing animals  by  feeding  and  inoculation  in  guinea  pigs.  The  literature  of  this  subject 
is  critically  discussed  by  the  author.  In  experiments  made  by  the  author  a  sample 
of  milk  was  taken  from  each  cow  daily,  the  number  of  cows  being  66.  The  milk 
was  fed  to  guinea  pigs  and  the  centrifugalized  cream  was  inoculated  intraabdominally. 
Cover-glass  preparations  were  also  made  from  the  sediment  of  botli  the  milk  and 
cream  and  were  examined  under  the  microscope  after  staining.  The  quantity  of 
milk  injected  was  from  1  to  3  cc.  in  each  guinea  i)ig.  In  a  subse<iuent  examination 
of  the  inoculated  guinea  pigs  acid-pi-oof  ])acteria  other  than  tubercle  T)acilli  were 
found  in  only  3  cases.  Various  other  micro-organisms  were  found  in  connection 
with  ]\Ioeller's  grass  bacillus.  Among  the  43  guinea  pigs  which  were  used  as  check 
animals  in  the  experiments  no  case  of  tuberculosis  developed.  The  author  gives 
condensed  statistics  concerning  each  cow  and  the  experiments  made  with  her  milk. 
From  the  feeding  and  inoculation  experiments  it  was  found  that  the  milk  of  9  differ- 
ent cows  produced  fatal  tuberculosis  when  fed  to  guinea  pigs,  while  the  same  result 
was  obtained  in  13  instances  from  intraabdominal  injection.  By  combining  the 
results  from  feeding  and  inoculation  experiments  it  was  found  that  12  of  the  56  react- 
ing cows,  or  21.4  per  cent  at  one  time  or  another  gave  milk  which  contained  virulent 
tubercle  bacilli.  The  virulence  of  the  milk  increased  with  the  advancement  of  the 
disease.  The  asylum  authorities  decided  to  sell  the  reacting  animals  as  soon  as  they 
became  dry  and  thus  gradually  reduce  the  herd.  After  6  months  a  second  tuljerculin 
test  was  made;  of  the  26  cows  which  were  injected,  25  of  whicjli  had  failed  to  react 
in  a  previous  test,  8  gave  a  decided  reaction.  A  third  injection  3  months  later  in  18 
cows  produced  no  reaction  in  any  case.  The  author  concludes  from  these  experi- 
ments that  the  tubercle  bacillus  may  be  present  in  the  milk  of  tuberculous  cows 
without  an  affection  of  the  udder,  that  tubercle  ])acilli  may  be  excreted  from  such 
animals  in  sufficient  numbers  to  produce  fatal  infection  in  experimental  animals.  It 
was  found  that  the  number  of  tubercle  bacilli  in  the  milk  varies  from  day  to  day. 
The  author  recommends  that  "the  milk  of  all  cows  whic^h  have  reacted  to  the  tuber- 
c-ulin  test  should  be  considered  as  suspicious  and  should  be  subjected  to  sterilization 
before  using.  Still  better,  tuberculous  cows  should  not  be  used  for  general  dairy 
purposes." 

Human,  and  bovine  tuberculosis,  N.  Raw  {British  Med.  Jour.,  1903,  No.  2196, 
pp.  247,  248). — During  the  i)ast  5  years  the  author  has  had  under  his  care  1,750 
human  patients  suffering  with  various  forms  of  pulmonary  tuberculosis  and  273 
children  affected  with  tabes  mesenterica.  Post-mortem  examination  and  l)acterio- 
logical  studies  were  made  on  a  large  number  of  these  ca.ses  and  inoculation  experi- 
ments were  conducted  with  the  material  thus  obtained.  As  a  result  of  the  author's 
studies  it  is  concluded  that  there  are  2  distinct  varieties  of  tuberculosis  which  affect 
man,  one  produced  by  the  human  tubercle  and  the  other  Ity  the  bovine  tu1)ercle. 
It  is  believed  that  these  2  forms  of  tuberculosis,  while  separate  and  distinct,  may 
both  affect  man,  the  true  human  tuberculosis  being  usually  the  pulmonary  form  and 
bovine  tuberculosis  occurring  ordinarily  as  an  affection  of  the  mesenteric  glands  and 
the  alimentary  tract.  It  is  believed  by  the  author  that  true  human  tuberculosis  is 
always  transmitted  from  one  person  to  another  by  infection,  but  that  every  effort 
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shoul<l  be  put  forth  to  stamp  out  tuberculosis  in  cattle,  and  that  milk  and  tul)ercu- 
lous  products  should  be  sterilized  Ijefore  being  eaten. 

The  transmissibility  of  human  tuberculosis  to  cattle  and  goats,  A.  Moeller 
{Deut.  Med.  WcJinscIir.,  £8  {1902),  No.  40,  pp.  718,  719).— The  author  conducted  a 
number  of  experiments,  during  which  attempts  were  made  to  inoculate  calves  with 
human  tubercle  bacilli  by  way  of  the  mouth,  by  intraperitoneal,  subcutaneous,  and 
intravenous  injections,  and  by  inhalation.  Similar  methods  were  used  in  attempts 
to  inoculate  goats.  During  these  experiments  it  v/as  found  to  be  impossible  to  infect 
calves  with  tubercle  liacilli  of  human  origin  by  any  method  whatever.  The  same 
negative  results  were  obtained  from  sputum  or  pure  cultures  of  tubercle  bacilli  of 
human  origin,  whether  administered  intravenously  or  given  by  way  of  the  mouth. 
Similarly,  tubercle  bacilli  of  human  origin  which  had  first  been  passed  through 
goats  failed  to  produce  an  infection  in  cah-es.  It  was  found  that  enormous  quanti- 
ties of  the  bacilli  could  be  fed  to  goats  or  be  inoculated  intraperitoneally  without 
producing  any  infection. 

Transmission  of  tuberculosis  of  man  to  cattle,  J.  Fibioer  and  C.  O.  Jensen 
{^Berlin.  Klin.  Wchmclir.,  39  {1902),  No.  38,  ]>j>.  ^.S'^-^.S'tf).— Detailed  notes  are  given 
on  the  clinical  history  and  post-mortem  examination  of  human  tuberculous  patients 
in  which  there  was  apparently  good  evidence  of  a  primary  infection  of  the  alimentary 
tract.  Among  12  children  who  died  of  tuberculosis  and  upon  whom  post-mortem 
examinations  were  made  a  diagnosis  was  reached  indicating  primary  alimentary 
tuberculosis  in  2  cases.  Inoculation  experiments  were  made  on  calves  and  cows 
with  material  obtained  from  some  of  these  cases.  It  was  found  that  the  Vjacilli  thus 
obtained  were  i)athogenic  for  calves,  being  in  some  cases  exceedingly  virulent.  In 
all,  5  cases  of  tuberculosis  in  man  furnished  material  for  inoculation  of  calves,  and  a 
great  difference  in  the  virulence  of  the  bacilli  was  noted,  ranging  from  completely 
nonvirulent  to  very  virulent  forms.  It  was  observed  that  the  virulence  of  the  bacilli 
obtained  from  these  human  tuberculous  patients  varied  according  to  the  age  of  the 
patients,  being  gradually  weakened  in  the  older  patients.  The  possibility  is  sug- 
gested of  an  attenuating  influence  of  the  human  organism  which  manifests  itself  in 
gradually  weakening  the  virulence  of  tubercle  Itacilli. 

The  transmissibility  of  bovine  tuberculosis  to  man,  Kohler  {Dent.  Med. 
Wchnschr.,  28  {1902),  No.  45,  pp.  800-804). — The  recent  literature  relating  to  this 
controversy  is  critically  discussed  by  the  author.  It  is  argued  that  a  majority  of 
cases  of  tuberculosis  in  man  are  due  to  infection  from  other  human  beings  rather 
than  from  the  products  of  tuberculous  animals.  The  statistics  (pioted  by  the  author 
are  believed  to  furnish  proof  of  this  proposition.  It  is  not  thought  desirable,  how- 
ever, to  abandon  all  the  safeguards  in  protecting  man  from  possible  infection  from 
animals,  but  it  is  urged  that  the  chief  attention  be  given  to  preventing  the  spread  of 
tuberculosis  irhiw  one  human  being  to  another. 

Tuberculous  infection  through  the  alimentary  tract,  A.  Heller  {Tknt. 
Med.  Wchmchr.,  28  {1902),  No.  39,  pp.  696,  697). — Brief  notes  are  given  on  a  number 
of  cases  in  which  man  has  apparently  become  infected  with  tuberculous  virus  of 
bovine  origin,  and  statistics  are  presented  showing  the  proportion  of  such  cases. 
Detailed  notes  are  given  on  one  case  of  intestinal  tuberculosis  in  a  13-year-old  l)oy, 
which  was  believed  to  be  unexplainable  except  on  the  basis  of  infection  through 
tuberculous  products.  The  author  states,  however,  that  this  case  is  not  unexcep- 
tionable, since  we  must  consider  that  tubercle  bacilli  of  human  origin  may  readily 
be  ingested  into  the  alimentary  tract  along  with  tilth  w  Inch  may  be  present  on  the 
hands,  especially  of  children. 

Inoculation  tuberculosis,  O.  Lassar  {Deut.  Med.  Wchnschr.,  28  {1902),  No.  40, 
j>p.  716-718). — Among  108,000  patients  which  came  under  the  attention  of  the  author 
during  the  past  10  years,  34  are  believed  by  him  to  be  undoubted  cases  of  inocula- 
tion tuberculosis.     These  cases  were  chiefly  veterinarians,  meat  stampers,  butchers, 
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and  meat  dealert^.  Details  are  given  concerning  the  history  of  a  few  of  these  cases. 
While  among  the  patients  which  were  examined  by  the  author  less  than  0.03  per 
cent  were  affected  with  cutaneous  tuberculosis,  this  is  believed  nevertheless  to  indi- 
cate the  comparatively  serious  danger  from  infection  by  l)ovine  tuberculosis  in  skin 
wounds. 

Pearl  disease  and  human  tuberculosis,  .M.  Wolff  {Dfut.  Med.  Wdmschr.,  :^S 
{1902),  No.  32,  pp.  566-570). — Tliis  artick'  is  (if  a  controversial  nature.  The  author 
argues  from  the  results  of  experiments  and  from  ol)servations  that  bovine  tubercu- 
losis may  l)e  transmitted  to  man.  Detaile<l  notes  are  given  on  a  case  of  pi-imary 
alimentary  tul)erculosis  of  man  which  can  only  be  explained  as  the  result  of  infection 
from  tuberculous  animal  products.  A  number  of  experiments  were  made  in  inocu- 
lating animals  with  material  obtained  from  this  and  other  cases.  As  a  result  of  these 
inoculations  and  post-mortem  examinations  it  is  argued  that  tuberculosis  may  a[)iiear 
in  man  and  cattle  under  the  same  form,  and  that  the  2  diseases  are  identical.  It  is 
urged,  therefore,  that  all  measures  which  have  been  ado|)ted  for  preventing  the 
spread  of  tuberculosis  by  means  of  animal  products  should  l)e  rigidly  adhered  to. 

"What  is  pearl  disease?  J.  Orth  {Berlin.  Klin.  Wclim^chr.,  S9  {1902),  No.  34,  pp. 
793-79S). — Brief  notes  are  given  on  the  different  views  which  have  been  held  regard- 
ing the  nature  of  jjearl  disease  and  its  relationship  to  human  tuberculosis.  A  num- 
ber of  experiments  were  conducted  in  which  experimental  animals  were  inoculated 
with  tuberculous  material  of  human  origin  and  the  material  obtained  from  these 
animals  was  then  used  in  testing  the  susceptibility  of  calves,  hogs,  and  goats.  Three 
of  each  of  these  animals  were  used  in  the  experiments.  Among  the  calves,  2  showed 
only  local  changes  while  1  exhibited  considerable  evidence  of  generalized  tubercu- 
losis, including  swelling  of  the  mesenteric,  portal,  and  cardiac  lymjihatic  glands. 
Similar  results  were  obtained  with  the  hogs,  of  which  2  were  only  slightly  infected, 
while  1  exhibited  considerable  tuberculous  alterations.  All  three  of  the  goats  became 
affected  with  generalized  tuberculosis.  The  author  concludes,  therefore,  that  tuber- 
cle bacilli  of  human  origin  may  l)e  so  increased  in  virulence  as  to  become  pathogenic 
for  domesticated  animals. 

Tuberculosis  of  the  transversely  striated  muscles,  8.  Saltykow  ( Centhl. 
AUg.  Path.  v.  Path.  Anat.,  1.-,  {1902),  No.  18,  pp.  715-718).— X  brief  review  is  given 
of  the  literature  relating  to  the  suV)ject  of  the  l>ehavior  of  tlie  musculature  toward 
infection  with  tuberculosis.  The  author  made  a  number  of  experimeiats  on  rabbits. 
The  animals  were  inoculated  intravenously  with  tubercle  baccilli  and  the  tu]:)ercles 
which  developed  as  a  result  of  this  infection  were  carefully  studied  with  regard  to 
histological  details.  The  muscles  were  examined  at  various  periods  ranging  from  2 
to  25  days  after  the  inoculation.  Detailed  notes  are  given  on  the  histological  features 
and  changes  observed  in  the  muscles.  The  tubercles  appeared  to  arise  first  in  the 
walls  of  the  blood  vessels,  and  were  at  first  formed  by  the  cells  of  these  walls.  Later, 
muscle  and  other  tissues  seemed  to  T)e  concerned  in  the  formation  of  the  tubercles. 
It  was  not  until  12  days  after  inoculation  that  any  proliferation  of  muscle  cells 
could  be  observed  in  the  neighborhood  of  the  forming  tubercles. 

Combating'  bovine  tuberculosis  in  Norway,  O.  Malm  {Tidssh-.  Nori^ke  Landhr., 
9  {1902),  No.  10,  pp.  4.55-467). — An  appropriation  was  made  for  the  study  of  the 
<liagnostic  value  of  tuberculin  in  1891,  and  in  1895  systematic  work  on  the  prol)lem 
of  bovine  tuberculosis  in  Norway  was  begun.  Extensive  tuberculin  tests  were  made 
between  this  date  and  1901  and  the  results  of  these  tests  were  summarized.  It  was 
found  that  the  number  of  infected  animals  varied  from  3.3  to  8.4  i)er  cent.  The 
smallest  infestation  was  found  in  younger  animals,  while  the  more  extensive  infesta- 
tion was  observed  in  animals  5  years  or  more  old.  It  is  believed  that  a  successful 
fight  can  be  Avaged  against  the  bovine  tuberculosis  in  Norway  by  means  of  thorough 
tuberculin  tests  and  through  the  cooperation  of  veterinarians,  progressive  stock 
farmers,  and  officials. — f.  w.  woll. 

26240— No.  10—03 7 


1020  EXPEEIMENT    STATION    EECORD. 

The  question  of  acclimation  to  tuberculin,  Bartels  {Deut.  Tlucrarztl.  Wdimchr., 
10  {190:?},  Xo.  29,  pp.  385,  2S6). — Among  768  steers  which  had  been  tested  with 
tubercuhn  6  to  7  days  previously,  105  reacted,  and  97  of  these  were  found  to  be  tuber- 
culous upon  post-mortem  examination.  The  author  believes  that  the  number  of 
cases  which  fail  to  react  to  tuberculin  when  tested  shortly  after  a  previous  injection 
is  much  less  than  has  been  supposed  by  some  authors.  It  is  believed  that  where  cir- 
cumstances render  it  impossible  to  wait  longer  in  making  tlie  test,  the  second  te.*t 
may  be  made  within  6  to  8  days  after  the  first;  the  author  recommends,  however,  in 
all  cases  where  time  is  not  such  an  important  factor  that  the  second  test  should  be 
made  3  to  4  weeks  after  the  first. 

Contribution  to  von  Behring-'s  method  of  immunizing"  cattle  ag'ainst 
tuberculosis,  Mklde  {Berlin.  Tliicrarztl.  WrltnKclir.,  1902,  Xo.  40,  ]ip.  59S-'>97). — 
The  author  ])resents  an  outline  of  the  immunization  method  with  which  von  Behring 
has  been  exi^erimenting.  The  method  has  been  extended  and  is  being  put  into 
practice  o:i  a  larger  scale.  Experiments  are  being  conducted  to  further  perfect 
methods  for  securing  tuberculin  of  known  strength.  In  all,  about  3,000  cattle  have 
l)een  tested  with  the  Marburg  tuberculin,  and  it  lias  Ijeen  found  that  all  animals 
endured  this  test  without  any  injurious  con.secjuences.  Various  races  and  ages  of 
cattle  have  been  tested  by  the  tuberculin  and  have  been  subjected  to  vaccination 
according  to  von  Behring' s  method.  Up  to  the  present  time  175  cattle  have  been 
immunized  in  this  manner,  and  as  a  rule  cattle  have  been  cho.sen  for  these  experi- 
ments from  tuberculous  herds,  so  that  the  immunized  animals  may  be  exposed  to 
tuberculous  ones.  It  is  believed  by  the  author  that  the  method  i)romises  to 
become  exceedingly  valuable  and  further  reports  on  the  progress  of  the  experiments 
are  promised. 

Experimental  investigations  on  the  action  of  dead  tubercle  bacilli,  C. 
SxERXBEiio  {Centhl.  Allg.  Path.  u.  Path.  Anat.,  IS  {1902),  No.  19,  pp.  733-776').— The 
literature  of  this  subject  is  critically  reviewed  by  the  author.  Extensive  series  of 
experiments  were  undertaken  for  the  purpose  of  determining  the  effect  of  the  pres- 
ence of  dead  tubercle  bacilli  in  animal  tissues.  Tubercle  bacilli  were  obtained  from 
several  sources  for  use  in  these  experiments,  and  the  material  used  was  previously 
subjected  to  different  processes.  The  material  came  from  glj-cerin-agar  cultures, 
Ijouillon  cultures,  and  pulverized  tubercle  bacilli.  Later  a  series  of  experiments  was 
made  to  determine  whether  the  toxic  princijiles  of  tubercle  bacilli  could  be  readily 
extracted  by  ordinary  means  so  as  to  render  dead  tubercle  bacilli  harmless  toward 
animal  tissue.  Another  series  of  experiments  was  undertaken  to  determine  the  pos- 
sibility of  immunizing  animals  by  means  of  tuberculin.  As  a  result  of  these  experi- 
ments it  was  found  that  dead  tubercle  bacilli  in  the  animal  body  were  capable  of 
i:)roducing  essentially  the  same  alterations  as  living  l)acilli,  although  to  a  less  extent. 
The  dead  bacilli  were  found  to  be  capa):)le  of  killing  experimental  animals  and  pro- 
ducing typical  tubercles  with  epithelioid  and  giant  cells.  Dead  tubercle  l)acil!i  couLl 
be  demonstrated  in  the  animal  l)od\'  for  a  long  time  after  inoculation  and  were 
readily  stainable.  It  is  believed,  therefore,  that  the  active  principle  of  tubercle 
bacillus  is  inherent  in  the  bacterial  boily  and  is  not  removed  by  persistent  and 
repeated  sterilization  in  living  steam,  but  may  be  extracted  by  means  of  alcohol, 
ether,  and  chloroform.  It  was  found  that  the  pathogenic  action  of  tubercle  Ttacillus 
distinguishes  it  from  all  other  bacilli  otherwise  resembling  it.  It  is  believed  that 
the  necrosis  of  the  lungs  in  pulmonary  tuberculosis  of  animals  and  man  is  partly  due 
to  the  effect  of  large  quantities  of  dead  tubercle  bacilli  in  such  situations.  It  was 
found  that  rabbits  could  be  inuuunized  against  the  effect  of  dead  tubercle  bacilli  by 
repeated  injections  of  tuberculin. 

The  developnient  of  the  treatment  of  parturient  paresis  during-  the  last 
five  years,  J.  Schmidt  (5er.'//;.  Tltieriirzll.  WcJtni^clir.,1902,  Xo.  33, pp.  497-503,  fig.  1). — 
Since   the  potassic  iodid   treatment  for  parturient  paresis  ^^as  introduced  by  the 
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author  it  has  been  extensiveh'  tried  in  different  countries  and  some  of  the  results  of 
practical  experience  are  brought  together  in  the  present  article.  The  author  has 
experimented  with  pumps  for  introducing  air  into  the  udder  in  connection  with  his 
original  treatment.  In  140  cases  the  average  length  of  time  between  the  beginning 
of  treatment  and  recovery  was  65  hours.  It  is  lielieved  that  tiie  use  of  air  hastens 
recovery  in  almost  all  cases.  An  elaborate  discussion  is  given  on  the  subject  of  the 
etiology  of  this  disease.  Potassium  iodid  is  known  to  possess  a  pronounced  antitoxic 
action  and  the  author  believes  that  the  effect  of  this  treatment  must  be  largely  due 
to  local  action  of  the  chemical  in  the  udder. 

On  the  treatment  of  parturient  paresis,  J.  .Schmidt  {Maanedsskr.  Dryhvger, 
14  {1902),  No.  5,  pp.  19J-J12). — The  author  gives  a  resume  of  the  literature  relating 
to  the  treatment  of  this  disease  by  means  of  potassic  iodid.  Notes  are  also  given  on 
the  injection  of  various  other  substances  into  the  udder,  such  as  warm  water,  iodin- 
potassic-iodid,  sodium  iodid,  potassium  bromid,  etc.  It  is  believed  that  the  most 
important  moditication  of  the  potassic  iodid  treatment  which  has  thus  far  been  pro- 
posed is  the  use  of  sterilized  air.  This  may  be  pumped  into  the  udder  alone  or  in 
combination  with  and  following  the  potassic-iodid  treatment.  The  chief  advantage 
of  the  air  treatment  is  that  cows  recover  the  normal  flow  of  milk  in  a  comparatively 
short  time. — f.  w.  woi.i.. 

Treatment  of  parturient  paresis  by  iodid  of  potash.,  Nevekmanx  (i>V;'^/H. 
Thierdrztl.  Wchnschr. ,  1902,  Xo.  27,  pp.  402, 403)  .—The  Schmidt  treatment  for  this  dis- 
ease h^s  given  satisfactory  results  as  a  rule  but  the  effectiveness  of  the  treatment  has 
been  attributed  to  various  factors.  It  has  recently  been  found  that  the  treatment  is 
i;endered  more  rapidly  effective  by  forcing  considerable  quantities  of  pure  air  into 
the  udder  in  connection  with  the  infusion  of  iodid  of  jiotash.  Theauthor  recommends 
the  introduction  of  air  into  the  udder  after  tlie  infusion  in  cases  of  parturient  paresis. 
A  new  treatment  of  parturient  paresis,  E.  Thierry  [Jour.  Agrkole  [P<in!<\, 
14  {190S),  No.  154,  pp-  9-13). — Notes  are  given  on  the  good  results  recently  obtained 
from  the  use  of  filtered  air  in  connection  with  potassium  iodid  as  a  treatment  for 
parturient  paresis.  It  is  believed  that  this  disease  will  in  most  cases  yield  to  treat- 
ment more  rapidly  when  filtered  air  is  used  in  addition  to  potassium  iodid. 

Parturient  paresis  before  parturition  and  the  theory  and  treatment  of 
this  disease  by  means  of  filtered  air,  A.  Teetz  {Berlin.  Tliieriirztl.  Wch)isdir.,  1902, 
Nu.  o2,  pj).  474-476).— The  autlKir  describes  a  number  of  cases  of  this  disease  which 
occurred  before  parturition.  Some  of  the  cases  were  observed  before  the  placenta 
was  loosened,  and  some  of  them  exhibited  an  intermittent  course.  The  author 
believes  that  j^arturient  paresis  is  due  to  excessive  anemia  of  the  brain,  and  that  this 
condition  is  explained  by  the  unusual  flow  of  blood  from  other  parts  of  the  body  to 
the  udder  at  the  beginning  of  the  period  of  lactation.  It  is  suggested  that  the  intro- 
duction of  air  and  the  infusion  of  iodid  of  potash  into  the  udder  might  have  the 
effect  of  forcing  out  some  of  the  blood  from  this  organ,  and  thus  relieving  the  cerebral 
anemia  to  a  certain  extent. 

Subacute  parturient  paresis  and  its  treatment  with  air,  A.  Teetz  {Berlhi. 
Thierarztl.  Wchnschr.,  1902,  No.  43,  pp.  G44,  643).— The  techni(iue  of  introducing  air 
into  the  udder  is  briefly  described.  In  one  case  of  parturient  paresis  air  was  pumped 
into  all  4  teats  of  a  cow  affected  with  this  disease.  Considerable  improvement  in  the 
condition  of  the  animal  was  noted  within  1  of  an  hour,  and  within  r>  hours  she  was 
able  to  get  up.     A  rapid  recovery  followed  this  treatment. 

Simple  treatment  of  parturient  paresis,  Evers  (Rt^/u.  Tliicrarzil.  Wclinscltr., 
1902,  No.  32,  p.  473,  fig.  i).— The  author  describes  an  apparatus  devised  for  intro- 
ducing pure  air  into  the  udder  of  cows  affected  with  parturient  paresis.  The  appa- 
ratus consists  of  a  rubber  bulb,  a  metallic  cylinder  in  which  cotton  batting  may  be 
introduced  for  filtering  impurities  out  of  the  air,  and  a  suital)le  smooth  needle  con- 
nected with  rubber  fulling. 
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A  new  instrument  for  use  in  tlie  treatment  of  parturient  paresis,  Never- 
MANX  {Berlin.  Thierdrztl.  Wchii.^cln-.,  1902,  Xo.  4o,  jiji.  077,678,  fig.  1). — A  business 
iinn  in  Hanover  has  devised  an  instruinent  which  may  be  used  in  pumping  pure 
iiltered  air  into  the  udder  of  cows  affected  with  this  disease,  and  another  simple 
apparatus  has  been  devised  l)y  the  same  iirm  for  administering  the  potassium  iodid. 
According  to  the  autlior  the  instrument  is  exceedingly  convenient  and  enables  the 
operator  to  apply  the  treatment  rapidly. 

Foot-and-mouth,  disease  and  sulphate  of  iron,  A.  Bouchaud  {Jour.  Agr.  Prat., 
n.  ser.,  5  {1903),  Xo.  o,  pp.  147-152). — Notes  are  given  on  the  symptoms  and  the 
pathological  anatomy  of  this  disease.  A  number  of  experiments  have  been  made  in 
the  treatment  of  foot-and-mouth  disease  with  external  applications  of  sulphate  of 
iron.  The  author  repeated  these  experiments  with  excellent  results.  It  was  found 
that  the  spread  of  tiie  disease  could  be  more  effectively  checked  by  this  treatment 
than  l)y  any  other  method.  The  affected  animals  were  sprayed  with  a  20  jier  cent 
solution  of  sulphate  of  iron.  The  mouth  was  washed  with  a  10  per  cent  solution  of 
the  same  chemical,  and  in  acute  cases  a  5  per  cent  solution  was  administered  inter- 
nally, to  the  amount  of  2  liters  per  day  for  adult  animals  and  1  liter  of  a  2  per  cent 
•solution  for  calves.  Complete  recovery  was  brought  about  and  the  disease  was 
prevented  from  spreading. 

Foot-and-mouth,  disease  and  its  treatment,  G.  d'Utra  {Bol.  Agr.  Sao  Paulo, 
3.  ser.,  1902,  Xo.  6,  }>}>.  370-374). — Notes  are  given  on  the  symptoms  and  etiology  of 
this  disease.  The  author  discusses  also  the  various  disinfectants  and  antiseptic  sub- 
stances which  have  l)een  used  in  treating  foot-and-mouth  disease.  Treatment  by 
injections  of  corrosive  sublimate  are  said  to  he  ineffective. 

Study  of  the  diseases  included  under  the  name  actinomycosis,  J.  Licjnieres 
and  J.  Spitz  {BoJ.  Sec.  Fomenio  [Me.rico'],  2  {1902),  Xos.  ■!,  I,  pj>.  186-200;  4,  1,  pyp. 
243-263). — The  authors  describe  the  general  symptoms  and  pathological  anatomy  of 
actinomycosis.  The  disease  appears  under  a  number  of  forms,  according  to  the 
organs  which  are  chiefly  affected.  The  principal  forms  are  those  which  affect  the 
gkin,  tongue,  pharynx,  glands,  udder,  viscera,  and  bones.  During  1900  and  1901  the 
disease  prevailed  to  an  unusual  extent  and  with  great  virulence  in  Argentina.  Notes 
are  given  on  the  toxin  produced  by  the  pathogenic  organism  and  on  the  etiology, 
treatment  and  serum  therapy  of  this  diseai-e.  A  bacterial  organism  was  found  as  the 
cause  of  the  disease,  and  the  term  ai'tinobacillosis  is  used  l)y  the  authors. 

The  action  of  iodin  upon  actinomyces,  Schmaltz  {Berlin.  TJiierarzfl.  WcJnischr., 
1902,  Xo.  27,  pp.  401,  402). — Attention  is  called  to  the  difference  of  opinion  which 
has  prevailed  between  the  physicians  and  veterinarians  regarding  the  effectiveness 
of  iodin  treatment  in  actinomycosis.  Brief  notes  are  given  on  the  literature  relating 
to  this  subject,  and  an  account  is  presented  of  an  infection  with  actinomycosis  which 
was  suffered  by  the  author.  The  iodin  treatment  in  this  case  was  ineffective,  but  a 
I'ure  was  finally  l)rought  about  by  surgical  means. 

Vaccination  for  pleuro-pneumonia,  Leistikow  [Berlin.  Thierilrztl.  Wchnschr., 
1902,  Xo.29,  pp.  437-441)- — The  author  discusses  the  great  importance  of  this  disease 
to  veterinarians  and  cattle  raisers.  Notes  are  given  on  the  method  of  vaccination 
which  has  proved  quite  effective  in  preventing  the  spread  of  this  disease.  The 
t'ffects  bf  this  vaccination  has  not  been  scientifically  determined.  It  is  purely  an 
empirical  method.  Vaccination,  however,  is  considered  as  exceedingly  valuable, 
and  it  has  contributed  greatly  to  the  restriction  of  an  outbreak  of  this  disease. 

A  study  of  the  bacteriolog-y  of  pyelonephritis  of  cattle,  Liexaux  and 
ZwAENEPoKL  {Ann.  Mid.  Vef.,  .',1  (1902),  Xo.  9-10,  pp.  500-507). — The  previous  lit- 
erature on  this  sul)ject  is  briefly  discussed.  The  authors  conducted  exjieriments 
with  the  bacillus  of  Preisz  for  the  purpose  of  determining  whether  this  organism  was 
the  specific  cause  of  pyelonephritis.     During  the  experiments  it  Avas  found  that  the 
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disease  was  not  produced  by  this  organism— merely  a  local  iiiHainniation  resulted, 
without  the  characteristic  symptoms  of  pyelonephritis. 

The  therapeutic  use  of  tannoform  in  intestinal  diseases  of  calves, 
ScHtixiiOFF  [Berlin.  Tliunirzll.  Wdnischr.,  190J,  No.  45,  pp.  67S,  675).— In  the  author' .s 
practice  tannoform  combined  with  calomel  has  given  excellent  results  in  the  treat- 
ment of  diarrhea  and  other  intestinal  disturbances  in  calves.  The  mixture  is  pre- 
pared  so  as  to  contain  1  part  of  calomel  to  100  parts  of  tannoform. 

The  treatment  of  green  diarrhea  of  calves,  G.'  Carle  {.lonr.  Agr.  Prat.,  u.  scr., 
5  {190S),  Nn.  4,  p.  7(),9).— Considerable  success  has  been  had  in  treating  certain  intes- 
tinal disturbances  of  children  with  gelatin.  The  effectiveness  of  this  treatment  is 
supposed  to  depend  on  the  power  of  gelatin  to  protect  the  Avails  of  the  stomach  and 
intestines  against  the  harmful  effects  of  certain  bacteria  and  toxic  products.  In  the 
treatment  of  diarrhea  in  calves  promising  results  have  been  ol)tained  l)y  this  method. 
Further  experiments  will  be  maile. 

Coccidiosis  of  sheep,  and  the  parasitic  organism,  (i.  Moussu  and  (i.  MakotkI; 
(Arrli.  Paraslt.,  0  {1902),  No.  1,  pp.  S2-9S,  fig».  iO).— The  authors  describe  in  coiisid- 
eral)le  detail  the  morphological  characters  of  the  protozoan  organism  which  causes 
coccidiosis.  Notes  are  also  given  on  the  pathological  anatomy  of  this  disease.  The 
organism  in  question  is  often  found  in  sheep  also  infested  with  palisade  worms,  and 
the  lesions  caused  by  the  protozoan  parasite  are  frequently  attributed  to  the  palisade 
worms.  The  organism  of  coccidiosis  is  believed  by  the  authors  to  differ  fi-om  C.'o<-- 
cidlum  zurni  and  other  related  species  of  this  genus.  It  is  described  as  new,  undei- 
the  name  Coccidiion  fnun'i. 

Some  pig  diseases  (Jour.  Jmnaiva  Agr.  Soc,  7  (1.90.3),  Xo.  1,  jip.  22,  2S). — Brief 
notes  on  hog  cholera  and  swine  plague. 

Swine  erysipelas,  M.  Tempel  CDrut.  ThieriirzU.  Wclinftchr.,  10  {1,902),  Xo.  .52,  p. 
493). — The  author  reports  finding  endocarditis  as  the  immediate  cause  of  ileath  in 
hogs  which  had  completely  recovered  from  urticaria.  It  is  believed,  therefore,  that 
urticaria  belongs  etiologically  with  swine  erysipelas  and  that  valvular  endocar- 
ditis may  appear  in  young  hogs  within  8  weeks  after  recovery  from  a  case  of  swine 
erysipelas. 

Recent  results  in  combating  swine  plague,  Schkeiber  {Berlin.  Thieri'irzil. 
Wrlnm:l(r.,  1902,  Xo.  4S,  pp.  749-755). — The  history  of  the  development  of  methods 
for  obtaining  polyvalent  sera  in  the  treatment  of  infectious  swine  diseases  is  pre- 
sented in  considerable  detail.  The  article  is  largely  of  a  controversial  nature.  It  is 
argued  that  any  serum,  in  order  to  possess  polyvalent  action,  must  be  calculated  to 
operate  not  only  against  bacteria  and  other  toxins,  but  also  against  local  toxins 
formed  in  the  animal  tissues  during  the  progress  of  the  disease. 

A  pyogenic  micro-organism  in  the  hog,  W.  Grips  {Inaug.  Di.^.s.,  i'liiv.  ^'/e.wrn 
[1902],  pp.  33). — The  author  found  fibrous  deposits  and  abscesses  in  the  peritoneuui 
and  serous  lining  of  the  thorax  of  hogs.  In  these  abscesses  a  bacillus  was  found 
which  is  described  as  new,  under  the  name  B.  pgngenes  suis.  The  suppuration  proc- 
esses show  a  strong  tendency  to  encapsulation.  The  pus  is  of  a  thick  consistency 
without  disagreeable  odor  and  of  a  greenish  color,  and  the  bacillus  which  is  con- 
sidered as  a  cause  of  the  suppuration  is  not  always  found  alone,  but  is  frequently 
associated  with  other  bacteria.  The  organism  is  pathogenic  for  rabbits  and  mice 
when  injected  in  comparatively  large  quantities.  It  gains  entrance  to  hogs  through 
various  skin  wounds,  through  the  air  passages  and  mucous  membranes  of  the  mouth 
and  pharynx. 

Septicemic  brown  neck  of  hogs,  GRAFFUNnER  and  Schreiber  {Deut.  ThierdrzU. 
Wch nschr. ,  10  { 1902)  Xo.  .50, pp. 471-473 ) .— The  author  describes  an  outbreak  of  a  pecul- 
iar septicemic  disease  among  pigs  6  to  8  months  old.  These  pigs  Avere  allowed  to  run 
in  woodland  pasture.    The  symptoms  were  disturbances  of  the  general  condition,  dis- 
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inclination  to  move,  reddening  and  swelling  of  the  mucous  membranes  of  the  head, 
salivation,  excessive  swelling  of  the  neck,  especially  in  the  region  of  the  larnyx,  and 
coughing.  From  post-mortem  examination  it  was  found  that  extensive  series  of 
infiltration  had  taken  place  in  the  musculature  of  the  head  and  neck  and  as  far  back 
as  the  chest.  The  submaxillary  and  retropharyngeal  lymphatic  glands  were  enor- 
mously swollen.  Ovoid  bacteria  which  stained  in  a  bipolar  manner  were  found  in 
streak  cultures  made  from  material  obtained  from  these  cases.  These  organisms 
were  first  suspected  of  being  anthrax  Imcilli.  It  was  later  found,  however,  that  the 
hogs  had  eaten  the  carcass  of  a  steer  which  probably  died  of  rinderpest.  The  author 
lielieves  that  the  bacilli  found  in  the  hogs  and  which  closely  resemble  the  necrosis 
1  acillus,  probably  made  their  way  into  the  hogs  in  connection  with  the  meat  of  the 
diseased  steer.  Brief  notes  are  given  on  other  cases  of  septicemic  infection  in  hogs 
and  other  animals  for  the  purpose  of  comparing  known  examples  with  the  cases 
which  came  under  the  authors'  attention. 

On  the  behavior  of  the  lymphatic  apparatus  in  intestinal  ulcerations  in 
hogs,  Seilek  {DcHi.  Th'ienirztJ.  WchnsHtr.,  10  {1902),  Nos.  36,  jjp.  345-347;  37,  pp. 
353-355;  38,  pp.  361-364,  fig^-  5).— The  literature  of  this  subject  is  critically  dis- 
cussed. Special  attention  is  given  to  an  account  of  the  behavior  of  the  lymphatic 
system  in  cases  of  intestinal  ulceration  in  hogs  due  to  the  presence  of  G!lsoph(tf)oMomum 
venulosmn  and  as  a  result  of  swine  plague  and  hog  cholera.  A  considerable  i«rt  of 
the  author's  work  consisted  in  a  study  of  a  series  of  sections  made  through  such 
ulcers  and  preserved  and  stained  by  various  methods.  A  hyperplasia  and  excessive 
accumulation  of  white  blood  corpuscles  in  the  neighborhood  of  these  ulcers  were 
.observed  in  most  cases  of  infestation  by  the  palisade  worms.  The  various  stages  in 
the  formation  of  intestinal  ulcers  in  cases  of  swine  plague  and  hog  cholera  are 
descri})ed  in  detail. 

Glanders,  K.  Hottinger  {.Hal.  Agr.  Sao  Paulo,  3.  ser.,  1902,  No.  7,  pp.  435-437). — 
Brief  notes  on  the  post-mortem  findings  in  4  cases  of  glanders,  together  with  a  dis- 
cussion of  the  diagnosis  and  etiology  of  this  disease  and  notes  on  the  use  of  mallein. 

Tsetse  fly  disease  in  Tog-o,  West  Africa,  H.  Ziemaxx  [Berlin.  Klin.  Wclmschr., 
39  {1902),  Xo.  40,  pp.  930-936). — The  author  presents  a  general  account  of  the  eti- 
ology of  this  disease,  together  with  notes  on  the  life  history  of  the  blood  parasite. 

The  so-called  Borna  horse  disease,  Enders  {Berlin.  Thierurztl.  Wchni<ehr.,  1902, 
No.  44,  pp.  '>5o-6,55).— Notes  are  given  on  the  etiology,  pathogenesis,  symptoms,  com- 
plications, serjuela',  and  treatment  of  this  disease. 

Scratches  or  grease  heel  in  horses,  N.  S.  Mayo  {Indnstriallst,  29  {190.3),  No.  19, 
■J).  ,?()j').— Notes  are  given  on  the  symptoms  of  this  disease  and  on  the  frequency  of 
its  occurrence  in  horses.  The  treatment  recommended  consists  in  cleanly  surround- 
ings, poulticing  affected  parts,  and  the  use  of  antiseptic  ointments. 

Mammary  botryomycosis  in  the  horse,  P.  Uxterhossel  {Berlin.  Tliicrilrzll. 
Wchnschr.,  1902,  No.  32,  pp.  476,  477,  figs,  f ).— This  disease  occurs  chiefly  in  horses, 
while  cattle  and  hogs  appear  to  be  only  slightly  susceptible  to  it.  Brief  notes  are 
given  on  a  number  of  cases  which  are  reported  in  the  literature  on  this  subject,  and 
a  detailed  history  is  presented  of  one  case  which  occurred  in  the  udder,  with  fatal 
results. 

The  origin  of  aneurysma  verminosum  equi,  A.  Sticker  {Deut.  Tliirriirztl. 
Wdnh^elir.,  10  {1902),  No.  2S,  ]>p.  274-276). — A  number  of  cases  of  aneurism  in  horses 
caused  by  the  presence  of  Sclerostomum  bidentatum  were  examined  l.\v  the  author 
with  special  reference  to  determining  the  pathological  histology  of  this  disease.  It 
was  found  that  the  middle  coat  of  the  wall  of  the  blood  vessels  was  chiefly  affected, 
and  not  the  inner  coat.  A  number  of  cases  of  this  disease  were  investigated  and 
detailed  notes  are  given  on  the  histogenesis  of  the  aneurisms. 

A  study  of  the  morphology  of  the  blood  of  the  horse,  S.  H.  Burnett  {Anier. 
Vet.  Bev.,  26  {1902),  No.  4,  pp.  311-325,  figf<.  10).— The  objects  of  the  investigation 
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reported  in  this  thesis  were  to  determine  the  structure  and  condition  of  the  blood  of 
healthy  horses  and  of  horses  which  are  suffering  from  various  diseases.  Notes  were 
given  on  the  technique  employed  in  this  investigation  and  on  the  size,  appearance, 
and  relative  proportion  of  red  corpuscles  and  5  varieties  of  leucocytes  which  were 
observed,  viz,  lymphocytes,  large  mononuclear  leucocytes,  i>olynuclear  leucocytes, 
eosinophilous  and  mast  cells.  The  variations  in  the  number  of  these  elements  in 
different  diseases  are  presented  in  tabular  form. 

Observations  on  rabies  in  the  district  of  Habelschwerdt,  C.  Wittlixger 
{BerUn.  Thlerarztl.  Wchnschr.,  1902,  No.  30,  j)}).  449-4o3). —XhrM  historical  account 
is  given  of  rabies  in  this  district  and  notes  are  presented  on  the  cases  which  have 
been  observed  in  man  and  animals.  A  copy  is  given  of  the  laws  which  are  in  force 
in  this  district  for  preventing  the  spread  of  the  disease. 

Antirabies  vaccinations  in  St.  Petersburg,  V.  Kkaioichkink  {Ardt.  Sci.  Biol. 
[St.  Peter.^hurg],  9  {1902),  Xu.  3,  pp.  .^JZ-.J^^).— Statistical  notes  are  given  on  the 
number  of  persons  bitten  by  presumably  rabid  dogs  and  other  animals,  and  on  the 
results  of  antirabies  vaccinations.  Notes  are  also  presented  on  the  number  of  ani- 
mals suspected  of  Ijeing  affected  with  rallies.  The  mortality  among  patients  treated 
by  the  Pasteur  method  was  0. IS  per  cent. 

Vaccination  of  dogs  for  distemper,  H.  Meyer  {Berlin.  Thimirztl.  ]]'clnischr., 
1902,  Xo.  4o,  p.  678). — According  to  the  author  the  antidistemper  serum  manufac- 
tured by  the  Jenner  Institute  in  London  has  given  excellent  results  in  his  practice, 
in  preventing  the  development  of  distemper  in  young  dogs. 

Alopecia  areata  pigmentosa  in  dogs,  V.  S.  Trofimov  {Arch.  Vet.  Xauk,  Si. 
Pefrr.<<burfj,  32  {1902),  Xo.  11,  pp.  921-930,  pth.  .5).— Detailed  notes  are  given  on  the 
etiology  and  pathological  histology  of  this  disease. 

The  action  of  ticks  upon  animal  blood,  P.  (Jrutzxer  {Dent.  Mul.  ]Vclnii^rhr., 
28  {1902),  Xo.  31,  p>P-  555,  556). — A  study  was  made  of  the  changes  undergone  by 
the  blood  of  dogs  in  the  body  of  I.vodex  ricimi.^.  It  was  found  that  the  oxygen  is 
removed  from  the  arterial  blood  and  that  the  red  blood  corpuscles  are  completely 
dissolved,  thus  setting  free  the  coloring  matter. 

The  tapeworms  of  ruminants,  N.  KnoLonKovsKi  {Arch.  Fardnit.,  6  {1902),  Xo. 
1,  pp.  145-148,  pi.  1,  fiy.  1). — Brief  anatomical  and  descriptive  notes  on  certain  spe- 
cies of  tapeworms  which  infest  ruminants. 

Observations  on  fowl  plague,  Kuxxemaxx  {Deul.  Thlerarztl.  WcJt7i.schr.,  10  {1902), 
Xos.  43,  Pit.  413-415;  44,  jij}.  421-424). — Opportunity  was  had  by  the  author  to  study 
a  number  of  outbreaks  of  fowl  plague.  It  appears  that  the  disease  has  now  been 
observed  in  a  number  of  different  localities  in  Germany,  and  in  some  of  these  out- 
breaks there  is  no  evidence  of  importation  of  the  fowls  from  Italy  or  other  localities 
Avhere  the  disease  was  previously  known  to  exist.  The  symptoms  are  not  very  uni- 
form, but  the  course  of  the  disease  is  almost  always  exceedingly  short.  Death 
occurred  in  the  majority  of  cases  after  3  or  4  days.  Frequently  the  comb  and  wat- 
tles exhibited  a  bluish  red  color  after  death.  Usually  an  exudate  was  observed  in 
the  body  cavity,  and  the  vital  organs  in  almost  all  cases  were  affected  with  more  or 
less  serious  alterations.  The  author  found  it  impossible  to  i-solate  any  micro- 
organism which  could  be  considered  as  the  pathogenic  cause  of  the  disease.  This 
plague  is  believed  to  ))e  identical  with  the  disease  previously  descril)ed  as  cyanolo- 
phia.  Pigeons  were  found  to  be  immune.  Transmission  experiments  with  ducks 
also  gave  negative  results.  White  mice,  guinea  pigs,  and  rabbits  proved  refractory. 
Chickens,  however,  are  susceptible  to  inoculation  and  to  infection  by  way  of  the 
alimentary  tract.  The  virus  is  destroyed  by  decomposition  within  a  short  time, 
l^rovided  the  carcasses  of  affected  fowls  are  opened.  In  intact  carcasses,  however, 
the  virus  remains  virulent  for  at  least  28  days.  The  virus  is  only  moderately  resist- 
ant to  heat  and  is  readily  destroyed  by  carbolic  acid  or  corrosive  sul)limate.  The 
author  successfully  disinfected  poultry  houses  by  the  use  of  milk  of  lime. 
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Serum  therapy  in  fowl  cholera,  Willerding  {Dent.  Thiemrztl.  Wchnsdu:,  10 
{190-i),  Xo.  50,  pp.  473,  474)- — The  author  conducted  a  number  of  experiments  for  the 
purpose  of  testing  the  value  of  the  Landsberg  Septicidin  and  the  fowl  cholera  serum 
of  Jess  and  Piorkowski.  Neither  of  these  sera  was  found  to  have  any  noticeable 
effect  in  protecting  healthy  fowls  against  infection  from  fowl  cholera  or  increasing 
the  resistance  of  birds  which  were  ah'eady  infected. 

The  chicken  mite,  G.  W.  Herrick  {Mija^issippi  Sta.  Bui.  78,  pp.  1.3,fig.'<.  4). — 
The  most  favorable  conditions  for  the  rapid  multiplication  of  the  chicken  mite  are 
tilth  and  insufficient  illumination  of  the  chicken  houses.  The  author  made  a  number 
of  experiments  in  the  construction  of  nests  and  roosts  so  that  these  structures  could 
be  readily  cleaned  and  illuminated.  In  combating  the  chicken  mite  with  direct 
remedies  the  author  tested  the  value  of  a  method  which  consisted  in  cleaning  the 
houses  once  every  2  weeks  and  dusting  them  with  a  mixture  containing  3  parts  of 
air-slaked  lime  and  1  part  sulphur.  This  method  was  quite  effective,  but  the  author 
believes  that  the  insecticide  should  be  apjilied  at  least  once  per  week.  Good  results 
were  obtained  from  the  use  of  crude  petroleum  and  kerosene.  These  insecticides 
were  sprayed  or  rubbed  upon  the  walls  of  the  nests  and  other  structures  in  the 
chicken  houses.  Kerosene  was  found  to  be  as  effective  as  crude  petroleum,  but  its 
effects  did  not  persist  so  long,  since  it  evaporated  more  rapidly.  During  the  season 
of  the  year  when  dust  is  not  accessible  to  the  hens  the  author  recommends  that 
boxes  containing  road  dust  should  be  provided  for  them.  Badly  infested  old  chicken 
houses  of  slight  value  may  be  burned  and  new  ones  constructed,  or  they  may  be  dis- 
infected by  the  remedies  already  mentioned  and  the  use  of  boiling  water.  Poultry 
houses  should  not  be  in  connection  with  barns  or  stables,  and  sitting  hens  should 
be  isolated  from  the  rest  of  the  hens,  so  as  to  prevent  their  infestation  by  mites. 

The  incineration  in  the  open  field  of  carcasses  affected  -w^ith  anthrax,  Vol- 
MER  {Brii'ni.  Thieri'irztl.  Wchn.'^clii-.,  1902,  X0.4I,  pp-017,618) . — Various  material  has 
been  used  in  producing  heat  for  the  incineration  of  anthrax  carcasses  in  the  open 
field,  and  notes  are  given  on  the  comparative  cost  of  the  process  according  to  these 
different  methods.  The  author  recommends  that  the  incineration  be  conducted 
under  the  direction  of  officials,  so  that  complete  destruction  of  the  carcasses  may  be 
secured. 

Innocuous  disposal  of  animal  carcasses  by  means  of  burning,  Lothes  and 
Profe  [Birlhi.  Thleri'vrztl.  Wchnftchr.,  1902,  Xd.  37,  i>p.  oo7-'>60). — A  detailed  report 
is  given  of  a  number  of  experiments  which  were  conducted  for  the  purj^ose  of  deter- 
mining the  relative  effectiveness  and  cost  of  various  incineration  methods  for  destroy- 
ing animal  carcasses.  It  is  recommended  that  unusual  care  be  exercised  to  secure 
the  complete  destructi(3n  of  all  carcasses  in  cases  of  serious  infectious  diseases. 

American  meat  inspection,  A.  Zschocke  ( DeuL  Thierdrztl.  Wchnschr.,  10  (1902), 
Nos.  SI,  pp.  301-304;  32,  pp.  309-312) . — Attention  is  called  briefly  to  meat  inspection 
in  this  country  as  conducted  under  the  auspices  of  city,  State,  and  national  authority. 
Detailed  notes  are  given  on  the  method  of  inspecting  meat  under  the  orders  of  the 
Bureau  of  Animal  Industry,  and  on  veterinary  police  work,  transportation  of 
animals,  and  other  functions  of  this  Bureau. 

TECHNOLOGY. 

A  study  of  cider  making  in  France,  Germany,  and  England,  with  com- 
ments and  comparisons  on  American  work,  AV.  B.  Alwood  (  U.  S.  Dept.  Agr., 
Bureau  of  Chemisir)/  Bui.  71,  pp.  II4,  pis.  7,  figs.  26). — The  author  visited  some  of 
the  more  important  cider-making  districts  in  France,  Germany,  and  England,  and 
describes  the  methods  observed  in  those  countries  in  the  manufacture  of  cider. 
Factories  are  described  in  some  instances  as  well  as  the  machinery  used,  and  the 
methods  of   harvesting  the  fruit,    handling  the  must,   fermenting,  clarifying,   etc. 
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Analyses  pre  given  of  a  large  number  of  European  and  Aniorioan  ciders  and  a  short 
bibliography  of  French,  German  and  English  works  on  cider  making  is  apjiended. 

The  effects  of  fermentation  upon  the  composition  of  cider  and  vineg'ar, 
C.  A.  Bkowxe,  jr.  [Juiu:  Am,'r.  Chcm.  Soc,  25  (190-)'),  Xn.  1,  pj).  lO-.li,  fig.  1, 
dgms.  2).— A  25-gal.  cask  was  filled  with  the  fresh  cider  of  an  imknown  variety  of 
apples.  The  cask  was  stored  in  a  dry,  cool  cellar  from  Noveml)er  15, 1898,  to  October 
13,  1902,  and  analyzed  from  time  to  time  to  determine  the  chemical  changes  which 
took  place.  Fermentation  was  the  greatest  from  the  fourth  to  the  seventh  week  after 
storing.  During  fermentation  the  sucrose  and  dextrose  were  completelv  removed, 
but  a  small  percentage  of  levulose  remained  unaffected  owing  to  the  develo[)ment  of 
acetic  acid,  which  arrests  alcoholic  fermentation.  In  the  experiuient  100  j)arts  of 
sugar  gave  an  actual  yield  of  45.4  parts  of  alcolml,  or  a) xnit  88.8  per  cent  of  the 
theoretical  yield.  The  loss  in  w'eight  of  the  cider  during  the  169  days  of  the  alco- 
holic fermentation  was  about  2.4  per  cent.  It  is  pointed  out  that  in  cider  making 
a  very  serious  loss  in  alcohol  may  result  from  the  development  of  acetic  aci<l.  In 
the  experiment  recorded  there  was  a  loss  of  about  0.7  per  cent  of  alcohol  foiiuc(l 
from  sugar  by  the  development  of  0.23  per  cent  of  acetic  acid.  The  loss  in  cider  mak- 
ing from  this  source,  it  is  stated,  can  be  prevented  largely  by  racking  off  the  cider  after 
the  main  fermentation  into  other  casks  and  bunging  tightly.  Since  the  presence  of 
acetic  acid  is  detrimental  to  the  develo|:ftnent  of  alcohol,  the  failures  reported  by 
farmers  in  getting  the  vinegar  to  "  make"  when  th(>y  add  fresh  cider  to  old  vinegar 
is  accounted  for. 

In  the  acetic  fermentation  100  parts  of  alcohol  gave  an  actual  yield  of  llf>.;!  parts 
of  acetic  acid,  or  89.2  per  cent  of  the  theoretical  yield. 

The  bung  of  the  vinegar  cask  was  left  open  for  18  months  from  Jnl\-,  1900.  Dur- 
ing this  period  the  weight  of  the  vinegar  in  the  cask  decreased  30  per  cent. 
The  acetic  acid  content  decreased  over  2.5  per  cent,  due  mostly  to  destructive  fer- 
mentation caused  by  Bncterium  xyllimm,  or  an  allied  form  which  had  the  property 
of  forming  cellulose.  During  the  deterioration  of  the  vinegar  there  occurred  a  rela- 
tively high  increase  in  the  percentage  of  reducing  sugar.  Upon  examination  this 
was  found  to  be  caused  by  the  presence  of  2  well-defined  osazones,  one  of  which 
after  recrystallization  melted  at  142  to  143°,  and  therefore  corresjionded  to  the 
phenolformosazone  of  Fischer. 

"As  a  remedy  against  deterioration,  vinegars  intended  for  storage  should  be  racked 
off  into  clean  casks,  the  latter  filled  full  and  tightly  bunged.  Since  none  of  the  acetic 
organisms  can  thrive  without  air,  their  further  development  is  thus  prevented,  and 
the  loss  from  destructive  fermentation  reduced  to  a  minimum." 

Analysis  of  the  dried  settlings  in  the  vinegar  cask  gave  the  following  results: 
Moisture,  4.91  per  cent;  fat,  1.69  per  cent;  protein,  20.13  per  cent;  ash,  2.65  per 
cent;  crude  fiber,  5.69  per  cent;  nitrogen-free  extract,  64.93  per  cent.  Analyses 
were  also  made  of  the  ash  of  apples,  cider,  and  vinegar  settlings.  These  are  shown 
in  the  following  table: 

Asli  analyses  of  apples,  cider,  and  vine</ar  srtllin</s. 


Potassium  oxid 

Ferric  oxid  and  aluminum  oxid  . 

Calcium  oxid 

Jlagnesiinn  oxid 

Phosphoric  acid 

Stilphuric  acid 

Silicic  aci<l 

Undetermined  carbonic  acid,  etc 


Ash  of  apples. 

Ash  of  cider. 

Ash  of  set- 
tlings. 

Per  cent. 

Per  rent. 

Per  rent. 

58. 31 

(50.  tiO 

19.94 

12. 26 

(i.OO 

19.  97 

Undetermined. 

1.15 

4.17 

Undetermined. 

Undetermined. 

2. 22 

12.  ol 

7.12 

29.  64 

6.  SV 

4.15 

.14 

l.tio 

1.90 

24. 23 

8.40 

19.08 
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Notes  on  vinegar  making,  E.  F.  Perxot  {Oregon  Sta.  Bui.  73,  x>p-  8). — Yine^ar 
■was  nuide  at  the  statimi  from  undersized  and  otherwise  unsalable  prunes.  After 
running  the  washed  and  weighed  prunes  through  a  homemade  machine  with  spiked 
rollers  which  lacerated  and  tore  them,  the  mass  was  inoculated  with  a  pure  culture 
of  yeast  {SaccJuironvjces  cerensia).  This  caused  a  strong  and  rapid  fermentation, 
■which  broke  do-wn  the  cell  walls  of  the  prunes,  thus  liberating  the  clear  juice,  which 
flowed  into  a  receptacle  below  the  vat.  This  method  of  securing  the  clear  liquid  was 
inexpensive  and  very  satisfactory.  In  all  10,482  lbs.  of  Italian  prunes  were  used,  from 
which  6.30  gal.  of  juice  was  obtained,  or  a  yield  of  a  little  more  than  3  gal.  of  juice 
per  bushel  of  fruit.  The  juice  was  fermented  in  open  liarrels.  Fermentation  was 
completed  in  10  days,  when  the  juice  was  found  to  contain  10  per  cent  alcohol.  It 
■was  then  inoculated  with  a  pure  culture  of  vinegar  ferment  [BaclUi  jxiKtrnramun)  by 
floating  it  on  the  surface  of  the  liquid  by  means  of  pieces  of  cork  weighted  so  as  to 
bring  the  culture  in  contact  with  the  liquid. 

The  vinegar  thus  produced  was  of  excellent  quality,  with  a  fruity  flavor  and  good 
body,  analyzing  6.89  i>er  cent  total  solids.  The  only  objection  to  it  was  its  color, 
which  was  that  of  very  dark  wine.  It  was,  however,  but  little  darker  than  imported 
malt  vinegars,  which  find  ready  sale  in  Oregon  markets.  Experiments  are  now  in 
progress  to  see  if  some  method  of  clarification  can  l)e  found  which  will  inqirove  the 
color.  The  machine  used  for  lacerating  the  jirunes  and  the  vat  for  fermenting  ar.d 
collecting  the  juice  are  described  in  detail,  and  a  ])rief  discussion  given  of  the  prin- 
cijjles  of  vinegar  making  and  of  the  best  ways  of  making  .vinegar  for  the  home. 

The  small  vinegar  fly  [Drdsopltiht  ampeJophUa)  was  allowed  to  walk  os^er  sterile 
cultural  media  under  control  conditions.  Wherever  its  feet  touched  the  media  colo- 
nies of  acetic-acid  germs  developed.  The  digestive  tract  of  this  fly  was  also  found  to 
contain  large  numbers  of  acetic-acid  germs  which  were  capable  of  growth  in  sterilized 
cider.  It  is  therefore  ])elieved  that  this  fly  is  of  service  in  inoculating  fruit  juices  with 
the  necessary  germs  for  producing  vinegar.  They  will  also,  however,  carry  spores  of 
molds  and  other  organisms  which  give  a  bad  flavor  to  vinegar.  Therefore,  the  use  of 
pure  cultures  of  vinegar  ferments  is  advised.  The  author  states  that  the  station  can 
furnish  these,  upon  api:)lication,  to  residents  of  the  State. 

Pear  vinegar  containing  8.89  per  cent  acetic  acid  has  been  made  at  the  station,  and 
apple  vinegar  which  analyzed  6  per  cent  acetic  acid  within  4  months  from  the  time 
the  apples  were  pressed. 

The  essentials  in  making  good  vinegar  are  thus  stated:  "The  barrels  must  be  free 
from  must  and  mold,  the  depth  of  the  liquid  should  not  exceed  the  surface  measure, 
free  air  must  l)e  continually  admitted,  an  even,  warm  temperature  should  l)e  main- 
tained, and,  last  but  not  least,  the  fruit  that  is  used  should  be  free  from  decay  and 
mold." 

Experiments  iai  wine  making,  H.  Schellexberg  {Jahrei^her .  Vers.  Stat.  n.  ScJnde, 
Wddensiueil,  1899-1902,  pp.  44-46). — Sal  ammoniac  added  to  a  cask  of  pear  cider  at 
the  rate  of  20  gm.  per  liectoliter  conduced  to  a  more  rapid  and  complete  fermenta- 
tion of  the  must  than  when  it  was  omitted.  Pears  just  beginning  to  ripen  ■were  used. 
No  influence  of  the  sal  ammoniac  on  the  taste  of  the  wine  could  be  detected.  Apple 
and  pear  wines  filtered  through  a  cellulose  filter  kept  fresher  during  storage  and 
Avere  more  highly  prized  than  wine  clarified  Ijy  the  addition  of  60  gm.  of  gelatin  per 
hectoliter.  A  variety  of  sweet  apple  was  gathered  for  cider  when  just  beginning  to 
ripen.  The  flesh  was  still  firm  and  somewhat  acid.  A  given  quantity  of  these 
apples  yielded  more  juice  and  produced  a  better  quality  of  cider  than  apples  of  the 
same  kind  gathered  3  weeks  later  when  they  had  become  more  mellow.  Wine  that 
had  become  flat  in  drawing  off  and  clarifying  was  again  made  drinkable  by  the  addi- 
tion of  carbonic  acid. 

Composition  and  determination  of  differently  prepared  wines,  W.  Kel- 
noFER  {Jahrcsber.   Vers.  Stat.  u.  Srhiile,  Wiidcnsireil,  1809-1902,  pp.  99-103). — Analyses 
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are  given  of  wines  in  which  jnioo  only  was  fermented,  pnlp  and  juice  lennentecl 
together,  and  juice  to  which  sugar  and  water  hail  l)een  added. 

American  wines  at  the  Paris  Exposition  of  1900,  their  composition  and 
character,  II.  W.  Wiley;  with  a  monograph  on  the  manufacture  of  wines  in 
California,  H.  Lachm.\n  {U.  ,S.  Dept.  Agr.,  Bnrean  of  Chemistrn  Bid.  72,  p.  40, 
]>!■<.  .^).— An  account  is  given  of  the  judging  of  American  wines  at  the  Paris  Exposi- 
tion, including  anah^ses  of  those  wliii-h  received  awards.  The  wines  examined 
included  9  samples  of  sparkling  wines,  2  of  hrandies,  15  of  dry  white  wines,  22  of 
dry  red  wines,  9  of  sweet  white  wines,  and  9  of  sweet  red  wines.  The  analyses  are 
much  more  complete  than  those  recorded  of  American  wines  in  the  earlier  i)ulletin 
from  the  Bureau  (E.  S.  R.,  12,  p.  994),  including  data  on  the  glycerol  content,  specific 
gravity,  polarization,  content  of  alcohol,  tartaric  acid,  suli)hurous  aciil,  i)hosphoric 
acid,  potassium  sul]ihate,  extract,  ash,  reducing  sugars,  total  and  volatile  acids,  and 
nitrogen.  The  analytical  data  ol)tained  are  compared  with  tlie  analyses  of  standard 
European  wines. 

In  the  second  part  of  the  bulletin  a  discussion  is  given  of  tlie  metiiods  oliserved 
in  California  in  the  production  of  different  California  wines.  A  list  is  given  of  the 
varieties  of  wine  grapes  grown  and  the  kinds  of  wine  made  from  each.  In  addition, 
such  other  matters  are  discussed  as  harvesting,  fermentation,  clarification,  tasting, 
bottling,  marketing,  and  type  of  wines. 

Agricultural  fermentation  industries,  E.  Boullancjek  {Industries  agricoles  de 
fennintatinii.  Parh:  J.  B.  BaUVih-r  ii-  Son,  190.3,  pp.  XH-}  400,  figs.  66).— This  is  a 
volume  of  the  agricultural  encyclopedia  published  under  tlie  direction  of  G.  Wery. 
It  treats  of  cider  making;  brewing;  preparation  of  hydromel,  brandies,  and  rum:  and 
distilling. 

Musts  and  wines  in  distilling,  L.  Levy  (Les  nionfs  rt  les  vws  en  distilU'rh'.  Paris: 
C.  Xaud,  190S,  pp.  IY+ 051,  figs.  i6'(9).— This  book  deals  with  the  history  of  dis- 
tilling, statistics  of  the  industry,  theoretical  considerations,  the  chemistry  of  the 
compounds  involved  in  the  process,  a  study  of  the  natural  products  from  which  alco- 
liol  is  prepared,  and  the  technology  of  the  preparation  of  wines  and  musts. 

The  preparation  of  cherry  wine  with  and  without  the  addition  of  currants, 
"W.  Keliiofer  {Jahresbcr.  ^\'rs.  Stai.  v.  Sckule,  Wddenstceil,  lS99-1902,pp.  95-99). — An 
account  of  the  making  of  wine  from  cherries  alone,  cherries  to  which  citric  acid  and 
sugar  had  been  added,  and  from  cherries  and  currants  to  which  water  and  sugar  had 
been  added.  In  some  cases  the  juice  was  fermented  alone  and  in  others  with  the 
flesh,  skins,  etc.,  of  the  fruit.  In  order  to  prevent  the  development  of  acetic  acid  in 
the  cherry-currant  wine  it  is  advised  that  fermentation  take  i>lace  in  a  cool  dark 
cellar  at  a  low  temperature. 

Annual  report  on  investigations  and  progress  in  the  manufacture  of 
sugar,  J.  Book  (Jalnrxbcr.  Ztickrrfdh.,  41  {1901),  pii.  XIF  ■■]74,  .fig-''-  4S) . — A  review 
for  the  year  1901  of  investigations  on  the  culture  and  handling  of  sugar  In-ets  and 
the  manufacture  of  beet  sugar. 

Cassava  as  a  competitor  of  maize  in  the  production  of  starch  and  allied 
products,  G.  Arciibold  {Jour.  Soc.  Cheiii.  Lid.,  3S  {1903),  Xo.  2,  pp.  03-00,  figs.  3). — 
A  discussion  of  the  yield  and  characteristics  of  starch  from  cassava  based  mainly 
upon  the  work  of  the  Bureau  of  Chemistry  of  this  Department  and  an  account  of  the 
method  of  nianufacture  followed  in  Florida.  Cassava  yields  about  25  per  cent  of 
starch  which  "would  easily  take  the  place  of  corn  starch  or  starch  made  froni  other 
cereals."  The  general  conclusion  reached  is  "that  in  cassava,  when  proj^erly  cul- 
tivated, we  have  a  formidable  competitor  of  maize,  owing  to  its  higher  yield  of 
starch  and  glucose  per  acre,  and  as  not  only  is  its  starch  and  sugar,  but  also  a  consider- 
able portion  of  the  fiber,  obtained  as  glucose,  thereby  producing  a  nuich  sweeter  and 
finer-flavored  product,  and  better  adapted  for  confectionery,  etc.,  fully  30  i)er  cent 
of  the  fresh  root  being  ol^tained  as  glucose." 
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A  new  method  of  extracting  olive  oil,  A.  Fl-xaro  {Staz.  Sper.  Agr.  liaL,  35 
{1902),  No.  11-12,  pp.  916-921). — A  description  is  given  of  a  method  of  oil  extraction 
that  is  said  to  yield  several  per  cent  more  oil  than  that  secured  by  the  ordinary 
process. 

Modern  American  tanning  {Chicago:  .Tacohsen  Pub.  Co.,  1902,  pp.  292,  ph.  14,fig><- 
2). — This  is  a  compilation  of  articles  on  the  manufacture  of  leather  which  appeared 
originally  in  Hide  and  LealJu'r. 

AGRICULTURAL  ENGINEERING. 

Report  of  irrigation  investigations,  Humboldt  River  Valley,  Nevada,  J.  D. 
Stannakd  {Nevada  Sta.  Bid.  54,  pp-  91,  pis.  34)- — A  report  is  given  of  observations 
on  the  extent  and  character  of  irrigation  practiced  in  the  valle}^  irrigation  works, 
crops  grown,  claims  to  water  and  their  adjudication,  the  unit  of  measurement,  and 
the  distribution  and  more  economical  use  of  water  are  discussed,  with  suggestions  as 
to  the  improvement  of  the  system  and  methods  now  in  vogue. 

Eleventh  Biennial  Report  of  the  State  Engineer  of  Colorado,  1901-2, 
A.  J.  ^R'Cl'xe  {Denrer,  1902,  pp.  334,  dU. ). — This  volume  is  devoted  largely  to  reports 
from  various  superintendents  of  irrigation  and  water  commissioners,  crop  statistics, 
and  other  routine  matters,  but  contains  special  report -i  on  Drainage  and  Seepage 
Measurements,  by  C.  G.  Elliott;  and  The  ^leasurement  of  Water,  l)y  A.  L.  Fellows 
(E.  S.  R.,  13,  p.  1108). 

Irrigation  works  of  India,  R.  F.  Patterson  {U.  S.  Consular  Epts.,  71  {1903), 
No.  270,  pp.  356-359). — A  brief  account  of  these  works,  including  statistics  of  capital 
invested,  revenues,  and  area  irrigated.  The  capital  outlay  to  the  end  of  1900-1901 
is  given  as  $128,181,526,  the  net  revenues  $8,740,016,  the  area  irrigated  13,547,986 
acres. 

Irrigation  in  Spain  and  North  Africa,  J.  Brixiies  [Thexitt,  Vnir.  Parix,  1902, 
pp.  XVII ^  51,"^,  fig.-<.  63,  uHtpx  7). — This  treatise  deals  with  geographical  conditions, 
methods,  and  organization  and  is  styled  a  study  in  human  geography.  The  regions 
.  chosen  for  study  are  the  Spanish  Peninsula,  Algiers  and  Tunis,  and  P^gypt.  There 
is  added  a  bibliography  of  a  large  number  of  publications  on  irrigation  used  or  cited 
in  the  preparation  of  this  treatise. 

The  Nile  dams  and  reservoir,  Sir  B.  Baker  {Pop.  Sci.  Mo.,  62  {1903),  No.  6, 
pp.  550-561,  Jigi^.  6) . — This  is  an  address  given  before  the  Royal  Institution  of  Great 
Britain. 

A  self-adjusting  weir  {Irrig.  Age,  18  {1903),  No.  5,  pp.  138,  139,  figs.  ,5).— A 
brief  statement  of  the  claims  made  for  such  a  device,  invented  by  C.  C.  Carlisle,  assist- 
ant State  engineer  of  Wyoming.  The  principal  feature  of  this  weir  is  a  short  moval)le 
conduit,  connected  with  floats,  which  moves  up  and  down  over  the  end  of  a  fixed 
conduit  (which  is  a  little  smaller  in  diameter)  as  the  level  of  the  water  in  the  canal 
rises  and  falls.  The  joint  between  the  movable  and  fixed  conduits  is  sealed  with 
mercury. 

On  the  conversion  of  a  tidal  marsh  into  a  meadow,  G.  Becker  {Deut.  Landw. 
Pressc,  30  {1903),  No.  15,  pp.  118,  119). 

Recent  progress  in  the  field  of  agricultural  machinery  {Fi'dding's  Land\i\ 
Ztg.,  51  {1902),  Nos.  11,  pp.  410,  411;  12,  pp.  450,  451;  13,  pp.  4<^8-492;  14,  pp.  521-524, 
figs.  2;  15,  pp.  556-559,  figs.  2;  16,  jjp.  601-603,  figs.  2;  17,  pp.  638-641,  figs.  3;  18,  pp. 
681-683,  fig.  1;  19,  pp.  725-727,  fig.  1;  20,  pp.  765-767,  figs.  2;  21,  pp.  797,  798,  fig. 
1;  22,  pp.  832-835;  23,  pp.  871-874,  figs.  2;  24,  pp.  910-914,  figs.  6).— This  is  a  series 
of  articles  on  this  subject  by  different  authors,  including  H.  Puchner,  A.  Nachtweh, 
and  W.  Heerberger.  The  subjects  discussed  in  these  articles  include  root  and  straw 
cutters,  harrows  and  soil  levelers,  hay-tedder  and  pre.ss,  plows,  scythe-sharpening 
machine,  hitching  device  for  horse  powers,  root  digger,  mowers  and  reapers,  sta- 
tionary and  portable  steam  engines. 
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Methods  and  machines  for  cultivating  the  soil,  ^I.  Rixgelmanx  {TVarau.v  ct 
tiiKcliiins  ]>()ur  la  niise  cii  culture  dcs  terres.     Paris,  IDOJ,  ji/i.  JUS,  Jigs.  267). 

Test  of  binders,  1902,  A.  Nachtweii  [Arh.  Dent.  Lditdw.  G&selL,  1903,  No.  79, 
■pp.  68,  figs.  64)- — Six  grain  binders  of  American  make  are  described  and  tests  of  the 
amomit  and  character  of  work  performed  by  them  and  of  the  (h-aft  are  reported. 

Practicability  and  adaptability  of  gasoline  engines  for  agricultural  con- 
ditions, G.  TniBEK(;  (A.  Lamlt.  Ahid.  IlaiuJl.  nrh  Ti<hhr..  .',.1  {l!tO;l],  Xo.  1,  ])ji.  26- 
35,  figs,  o,  dgin.  1). 

Note  on  simple  machines  for  extracting  plantain  fiber,  R.  L.  Pr(hi)lock 
{Dept.  Land  Records  and  Agr.,  Madras,  Vol.  II,  Bui.  47 ,  ptp-  261-268,  figs.  2). — Atten- 
tion is  called  to  the  possibilities  of  the  common  plantain  as  a  fiber  plant,  and  descrip- 
tions of  2  types  of  primitive  machines  used  in  the  Philippine  Islands  for  extracting 
the  fiber  are  given. 

Measures  for  the  prevention  of  accidents  with  agricultural  machinery, 
W.  IloFFSTEDT  (A'.  Laudt.  Akad.  Uandl.  orh  Tidskr.,  43  {1903),  Xo.  1,  pp.  14-25, 
figs.  9) . 

Proceedings  of  the  Jefferson  Memorial  and  Interstate  Good  Roads  Con- 
vention, held  at  Charlottesville,  Va.,  April  2,  3,  and  4,  1902  (  T.  ,s.  Ikpf.  Agr  , 
Office  of  I'uhlic  Road  Inquiries  Bid.  25,  pp.  60,  pis.  5,  figs.  3). 

Boad  construction,  L.  H.  Adams  (  Wisconsin  Sta.  Rpt.  1902,  pp.  280,  281,  j>l.  1).-- 
A  lirief  account  is  given  of  the  construction  of  a  macadam  road  on  the  University  of 
"Wisconsin  farm. 

Silos  and  silage,  ('.  S.  Plumb  (  V.  S.  Dept.  Agr.,  Farmers^  Bui.  32,  rev.  ed.,  pp.  30, 
figs.  6). — A  thorough  revision  of  tliis  ]>ulletin,  which  has  been  in  large  jiart  rewritten. 

MISCELLANEOUS. 

Fourteenth  Annual  Report  of  Connecticut  Storrs  Station,  1901  {('unnecticui 
Storrs  Sta.  Rpt.  1901,  pp.  253). — This  includes  the  organization  list  of  the  station,  a 
financial  statement  for  the  fiscal  year  ended  June  30,  1901,  a  report  of  the  director 
presenting  a  general  review  of  station  work  during  the  year,  and  iiiiscellaneous 
articles  noted  elsewhere. 

Fifteenth  Annual  Report  of  Georgia  Station,  1902  (deorgiaSta.  Rpt.  1902, 
pp.  251-260). — This  includes  the  organization  list  of  the  station,  reports  of  the  com- 
missioner of  agriculture  and  the  director  on  the  work  of  the  station  during  the  year, 
and  a  financial  statement  for  the  fiscal  year  ended  June  :iO.  1902. 

Twentieth  Annual  Report  of  New  York  State  Station,  1901  {Xew  Yuri; 
>St(de  Sta.  Rpt.  1901,  pp.  434).— Th\>i  includes  the  organization  list  of  the  station;  a 
financial  statement  for  the  year  ended  September  30,  1901;  a  list  of  jieriodicals 
received  by  the  station;  a  meteorological  record  noted  elsewhere;  and  reprints  of 
circulars  of  the  station  on  ginseng  culture  and  "  red  albumen"  and  of  Bulletins  197-211 
of  the  station  on  the  following  sul)jects:  The  food  source  of  milk  fat,  with  studies  on 
the  nutrition  of  milch  cows  (E.  S.  R.,  13,  p.  781);  inspection  of  feeding  stuffs  (E.  S. 
R.,  13,  p.  774);  an  epidemic  of  currant  anthracnose  (E.  f^.  R.,  13,  p.  758);  notes  from 
the  botanical  department  (E.  S.  R.,  13,  p.  759);  report  of  analyses  of  commercial 
fertilizers  for  the  spring  and  fall  of  1901  (E.  S.  R.,  13,  p.  935);  San  Jose  scale  inves- 
tigations, III  (E.  S.  R.,  13,  p.  968);  a  study  of  enzyms  in  cheese  (E.  S.  R.,  13,  p. 
1087) ;  report  of  analyses  of  Paris  green  and  other  insecticides  in  1901  (E.  S.  R.,  13, 
p.  1068);  influence  of  manure  upon  sugar  beets  (E.  S.  R.,  13,  p.  1042);  commercial 
fertilizers  for  onions  (E.  S.  R.,  13,  p.  1047);  conditions  affecting  weight  lost  by 
cheese  in  curing  (E.  S.  R,,  13,  p.  1088);  stable  manure  and  nitrogenous  chemical 
fertilizers  for  forcing  lettuce  (E.  S.  R.,  13,  p.  1046);  treatment  for  San  Jose  scale  in 
orchards— I,  orchard  fumigation  (E.  S.  R.,  13,  p.  1064);  the  immediate  effect  on  milk 
production  of  changes  in  the  ration  (E.  S.  R.,  14.  p.  77);  and  director's  report  f  .r 
1901  (E.  S.  R.,  14,  p.  95). 
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Twenty-fourth  Annual  Report  of  North.  Carolina  Station,  1901  iXorfh 
Carolina  Sta.  Rpt.  1901,  pp.  XX+12S). — This  includes  the  organization  list  of  the 
station,  general  reports  on  the  different  lines  of  station  work,  a  financial  statement 
for  the  fiscal  year  ended  June  30,  1901,  and  reprints  of  Bulletins  175-180  of  the  station, 
on  the  following  suljjects:  Some  new  species  of  the  genus  Crataegus  and  notes  on 
some  dichotomous  Panicums  (E.  S.  R.,  12,  p.  827),  the  relative  values  of  some  nitrog- 
enous fertilizers  (E.  S.  R.,  13,  p.  122),  edible  mushrooms  of  North  Carolina  (E.  S. 
E.,  13,  p.  225),  the  nature  of  pentosoids  and  their  determination  (E.  S.  R.,  13,  p.  321), 
the  composition  of  cotton-seed  meal  (E.  S.  R.,  13,  p.  479),  and  the  sugar  beet  in 
North  Carolina  (E.  S.  R.,  13,  p.  446). 

Fifteenth  Annual  Report  of  Tennessee  Station,  1902  (Tennessee  Sia.  Rpt. 
1902,  pj).  16,  fvjti ..'). — This  includes  the  organization  list  <if  tlie  station,  departmental 
reports  upon  the  work  of  the  station  during  the  year,  a  list  of  available  station  pub- 
lications, and  a  financial  statement  for  the  fiscal  year  ended  June  30,  1902. 

Nineteenth  Annual  Report  of  Wisconsin  Station,  1902  (  Wisconsin  Sta.  Itpt. 
1902,  pp.  302). — This  includes  the  organization  list  of  the  station;  a  report  of  the 
director  containing  a  brief  description  of  the  new  agricultural  building,  notes  on 
changes  in  the  station  staff,  brief  statements  concerning  the  control  of  fertilizers  and 
feeding  stuffs  and  other  lines  of  station  work,  and  a  list  of  available  station  publica- 
tions; a  brief  biographical  sketch  of  the  late  Prof.  E.  S.  Goff;  numerous  articles 
abstracted  elsewhere;  lists  of  exchanges  and  acknowledgments;  and  a  financial 
statement  for  the  liscal  year  ended  June  30,  1902. 

Proceedings  of  the  sixteenth  annual  convention  of  the  Association  of 
American  Ag-ricultural  Colleges  and  Experiment  Stations,  held  at  Atlanta, 
Ga.,  October  7-9,  1902,  edited  by  A.  C.  Tkue,  W.  U.  Be.vl,  and  11.  C.  White 
(  U.  tS.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  128,  pp.  144,  pis.  2). — For  a  sum- 
mary of  the  proceedings  see  E.  S.  R.,  14,  p.  313. 

On  the  establishment  of  agricultural  experiment  stations  in  Mexico, 
S.  BoNANSEA  [Mem.  y  Rev.  Soc.  Cient.  "Anto7iio  Alzate,"  17  {1902),  No.  6,  pp.  23-5- 
249). — An  argument  in  favor  of  the  establishment  of  such  stations  and  a  statement 
of  lines  of  work  they  might  usefully  undertake. 

The  promotion  of  agricultural  science,  W.  H.  Jordan  {Proc.  Soc.  Prom.  Agr. 
Set.  1902,  pp.  22-33). — This  is  the  presidential  address  delivered  at  the  twenty-third 
annual  meeting  of  the  Society  for  the  Promotion  of  Agricultural  Science,  held  at 
Pittsburg,  1902. 

General  agriculture,  P.  Diffloth  {Agriculture  gaurale.  Paris:  J.  B.  Bailliere 
&  Son,  1903,  pp.  Xll-r  416,  figs.  102) . — This  is  one  volume  of  the  agricultural  encyclo- 
pedia published  under  the  direction  of  G.  Wery.  The  subjects  discussed  are  agrol- 
ogy,  including  study  and  analysis  of  the  soil  and  the  relation  of  the  soil  to  plants; 
cultivation  of  the  soil,  including  reclamation,  preparation,  improvement,  distribution 
of  fertilizers  and  soil  amendments,  seeding,  maintenance,  destruction  of  weeds,  har- 
vesMng,  and  preservation  of  crops;  and  rotation. 

Practical  farming  and  gardening  ( CJdcago  and  Xeic  York:  Rand,  JlcXally  X- 
Co.,  1902,  pp.  500,  figs.  223,  chart  1). — This  book  consists  of  a  series  of  chapters  by 
different  authors,  to  which  are  appended  extensive  lists  of  publications  bearing  on 
the  special  subjects  discussed.  In  the  several  articles  an  attempt  has  been  made  to 
present  "a  brief  but  sufficiently  comprehensive  introduction  to  modei'u  agricultural 
practice  .  .  . .  to  give  so  clear  an  insight  into  the  essentials  of  farming  under  uKjdern 
conditions  as  will  simplify  and  illuminate  all  future  reading  .  .  .  and  to  tell  the 
man  who  wants  to  read  on  any  given  farm  topic  where  he  may  find  the  book  he 
wants."  The  articles  included  are:  Modern  Ideas  in  Soil  Treatment  and  Tillage,  by 
J.  J.  Edgerton ;  Field  Crops — Their  Adaptations  and  Economic  Relations,  with  Specific 
Cultural  Directions,  by  J.  J.  Edgerton;  Vegetable  Garden  and  Trucking  Crops,  by 
A.  T.  Erwin;  Fruit  Culture  and  Forestry,  by  L.  R.  Taft;  Important  Injurious  In- 
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sects  and  Diseases  Affecting  Field  and  Garden  Crops,  Fruits,  and  Sliade  Trees,  by 
E.  S.  G.  Titus;  Selecting  and  Feeding  Farm  Animals  for  Profit,  by  H.  W.  Muniford; 
Beef  Making,  by  L.  H.  Kerrick;  Feeding  Native  Cattle  for  Beef,  by  J.  P.  Stevenson; 
Feeding  Range  Cattle  for  Beef,  by  D.  Rankin;  Diseases  of  Farm  Animals,  by  R.  A. 
Craig;  The  Silo  in  Modern  Agriculture,  by  F.  W.  Woll;  :\raking  Poultry  Pay,  by 
P.  H.  Jacobs;  Handy  Rules  and  Useful  Information;  and  Wholesome  Cooking  With- 
out AVaste. 

The  book  of  the  farmer,  A.  Bruttini  (7/  lihro  deU'agricoUore.  Milan:  Ilrko 
Jloepli,  190^,  pp.  XJX-\44(i,  figs.  303). —X  popular  treatise  discussing  the  soil  and 
plant  life;  giving  directions  for  the  culture  of  the  vine,  and  all  important  field, 
orchard,  and  garden  crops,  and' describing  the  raising  and  feeding  of  live  stock. 

The  Lupitz  estate  and  its  production,  C.  Yihkaxs  (/;/(;  Wirtsrhaft  Lupitz  iwd 
ihrc  Ertrdge.  Berlin:  Dent.  Lcnidu:  G'esell.,  1902,  pp.  33). — The  history  of  the  estate 
is  given,  together  with  annual  financial  statements  showing  the  i)rofits  due  to  the 
Lupitz  system  of  improving  sandy  soils. 

Recent  foreign  explorations  as  bearing  on  the  agricultural  development 
of  the  Southern  States,  S.  A.  Knapp  {XJ.  S.  Dept.  Agr.,  Bnreaa  of  Plant  Indu.'itnj 
Bill.  35,  pp.  44,  ph.  6,  figs.  2). — This  bulletin  deals  with  the  method  and  cost  of  rice 
production  and  the  culture  of  certain  other  crops  in  Japan,  Ceylon,  India,  China,  and 
the  Philiiipine  Islands.  The  agricultural  conditions  and  practices  in  each  of  the  dif- 
ferent countries  are  discussed. 

Cooperations  among  farmers  for  certain  economic  ends,  M.  Haxssox,  E. 
IxsuLAXDKK,  and  G.  Leufvex  [Mcddcl.  K.  Jordhruksdept.  \_Sireden'],  1902,  Xo.  6,  pp. 
158,  maps  3). — The  report  contains  an  historical  descrij)tion  and  discussions  of  coop- 
erative enterprises  among  farmers  in  the  line  of  creameries,  dairy  control  associa- 
tions, bull  associations,  purchasing  associations,  and  egg-shipping  associations.  Sam- 
ples of  articles  of  agreement  are  given  in  the  case  of  each  kind  of  association.— k.  w. 

WOLL. 

Report  of  the  Bureau  of  Farmers'  Institutes,  1900  {Bpt.  Xev  York  State 
Dept.  Agr.,  8  {1900),  IV,  p]>.  489). — This  contains  a  list  of  the  farmers'  institutes 
held  in  1900,  numerous  questions  asked  and  answered,  and  22  papers  presented  at 
the  meetings.  Among  the  subjects  considered  were  the  following:  The  Composition 
and  Use  of  Fertilizers,  by  L.  L.  Van  Slyke;  Butter  Making,  by  G.  A.  Smith;  Barn 
Construction  and  Sanitation,  by  H.  E.  Cook;  Alfalfa  in  New  York,  by  F.  E.  Dawley; 
Temperature  and  Moisture  in  Relation  to  Cheese  Ripening,  by  L.  L.  Van  Slyke;  The 
Evolution  of  Dairying,  by  J.  Van  Wagenen,  jr.;  The  Next  Step  in  the  Education  of 
the  Farmer,  by  W.  H.  Jordan;  The  Silo  and  the  Material  to  Fill  It,  by  I.  P.  Roberts; 
and  The  Progress  of  Dairy  Fanning  in  Canada,  by  J.  Robertson. 

The  officials  and  laborers  of  Upper  Egypt,  H.  C.  Hansox  {Dent.  Laiidtr.  Presse, 
30  (1903),  Nos.  13,  pp.  97-100,  fig.  0;  15,  jq>.  117-119,  figs.  3). 

Commercial  relations  of  the  United  States  with  foreign  countries  during 
the  year  1902  {Waslmtgton:  Department  of  State,  Bureau  of  Foreign  Commerce,  1903, 
roh.  1,  pp.  1225;  2,  pp.  989). 

Agricultural  and  commercial  statistics  for  1901,  B.  E.  :McLix  {R}>t.  (Jomr. 
Agr.  Florida,  1901  and  1902,  pp.  133-217).— ^t'dtiatki^  on  the  production  of  field  crops, 
vegetables,  fruits,  live  stock,  dairy  products,  and  miscellaneous  products  for  each 
county  in  the  State  and  on  the  imports  and  exports  of  Florida. 

Agricultural  returns  for  Great  Britain,  1902  {London:  Bd.  Agr.,  1903,  pp. 
T77+ .55). —Tables  are  given  showing  the  total  produce  and  yield  per  acre  of  the 
principal  crops  in  each  county  of  Great  Britain  with  summaries  for  the  United 
Kingdom. 

General  index  to  the  reports  and  bulletins  of  the  experimental  farms  of 
the  Dominion  of  Canada,  1887-1901  {Ottava,  1902,  pp.  194). 


NOTES 


CoxxECTicuT  Storrs  Statiox. — At  a  recent  meetiijg  of  the  board  of  control  L.  A. 
Clinton,  who  for  the  past  year  has  been  servinoj  as  acting  director  of  the  station,  was 
made  director. 

Florida  University. — The  State  legislature  has  changed  the  name  of  the  Florida 
Agricultural  College  to  University  of  Florida. 

Hawaii  Station. — The  station  has  begun  an  extensive  series  of  experiments  with 
tomatoes  to  try  to  overcome  some  of  the  very  serious  difficulties  of  growing  this  vege- 
table in  the  Tropics.  The  experiments  include  methods  of  culture,  tests  of  varieties, 
protection  from  insects,  etc. 

Illinois  University  and  Station. — The  Illinois  general  assembly  has  made  an 
appropriation  of  ?135,000  per  annum  for  two  years  for  the  support  of  the  college  of 
agriculture  and  experiment  station.  The  appropriation  is  more  than  double  that  for 
the  two  preceding  years  and  is  distributed  as  follows:  For  instruction,  equipment, 
anil  buildings,  $50,000;  live-stock  investigations,  §25,000;  soil  investigations,  $25,000; 
dairy  investigations,  $15,000;  horticultural  investigations,  $10,000,  and  corn  investi- 
gations, S10,000. 

Kansas  Station. — 0.  H.  Elling,  a  graduate  of  the  college,  has  been  appointed 
foreman  at  the  Fort  Hays  Branch  Experiment  Station. 

Maine  Station. — Horace  W.  Britcher,  assistant  zoologist  of  the  station,  died 
April  30,  after  a  lingering  illness.  He  had  just  returned  from  Arizona,  where  he 
had  gone  in  the  hope  that  the  climate  might  prove  beneficial. 

Missouri  University  and  Station. — Howard  S.  Reed,  B.  A.,  of  the  University  of 
Michigan,  has  l)een  appointed  instructor  in  l^otany  in  the  university  and  assistant 
botanist  to  the  station,  and  G.  S.  Reeves,  B.  S.,  laboratory  assistant  in  entomology, 
University  of  Illinois,  has  been  appointed  instructor  in  entomology  in  the  university 
and  assistant  entomologist  to  the  station. 

Montana  Station. — At  a  recent  meeting  of  the  executive  board  S.  Fortier,  the 
■director  of  the  station,  was  granted  one  year's  leave  of  absence  for  tlie  purpose  of 
studying  the  irrigation  conditions  in  California  in  connection  witli  tlu>  irrigation 
investigations  of  this  Department. 

New  Hampshire  College  and  Station. — H.  M.  Tucker  has  resigned  his  position 
as  superintendent  of  the  farm. 

New  Mexico  Colle(;e  and  Station. — R.  F.  Hare,  assistant  chemist,  has  been 
placed  in  charge  of  the  chemical  work  of  the  college  and  station  until  July  1.  The 
legislature  has  made  an  appropriation  of  S25,000  for  buildings  and  has  increased  the 
tax  levy  for  the  support  of  the  college  from  one-fifth  to  two-fifths  of  a  mil]. 
Farmers'  institute  work  has  recently  been  organized  and  institutes  held  in  three 
localities,  with  very  gratifying  results.  Experiments  at  the  station  in  pumping  water 
from  a  6-inch  well  for  irrigation  and  other  purposes  have  been  very  successful.  A 
12-inch  well  is  now  being  sunk  for  further  experiments  in  pumping,  and  measuring 
weirs  and  a  water  register  for  the  study  of  the  duty  of  water  have  been  installed. 
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Cornell  University. — T.  F.  Hunt,  dean  of  the  college  of  ajri-iculture  of  the  Ohio 
State  University,  has  been  elected  professoi-  of  agronomy. 

Ohio  Station. — The  station  has  been  provided  with  a  complete  outfit  for  electro- 
typing  and  printing,  and  is  now  printing  it.s  own  publii'ations. 

Rhode  Island  College  and  Station. — An  appropriation  of  $3,000  for  one  year 
has  been  made  for  student  labor  and  for  agricultural  demonstrations.  A  laboratory 
for  the  study  of  animal  diseases,  particularly  poultry  diseases,  is  being  fitted  up  by 
the  station,  and  additions  are  being  made  to  the  poultry  plant  for  the  purpose  of 
facilitating  studies  of  the  blackhead  disease  of  turkeys. 

SoiTH  Carolina  College  and  Station. — Committees  have  been  api)ointed  liy  the 
board  of  trustees  for  the  purpose  of  securing  plans  for  an  agricultural  building, 
including  a  pathological  lal)oratory  for  the  division  of  botany  and  bacteriology,  and 
an  insectary  for  the  division  of  entomology,  an  iron-frame  greenhouse,  a  luiilding 
for  the  Young  Men's  Christian  Association,  and  a  gymnasium. 

South  Dakota  Station. — The  work  of  testing  cereals  in  cooperation  with  this 
Department  which  has  been  conducted  at  Mellette  for  the  past  two  years  has  been 
transferred  to  the  substation  at  Highmore  on  account  of  advantages  of  the  latter  as 
regards  location  and  climate.  The  highest  market  price  (!?7.25  per  hundred  live 
weight,  shorn)  was  recently  received  at  Chicago  for  lambs  fed  at  the  station. 

Wisconsin  University. — Charles  R.  Van  Hise,  professor  of  geology,  has  been 
elected  president  of  the  university.  His  new  duties  will  l)egin  with  the  next  aca- 
demic year. 

U.  S.  Department  of  Agriculture. — C.  B.  Simpson,  investigator,  Division  of 
Entomology,  has  been  appointed  entomologist  in  the  Transvaal  department  of  agri- 
culture. The  appointment  is  for  three  years  beginning  July  1.  E.  S.  G.  Titus  has 
been  appointed  to  fill  the  vacancy  in  the  Division. 

Carnegie  Institution. — The  first  Yearbook  of  the  Carnegie  Institution  of  Wash- 
ington has  recently  been  issued.  It  constitutes  a  volume  of  over  300  pages  and  con- 
tains an  account  of  the  work  of  the  institution  for  the  year  1902.  Tlie  first  part  of 
the  volume  is  devoted  to  a  reproduction  of  the  articles  of  incorporation  and  by-laws 
of  the  institution,  together  with  the  trust  deed  of  Mr.  Carnegie,  the  minutes  of  the 
meetings  of  the  incorporators  of  the  institution  and  of  the  board  of  trustees,  and  the 
proceedings  of  the  executive  committee.  The  greater  part  of  the  volume  is  occupied 
with  reports  of  advisory  committees  who  were  consulted  with  regard  to  prol)Iems  in 
various  lines  of  research  which  might  well  be  encouraged  and  supported  by  the 
Carnegie  Institution.  The  volume  contains  reports  from  advisory  conunittees  on  the 
following  subjects:  Economics,  botany,  physics,  geology,  geophysics,  geography, 
meteorology,  chemistry,  astronomy,  paleontology,  zoology,  physiology,  anthropology, 
bibliography,  engineering,  psychology,  history,  and  mathematics.  The  lines  of  work 
which  are  recommended  by  the  various  advisory  committees  are  much  diversified 
and  cover  very  wide  fields  of  research.  In  a  summary  of  the  plans  and  methods 
thus  far  agreed  upon  it  is  stated  that  it  is  within  the  purpose  of  the  Carnegie  Insti- 
tution to  encourage  any  branch  of  science,  l)ut  that  efforts  will  be  made  to  secure 
cooperation  with  other  institutions  and  to  direct  the  energies  of  the  Carnegie  Insti- 
tution in  such  manner  as  not  to  interfere  or  compete  with  the  work  of  other  agencies 
or  institutions.  It  is  stated  that  specific  grants  will  be  made  for  different  purjioscs 
to  individual  investigators,  and  these  grants  may  be  used  for  any  purpose  necessary 
for  the  prosecution  of  the  work  undertaken  by  the  different  investigators.  In  the 
appendix  to  the  volume  detailed  accounts  are  presented  of  a  number  of  proposed 
biological  explorations  and  investigations  on  a  large  scale.  These  include  a  biolog- 
ical survey  of  the  Palearctic  region.  South  and  Central  America,  the  establishment 
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of  l)iological  experiment  stations  for  studying  evolution  and  other  problems,  an 
antarctic  exj^edition,  and  an  investigation  of  subterranean  temperatures.  The  funds 
required  for  all  these  proposed  lines  of  research  would  be  far  in  excess  of  those  at 
the  disposal  of  the  institution,  and  attention  will  therefore  be  concentrated  upon 
the  selection  of  certain  problems  which  appear  to  require  immediate  assistance. 

National  Farm  School  at  Doylestown.— The  bill  relating  to  this  school  as 
finally  passed  by  the  Pennsylvania  legislature  and  signed  by  the  governor  carried 
an  api)ropriation  of  $10,000  for  the  biennial  period  instead  of  815,000  as  previously 
announced.     The  post-office  address  of  this  school  is  Farm  School,  Bucks  County,  Pa. 

American  Chemical  Society. — The  Society  will  hold  its  twenty-eighth  general 
meeting  at  Cleveland,  Ohio,  June  29  and  30,  1903.  In  the  announcement  of  the 
meeting  the  attention  of  those  who  will  present  papers  is  called  to  the  desirability 
in  most  cases  of  a  brief,  clear  presentation  of  results  rather  than  technical  details 
which,  though  very  suitable  in  jniblislied  papers,  are  generally  out  of  place  in  meet- 
ings of  this  kind  in  which  the  time  availalile  for  the  presentation  of  jiapers  is  usually 
limited. 

MiscELLANEors. — The  legislature  of  Hawaii  at  its  recent  regular  session  provided 
for  a  reorganization  of  the  office  of  the  commissioner  of  agriculture  by  placing  the 
duties  of  that  office  under  the  control  of  a  nonsalaried  board  of  five  commissioners. 
The  new  law  defines  the  duties  of  the  board  and  provides  for  the  enforcement  of 
its  regulations.  Under  the  new  arrangement  jiarticular  attention  of  the  board  is 
given  to  forestry,  entomology,  and  inspection  of  i^lants,  fruits,  etc.,  to  prevent  the 
admission  of  injurious  fungi  and  insects.  For  this  work  paid  superintendents  and 
assistants  are  provided.  For  the  development  of  general  agriculture,  cooperation 
with  the  experiment  station  established  by  this  Department  is  to  be  sotight,  and 
such  an  arrangement  can  hardly  fail  to  be  of  benefit  to  the  station  as  well  as  to  the 
islands. 

The  Connecticut  Agricultural  College  announces  a  summer  school  for  teachers  and 
others  in  nature  and  country  life,  to  be  held  at  Storrs,  Conn.,  from  July  6  to  28. 
The  work  will  consist  of  lectures  and  field  and  laboratory  studies.  The  subjects 
offered  for  instruction  include  birds,  insects,  geology,  botany,  landscape  gardening, 
forestry,  flower  growing,  soils,  farm  crops,  fruits,  vegetable  growing,  farm  animals, 
stock  feeding,  milk  jn-oduction,  jioultry.  natural  science,  and  the  pedagogy  of  nature 
study. 

The  first  edition  of  El  Cnfelal,  a  monthly  review  devoted  exclusively  to  the  coffee 
industry  in  all  its  l)ranches,  appeared  April  1.  It  is  a  journal  of  about  20  pages  and 
is  i^ublished  in  Spanish  at  the  Produce  Exchange  Building,  New  York,  in  the 
interests  of  coffee  producers  of  the  Latin-American  countries. 

The  first  number  of  a  new  veterinary  i)eriodical  entitled  FortschrUte  der  Veieriniir- 
Hygiene  was  issued  in  April  of  the  present  year.  The  ground  which  will  be  covered 
by  this  periodical  includes  the  whole  field  of  veterinary  hygiene,  and  the  periodical 
will  include  original  articles  and  abstracts. 

Dr.  Michael  Woronin,  the  well-known  Russian  botanist,  died  in  St.  Petersburg 
March  5,  1903,  in  his  sixty-fifth  year. 
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The  plans  for  the  exhibit  of  th(^  colleo-os  of  iio-riculture  ami  mechanic 
arts  and  the  experiment  stations  at  St.  Louis  next  year  are  now  taking 
sufficiently  definite  form  so  that  an  outline  of  the  j)roposed  exhil)it 
can  l)e  given.  The  general  conunittei'  has  held  two  meetings,  one  on 
the  grounds  at  St.  Louis,  and  the  subcommittees  have  been  industri- 
ously working  out  the  details  of  their  respective  pai'ts.  At  a  nuH'ting 
of  the  full  committee  at  Columbus  Jun(^  20  thi^  general  plan  and  man\' 
of  the  details  were  formally  adopted. 

The  exhibit  will  aim  to  show  in  a  quite  com])rehensive  way  the 
methods  and  results  of  work  of  the  colleges  and  stations,  with  a  view 
to  bringing  out  the  characteristic  features  Avhich  distinguish  (hem 
from  other  educational  and  research  institutions,  and  the  extent  and 
scope  of  their  fields.  To  this  end  the  exhibit  will  be  a  collective  one, 
in  the  sense  that  the  Avork  of  the  various  institutions  will  l)e  shown 
collectively  rather  than  in  the  form  of  individual  exhibits  b}'  the  dif- 
ferent colleges.  It  will  thus  be  essentially  a  cooixu-ative  enterprise 
between  the  various  institutions,  acting  through  the  committee  ap- 
pointed to  prepare  the  exhibit,  and  will  be  made  up  quite  largely  of 
materials  furnished  by  the  difi'erent  colleges  and  stations,  classified 
and  arranged  so  as  to  form  a  well-rounded  whole.  This  will  prevent 
duplication,  but  wdll  in  no  way  detract  from  the  credit  g'wou  individual 
institutions. 

Strictly  speaking,  the  appropriation  of  ^100,000  made  by  Congress 
can  not  be  used  for  the  purchase  of  exhibits  as  such,  but  is  intended 
to  pay  the  expense  of  assembling,  installation,  and  care.  A  liberal 
construction  of  the  act,  however,  will  allow  the  purchase  of  certain 
materials  and  ol)jects  used  in  the  preparation  of  an  exhibit  to  supple- 
ment the  assistance  given  l)y  the  institutions  themselves,  but  the 
amount  which  it  has  been  possible  to  set  aside  for  this  purpose  is  rela- 
tively small.  The  committee  has  already  found  from  its  estimates  of 
the  necessary  expenses  for  cases,  fitting  up  of  laboratories  and  other 
features  upon  the  space,  the  installation  and  maintenance  of  the 
exhibit,  the  packing  and  transportation  of  the  materials  to  and  from 
St.  Louis,  and  other  necessary  items,  that  it  will  be  necessary  to  prac- 
tice economy  in  order  to  accomplish  what  is  desired. 
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The  location  decided  upon  is  in  the  Palace  of  Education,  where  a 
very  desirable  space,  comprising  about  11,500  square  feet,  has  been 
assigned  to  the  committee  by  the  exposition  authorities.  This  space 
occupies  a  conspicuous  position  in  the  building,  is  well  lighted,  and  is 
adjacent  to  the  educational  exhibits  of  several  foreign  countries.  The 
division  of  sj)ace  as  agreed  upon  gives  about  4,000  square  feet  to 
mechanic  arts,  6,000  square  feet  to  agriculture,  and  450  square  feet 
each  to  the  Bureau  of  Education  and  the  Office  of  Experiment  Stations. 

The  plans  for  mechanic  arts  have  not  j^et  been  worked  out  in  detail 
by  the  subcommittees  in  charge.  In  general,  the  main  divisions  of  this 
portion  will  be  civil,  .mechanical,  electrical,  mining  and  chemical 
engineering;  architecture,  drawing  and  shop  practice;  and  industrial 
and  domestic  arts,  the  latter  to  include  domestic  science.  A  canvass 
has  been  made  of  the  colleges,  which  has  indicated  a  large  amount  of 
material  to  be  available  in  most  of  these  line's. 

The  general  divisions  of  the  agricultural  portion  of  the  exhibit  will 
be  plant  production,  including  horticulture  and  forestry;  zootechny, 
including  animal  husbandry  and  veterinary  science;  agrotechny,  includ- 
ing dairying  and  other  lines  of  agricultural  maiuifactures,  such  as 
sugar  making,  wine  making,  canning,  meat  products,  tobacco,  etc.; 
rural  engineering;  and  rural  economics.  There  will  be  no  separation 
of  the  instruction  work  from  the  experiment  station  work,  as  was 
done  at  Chicago,  ])ut  the  different  lines  will  be  united  so  as  to  show 
their  interrelations,  and  this  will  frequently  avoid  duplication.  In 
plant  production,  for  instance,  the  exhibit  will  show  the  materials  used 
for  instruction  as  well  as  the  methods  and  results  of  investigation, 
including'  the  study  of  plant  diseases  and  injurious  insects,  the  inspec- 
tion work,  the  results  of  plant  breeding,  etc.  There  will  be  a  working- 
laboratory  for  soil  physics,  showing  equipment  for  both  instruction 
and  investigation,  with  exhibitions  of  typical  soils,  standard  fertilizing 
materials,  methods  of  stud3"ing  the  fertilizer  needs  of  soils  and  plants 
by  means  of  pot  culture,  etc. 

As  illustrating  the  means  of  instruction  in  animal  husbandry  it  is 
proposed  to  show  a  model  class  room,  equipped  with  the  special  pro- 
visions in  the  way  of  models,  charts,  illustrative  material,  etc.,  which 
experience  has  suggested  as  advantageous  to  this  line  of  instruction. 
This,  it  is  thought,  can  be  made  a  novel  and  attractive  feature,  and 
serve  to  show  the  progress  which  has  been  made  in  adapting  and  pro- 
viding facilities  for  class-room  work.  Another  section  of  this  exhibit 
will  show  the  investigation  work  in  the  breeding,  feeding,  and  man- 
agement of  animals.  This  is  expected  to  include  a  model  of  the 
Armsby  respiration  calorimeter,  equipment  for  digestion  work,  exam- 
ples of  important  lines  of  feeding  work  with  various  kinds  of  live  stock, 
and  methods  of  breeding,  together  with  some  of  the  results,  notably  with 
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poultry.  The  veterlnaiy  science  laboratory  will  likewise  include  both 
methods  of  instruction  and  of  research,  and  will  contain  illustrations 
of  typical  results  of  the  stations'  work  in  study  of  animal  diseases  and 
their  control. 

Dairying  will  constitute  a  prominent  feature  in  point  of  space  and 
in  variety  and  character  of  methods  and  results  presented.  There  will 
be  a  working-  dairy  laboratory,  together  with  a  model  creamery  for 
purposes  of  instruction.  The  results  of  the  stations'  work  in  showing 
the  relation  of  food  to  (puility  of  dairy  products,  the  effect  of  micro- 
organisms, the  curing-  of  cheese,  and  other  work  relating-  to  the  prog- 
ress of  dairying,  will  bo  illustrated  ])y  specimens,  models,  and  charts. 
The  important  work  which  has  biu'u  done  in  sugar  production,  both 
from  sugar  cane  and  from  the  sugar  beet,  as  well  as  the  studies  on 
maple  sugar,  will  l)e  shown  in  a  sugar  laborator}^,  adjacent  to  Avhich 
other  lines  of  agricultural  mamifactures  will  be  illustrated. 

The  exhibit  in  rural  engineering  will  include  the  layout  of  farms, 
farm  buildings  and  machinery,  irrigation,  drainage,  and  road  construc- 
tion. In  connection  with  the  irrigation  and  drainage  exhibits  experi- 
mental and  model  systems  will  ])e  shown,  with  fields  arranged  to 
illustrate  different  methods  of  irrigation,  drains  for  removing  excess 
of  water,  and  provided  with  a  pumping  plant.  This  should  prove  one 
of  the  most  attractive  and  instructive  features  of  the  whole  exhi})it,  but 
from  its  character  need  not  l)e  ver}'  expensive. 

One  controlling  idea  which  has  been  borne  in  mind  in  planning  the 
exhibit  has  been  to  provide  as  many  features  as  })ossil)le  which  would 
in  a  measure  be  self-explanatory^  and  would  attract  the  attention  of  the 
passer-by.  The  experience  of  the  past  has  shown  tliiit  ol)j(»cts,  models, 
and  exhibits  containing  some  feature  in  ojx'ration  ar(^  a  more  success- 
ful means  of  illustration  than  charts  and  diagrams,  although  it  is  dif- 
ficult to  fully  illustrate  some  lines  of  station  work  without  tln^  latter. 
Frequenth^  some  feature  can  be  used  to  attract  the  attention,  which 
can  then  be  led  to  a  more  detailed  presentation.  Several  attendants  to 
act  as  demonstrators  are  planned  for. 

In  addition  to  the  exhibit  in  the  Palace  of  Education,  tln^  exposition 
authorities  have  agreed  to  provid(?  a  l)uilding  where  the  work  in  animal 
husbandry,  especially  in  stock  judging,  can  be  shown.  This  will  con- 
sist of  a  stock-judging  room  where  the  work  can  actually  be  carried  on 
with  provision  for  block  tests,  the  cutting  up  of  beef,  cooking  tests, 
etc.  A  considerable  sum  of  money  has  been  set  apart  by  the  committee 
for  the  purposes  of  this  exhi])it  outside  the  education  building. 

The  plans  for  the  preparation  of  the  exhil)it  include  the  collabora- 
tion of  the  Office  with  the  central  office  of  the  committee.  In  the  case 
of  certain  laboratories  and  parts  of  the  exhibit  the  assembling  of  the 
materials,  and  in  general  the  method  of  presentation,  will  be  assigned 
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to  experts,  who  will  act  in  collaboration  with  the  committee.  Definite 
requests  will  he  made  of  individual  institutions  for  contributions  in 
their  respective  specialties. 

The  exhibit  at  St.  Louis  will  difi'er  in  some  respects  from  any  pre- 
vious exhibit  which  our  colleges  and  stations  have  made.  The  first 
undertakinjj-  of  the  kind  was  at  Chicago  ten  years  ago  on  a  consider- 
ably smaller  space.  At  that  time  the  whole  exhibit  was  placed  in  the 
agricultural  building.  The  much  smaller  exhibits  which  have  been 
since  made  at  Bufi'alo,  Paris,  and  Charleston  have  related  very  largel}^ 
to  the  experiment  station  work,  and  have  likewise  been  classed  with 
the  agricultural  exhibits.  The  change  of  location  to  the  education 
building  therefore  makes  a  new  departure,  the  reasons  for  which  may 
not  at  once  be  patent. 

There  can  be  little  question  regarding  the  desirability  of  classifying 
that  portion  of  the  exhibit  relating  to  the  land-grant  colleges  in  the 
education  building.  The  stations  are  legally,  and  actually  for  the 
most  part,  departments  of  these  colleges;  and,  furthermore,  the 
experiment  station  exhibits  of  the  foreign  countries  will  l)e  made  in 
the  education  building  in  connection  with  their  educational  exhibits. 

But  there  is  still  another  reason.  While  the  work  of  the  experi- 
ment station  touches  agricultural  practice  on  the  one  hand,  and  this 
relationship  has  been  most  often  emphasized,  it  also  touches  agri- 
cultural education  on  the  other.  It  has  been  referred  to  as  consti- 
tuting the  capstone  of  agricultural  education,  and  it  quite  as  truly 
furnishes  the  foundation  for  it.  Indeed  it  is  on  its  educational  side  that 
the  experiment  station  movement  is  destined  to  exert  its  most  profound 
and  permanent  influence;  for  the  investigations  and  experiments  of 
the  stations  not  only  provide  much  material  for  efl'ective  courses  of 
instruction  in  the  theory  and  art  of  agriculture,  l)ut  they  also  furnish 
to  the  farmer  the  hitherto  lacking  motive  for  definite  technical  educa- 
tion along  the  lines  of  his  art.  This  is  changing  the  intellectual  attitude 
of  the  farmer  from  conservatism  to  progressiveness. 

The  experiment  station  work  in  its  practical  application  has  already 
won  its  way  with  the  farmers  of  the  country,  and  its  utility  needs  no 
further  demonstration  or  advertising.  But  there  has  been  a  desire  on 
the  part  of  many  to  bring  out  its  broader  relations  and  its  position  in 
the  Avhole  system  of  agricultural  education,  which  is  not  so  generally 
realized  and  appreciated.  The  St.  Louis  Exposition  has  been  thought 
to  furnish  a  good  opportunity  for  enforcing  this  conception  of  the 
stations.  The  leading  purpose  of  the  whole  exhibit  is  to  show  the 
strong  place  which  the  land-grant  colleges  and  the  experiment  stations 
have  taken  in  our  educational  system.  If  it  can  once  be  made  clear 
and  apparent  that  agriculture  has  a  pedagogic  form,  then  educators 
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can  be  looked  to  to  take  it  up  and  provide  a  place  for  it  in  the  general 
scheme,  from  the  common  school  to  the  higher  institutions  of  learn- 
ing, and  the  interest  and  support  of  teachers  can  he  invoked. 

This  result  is  a  most  desirable  one  from  the  experiment  station  stand- 
point. A  better  educated  rural  population  will  be  better  able  to  make 
use  of  the  experiment  station  work.  The  highest  use  of  the  experi- 
ment station  must  depi^nd  upon  an  educated  constituency. 

This  issue  concludes  the  regular  abstract  numbers  of  volume  four- 
teen. Number  twelve  will,  as  usual,  be  devoted  to  the  subject  and 
name  index  to  the  current  Aolume.  This  is  now  well  under  way  and 
will  be  issued  as  speedily  as  possible. 

The  revision  of  the  manuscript  of  the  general  index  to  the  first 
twelve  volumes  of  the  record  has  proved  a  more  formidable  and  time- 
consuming  task  than  was  anticipated.  Tiie  work  has  not  been  allowed 
to  lag,  however,  but  has  been  pushed  forward  unremittingly  during 
the  past  winter  and  spring.  It  is  a  pleasure  to  state  that  this  index  is 
now"  approaching  completion  and  will  soon  be  ready  for  the  printer. 
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Improved  metliod.  for  separation  and  determination  of  total  alkalis  in  soils, 

J.  H.  Petit  {Jour.  Amer.  Chem.  Soc,  25  {1903),  No.  5,  pp.  4^6-498). — To  avoid  error 
due  to  presence  of  barium  carbonate  the  official  method  is  modified  as  follows: 
"Just  previous  to  evaporating  the  solution  of  the  chlorids  in  platinum  dishes  a  few 
cubic  centimeters  of  an  ammonium  sulphate  solution — 75  gm.  to  the  liter — are  added. 
The  precipitate  is  filtered  and  the  filtrate  evaporated,  as  usual,  in  platinum  dishes 
and  ignited.  In  this  way  the  barium  is  completely  removed  at  one  operation  and 
the  alfcalis  are  changed  into  sulphates,  which  can  l)e  ignited  over  the  full  heat  of  the 
Bunsen  burner  without  danger  of  loss  tlirough  volatilization.  .  .  .  After  igniting 
to  a  red  heat  about  1  gm.  of  dry,  powdered  ammonium  carbonate  is  added  to  the 
dish  and  volatilized,  thus  breaking  up  any  acid  sulphates  which  may  have  formed." 

The  solubility  of  barium  sulphate  in  ferric  chlorid,  aluminum  chlorid,  and 
magnesium  chlorid,  G.  >S.  Fr.\ps  {North  Carolina  Sta.  Rpt.  1903,  pp.  50-52). — The 
results  o5  tests  made  by  the  author  at  room  temperature  and  compared  with  results 
obtained  by  Fresenius  show  that  barium  sulphate  is  much  less  soluble  in  a  10  per 
cent  solution  of  ferric  chlorid  or  aluminum  chlorid  than  in  10  per  cent  niti'ic  or 
hydrochloric  acid,  but  more  readily  soluble  in  a  10  per  cent  solution  of  ammonium 
chlorid  than  in  a  10  per  cent  solution  of  ferric  chlorid  or  aluminum  chlorid.  In  the 
presence  of  barium  chlorid  barium  sulphate  was  found  to  be  less  soluble  in  ferric 
chlorid  or  aluminum  chlorid  than  in  10  or  2.5  jier  cent  solutions  of  ammonium 
chlorid,  a  2.5  jier  cent  solution  of  sodium  chlorid,  nitric  acid,  or  hydrochloric  acid. 

Methods  for  the  determination  of  total  phosphoric  acid  and  potash  in  soils, 
C.  B  .  WiLi>iAMs  (Jour.  Amer.  Chem.  S(><:,  25  {1903),  No.  5,  pp.  491-49'J).—f>ee  E.  S.  R., 
14,  p.  630. 

The  determination  of  citric-acid-soluble  phosphoric  acid,  R.  Wov  (Chem. 
Ztg.,  27  {1903),  No.  24,  pp.  279,  280). — The  author  briefly  reviews  recent  literature 
on  this  subject,  especially  that  tending  to  show  the  superiority  of  his  method  (E.  S.R., 
9,  p.  321)  over  that  of  Bottcher  as  regards  accuracy.  Some  modifications  of  the 
method  are  described. 

The  determination  of  citric-acid-soluble  phosphoric  acid  in  Thomas  slag, 
O.  Bottcher  {Chem.  Ztg.,  27  {1903),  No.  22,  pp.  247,  ;?^<S').— Further  studies  of  the 
applicability  and  advantages  of  the  author's  ]ireliminary  test  for  silica  in  slags 
(E.  S.  R.,  14,  p.  834)  are  reported. 

A  quick  practical  method  for  determining  the  amount  of  acid  required  in 
the  preparation  of  superphosphates,  "\V.  Strzoda  {Chem.  Ztg.,  27  {1903),  No.  26, 
p.  299). — To  20  gm.  of  the  lahosphate  or  fertilizer  mixture  30  cc.  of  crude  sulphuric 
acid  about  53°  B.  is  added,  the  mixture  shaken,  and  allowed  to  stand  5  hour  in  a 
warm  place  (50  to  80°  C.) .  The  volume  is  made  to  1  liter  and  free  acid  determined  by 
titration.  Knowing  the  exact  strength  of  the  original  acid,  the  results  thus  obtained 
furnish  data  for  calculating  the  acid  required  for  reducing  the  phosphate. 
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The  determination  of  nitrogen  in  nitrates  and  nitric-acid  esters,  A.  Wohl 

and  ().  PopPExiJEKc  ( Iler.  Dent.  Chcnt.  (icselL,  M  {lUO-i),  pp.  67r>-GS4;  uhs.  in  Chem. 
Centhl,  1903, 1,  No.  15,  p.  S9J;  Jour.  Chem.  Soc.  London,  S4{190.J),No.  486,  II,  p.328).— 
Nitrogen  is  determined  by  decomposing  the  substance  with  sulphuric  acid  and  mercury 
in  an  exhausted  flask,  which  is  thoroughly  shaken  until  the  substance  is  completely 
dissolved,  the  pressure  in  the  flask,  then  being  determined  by  means  of  a  manometer. 
The  most  serious  source  of  error,  the  possible  formation  of  oximes,  is  overcome  by 
adding  chromic  acid  to  the  sulphuri(^  acid.  Various  cujrrections  wluch  should  be 
applied  are  given. 

On  tlie  determination  of  organic  nitrogen  in  the  presence  of  nitric  nitro- 
gen, A.  QiAKTAKo].!  {Staz.  SiK'i-.  A'jr.  Ihil,  .16  {lUO.l),  Xo.  1,  pp.  47-'>l).—ln  the 
method  proposed  1  gm.  of  substance  is  treated  with  10  cc.  of  formic  acid  in  a  flask 
and  5  cc.  of  concentrated  sulphuric  acid  is  slowly  added  in  the  cold  with  constant 
stirring,  the  operation  being  continued  in  a  Kchultze-Tieinatm  apparatus  in  the 
usual  way. 

A  burette  and  standard  solutions  convenient  for  the  determination  of 
nitrogen^-by  the  Kjeldahl  method,  A.  W.  Boswokth  {.fnur.  Amer.  Chem.  >S'oc.,  25 
{190.1),  No.  5,  pp.  535-537). — Using  1  gm.  of  substance  for  the  determination,  the 
distillate  is  collected  in  8  cc.  of  i-normal  sulphuric  or  hydrochloiic  acid.  This  is 
titrated  with  14.04-normal  alkali,  which  is  run  in  from  a  burette  graduated  in  reverse 
order;  that  is,  the  zero  point  is  the  lowest  mark.  This  burette  is  fllled  at  the  l)egin- 
ning  to  the  56.16  cc.  jiiark,  and  the  readings  give  percentages  of  nitrogen  multiplied 
by  10. 

The  estimation  of  small  amounts  of  carbon  monoxid  in  the  air,  Spitt.v 
{Arcli.  Ilyg.,  40  {1903),  No.  3,  pp.  284-310,  fig.  1). — The  method  proposed  depends 
upon  the  oxidation  of  the  carbon  monoxid  to  dioxid  in  thi^  jiresence  of  added 
hydrogen,  by  means  of  palladium  heated  by  an  electric  current. 

The  distribution  of  arsenic  in  nature,  F.  G.\rku;ou  {Compf.  licnd.  Acad.  Sci. 
Pari.%  135  {1902),  No.  24,  pp.  1113-1115). 

The  determination  of  sulphur  in  plants,  G.  S.  Fk.\ps  {North  Carolina Sla.  Rpt. 
1902,  pp.  42,  .;;.}).— Since  this  article  was  originally  published  (E.  S.  R.,  13,  p.  916) 
it  has  l)een  found  more  satisfactory,  as  stated  in  a  note,  to  substitute  cahuum  acetate 
for  potassium  nitrate  in  the  preparation  of  the  ash. 

The  determination  of  sulphur  and  chlorin  in  plants,  G.  S.  Fraps  [NorUi  Car- 
olina ,S'/«.  Rpt.  1902,  pp.  44-49). — This  is  a  less  detailed  account  of  the  work  pre- 
sented before  the  Association  of  Official  Agricultural  Chemists  in  1902  (E.  S.  R.,  14, 
p.  114),  the  results  of  which  were  in  favor  of  the  nitric  acid  method,  modified  by 
the  substitution  of  calcium  acetate  for  ixiLussium  nitrate  for  the  determination  of 
total  sulphur,  and  the  method  of  ignition  with  sodium  carbonate  for  the  determina- 
tion of  chlorin,  as  compared  with  several  other  methods. 

The  sulphur  content  of  some  vegetable  materials,  W.  A.  Witiikks  and  (t.  S. 
Fkaps  {North  Carolina  Sta.  Rpt.  1902,  pp.  ,«-.56').— Determinations  of  the  sulphur 
content  of  a  number  of  vegetable  materials  are  reported.  The  authors  found  that 
the  ash  of  plants  contains  only  a  portion  of  the  total  sulphur.  The  ash  of  cotton- 
seed meal  was  found  to  contain  1/6,  cotton-seed  hulls  1/5,  oats  1/10,  cowpeas  1/6,  corn. 
1/50,  peanuts  1/3,  and  tobacco  4y5  of  the  total  sulphur.  The  sulphur  content  was 
found  to  be  greater  than  has  usually  been  considered.  The  sulphur  content  of  an 
ash  is  considered  no  indication  of  the  amount  of  sulphur  in  the  plant,  and  conclu- 
sions reached  by  ash  analyses  as  regards  the  sulphur  content  of  the  plant  are  there- 
fore considered  entirely  valueless. 

The  determination  of  pentosan-free  crude  fiber,  G.  S.  I-'kaps  {Xorlli  Carolina 
8ta.  Rpt.  1902,  pp.  59-62).— This  paper  was  presented  before  the  Association  of 
Ofiicial  Agricultural  Chemists  in  1901   (E.  S.  R.,  13,  p.  410).     The  results  of  tests 
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show  that  the  Konig  method  yields  a  fiber  2>ractically  free  from  pentosans  and 
requires  fewer  manipulations  and  less  time  than  the  usual  method. 

Russian  export  butter  and  methods  of  its  examination,  I.  Siiirokikh  (iSelsk. 
Khoz.  i  Lyrsor.,  20S  [1903),  3far.,  j:>p.  691-700). — It  is  stated  that  Russian  butter  is 
considered  very  unsatisfactory  in  England.  The  author  believes  that  this  opinion  is 
due  to  a  lack  of  acquaintance  with  the  composition  of  the  butter  and  to  the  prepon- 
derating importance  attached  to  the  content  of  volatile  fatty  acids  to  the  neglect  of 
the  content  of  nonvolatile  fatty  acids. 

The  method  of  determining  nonvolatile  acids,  as  elaborated  by  the  author,  is 
described.  The  fat  is  saponified  in  the  usual  manner  and  the  soap  is  digested  on  a 
water  bath  with  a  10  per  cent  solution  of  tartaric  acid  until  the  nonvolatile  acids  rise 
to  the  surface  as  a  transparent  layer.  The  water  is  practically  all  exjielled  by  heat- 
ing over  a  free  flame,  constant  shaking  being  required  to  prevent  violent  bumping. 
There  remains  in  the  flask  a  crystalline  precipitate  of  potassium  acid  tartrate,  a  layer 
of  fatty  acids,  free  tartaric  acid,  and  traces  of  water.  The  water  is  entirely  removed 
by  placing  the  flask  for  half  an  hour  in  the  steam  drying  oven.  The  flask  is  cooled 
in  a  desiccator  and  ether  is  added.  The  extract,  which  should  be  transparent  and 
without  flakes,  is  filtered  through  a  dry  filter  into  a  weighed  flask,  and  the  ether  is 
driven  off  on  a  water  bath.  Drying  to  a  constant  weight  is  easily  accomplished. 
The  weight  represents  the  percentage  of  nonvolatile  acids  in  the  fat. 

Analyses  of  5  samj^les  of  typical  export  butter  are  reported.  These  show  a  range 
in  the  water  content  of  from  10.2  to  10.9  per  cent;  salt  content,  0.8  to  3.0  per  cent; 
nonvolatile  acids,  88.2  to  88.9  per  cent;  insoluble  acids,  85.3  to  87.6  per  cent;  Reichert- 
Meissl  number,  21  to  27.4;  saponification  equivalent  of  fat,  216.5  to  229.8;  milligrams 
of  potassium  hydrate  required  to  saturate  1  gm.  of  the  nonvolatile  acids  obtained  by 
the  author's  method,  214  to  220,  and  1  gm.  of  the  insoluble  acids,  206  to  216;  iodin 
number  of  fat,  26.5  to  38.6;  iodin  number  of  nonvolatile  acids,  26.6  to  38.5;  iodin 
number  of  insoluble  acids,  25.5  to  38.9,  and  the  specific  gravity  of  fat,  0.8632  to 
0.8662.     The  low  content  of  volatile  acids  is  attributed  to  the  method  of  feeding.- — 

p.   FIREMAN. 

studies  of  methods  of  estimating  fat  in  animal  substances,  W.  Glikin 
{Arch.  Physiol.  [Pfliiger'],  95  {1903),  No.  3-4,  j^P-  107-145)  .—A  comparison  of  the 
principal  methods  of  estimating  fat  in  animal  materials  led  to  the  conclusion  that  it 
may  be  most  satisfactorily  determined  by  extraction  with  low-boiling  petroleum 
ether  (50  to  60°  C. ).  The  lecithin  in  the  extracted  fat  may  be  separated  by  taking 
advantage  of  the  fact  that  it  is  insoluble  in  aceton. 

The  estimation  of  the  salicylic  acid  content  of  berries  and  stone  fruits, 
StJss  {Oestcrr.  Chem.  Ztg.,  5  {1903),  No.  21,  p.  4S8). — The  data  noted  in  a  paper  jire- 
sented  before  a  meeting  of  the  German  Naturalists  and  Physicians  led  the  author  to 
conclude  that  salicylic  acid  was  not  found  unless  it  had  been  added. 

Some  of  the  constituents  of  cacao  and  their  determination,  J.  Dekker 
{Inaug.  Diss.,  Unir.  Bern,  1903,  pp.  So). — An  investigation  of  the  various  chemical 
methods  of  determining  different  constituents  of  cacao. 

Investigations  on  Chinese  rhubarb,  K.  Heuberger  {Inaug.  Diss.,  Univ.  Bern, 
1902,  pp.  62) . — A  chemical  investigation  of  the  various  constituents  of  rhubarb. 

The  hydrolysis  of  crystallized  oxybemoglobin  of  horses'  blood,  E.  Abder- 
HALDEN  {Ztschr.  Ph.ysiol.  Chan.,  37  {1903),  No.  5-6,  p)p.  484-494). — Experiments  were 
undertaken  to  determine  the  cleavage  products  of  oxyhemoglobin. 

The  hydrolysis  of  crystallized  serum  albumin  of  horses'  blood,  E.  Abder- 
HALDEN  {Zfschr.  Physiol.  Chem.,  37  {1903),  No.  5-6,  j)p.  495-498). — A  study  of  the 
cleavage  products  of  crystallized  serum  albumin. 

The  hydrolysis  of  edestin,  E.  Abberhalden  {Ztschr.  Physiol.  Chem.,  37  {1903), 
No.  5-6,  pp.  499-505). — Experimental  data  are  reported. 

The  bydrolysis  of  zein  by  hydrochloric  acid,  L.  Langstein  {Ztschr.  Physiol. 
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Chem.,  37  {1903),  No.  5-6,  pp.  508-512).— X  study  of  the  cleavtige products  oljtained 
when  zein  is  hydrolized  with  hydrochloric  acid. 

Tests  and  reagents,  chemical  and  microscopical,  known  by  their  authors' 
names,  together  with  an  index  of  subjects,  A.  I.  Coiix  [Xcic  York:  John  Wilei/ 
&  S'on.%-  London:  Chapmamk  Hall,  Ltd.,  1903,  pp.  III-\-383). 

Report  of  the  chemists,  C.  H.  Jones  and  B.  O.  White  (  Vermont  Sta.  lipt.  1902, 
pp.  268-21 1). — Analyses  of  34  miscellaneous  samples,  including  fertilizing  materials, 
wood  a.shes,  muck,  and  feeding  stuffs  arc  r('])()rted. 

Report  on  the  progress  of  physical  chemistry  and  physics  during  the  year 
1902,  M.  RuDOLPHi  {CJu'ui.  Ztg.,  27  (1903),  No.  28,  pp.  319-323).— A  review  with 
luinierous  references  to  literature. 

Proceedings  of  the  nineteenth  annual  convention  of  the  Association  of 
Official  Agricultural  Chemists  (  U.  S.  Dept.  Agr.,  IHvhion  of  Chmiixlrii  Ihil.  73, 
pp.  187,  pi.  1,  figs.  5) . — This  account  of  the  proceedings  of  the  meeting  held  in  Wasli- 
ington  October  2-4,  1902,  is  edited  by  the  secretary  of  the  association,  H.  W.  Wiley. 
For  a  summary  of  the  proceedings  see  E.  S.  R.,  14,  pp.  107-116.  A  memoir  of  the 
late  Robert  C.  Kedzie,  by  L.  S.  Munson,  and  an  article  on  the  <leterniination  of 
glucose  by  E.  Gudeman  (E.  S.  R.,  14,  p.  224)  have  been  included. 

BOTANY. 

The  variation  of  reserve  carbohydrates  in  the  stem  and  roots  of  ligneous 
plants,  Leclerc  du  Sablon  [Compl.  Bend.  Acad.  Sci.  Parh,  135  {1902),  No.  20,  pp. 
866-868). — The  author  has  made  a  study  of  the  sugar  and  starch  which  are  found  in 
the  interior  of  ligneous  plants  throughout  the  course  of  the  year.  In  order  that  his 
results  might  be  comparable,  plants  of  the  same  age  and  as  nearly  as  possible  the 
same  condition  were  grown  under  identical  conditions.  At  intervals  of  about  40  days 
specimens  were  removed,  thoroughly  washed,  and  the  stems  and  roots  examined  for 
their  reserve  carbohydrates.  The  variation  observed  in  the  stems  and  roots  of  chest- 
imt  seedlings  is  shown  in  the  following  table: 


Variation  in  the  carbohydrates  in.  the  stems  and  roots  of  chednul  trees. 


Sugar. 

Other  carbohydrates. 

Total  carbohydrates. 

Stems. 

Roots. 

Stems. 

Roots. 

Stems. 

Roots. 

Per  cent. 
4.0 
4.3 
2.7 
2.3 
2.1 
2.6 
2.2 
2.2 
3^2 
3.7 

Per  cent. 
1.9 
4.7 
3.3 
3.1 
3.6 
3.6 
1.8 
1.6 
1.1 
1.9 

Per  cent. 
20.7 
20.4 
J8.8 
17.6 
18.3 
18.5 
23.7 
24.2 
21.5 
19.3 

Per  cent. 
25.3 
21.0 
21.4 
1G.7 
18.2 
20.7 
28. 5 
27.5 
27.8 
25.4 

Per  cent. 
24.7 
24.7 
21.5 
19.9 
20.4 
21.1 
25.9 
26.4 
24.7 
23.0 

Per  cent. 
27.2 

25.9 

March  28 

24.7 

May  20 

19.8 

Jmie  22 

21.8 
24.3 

Septomber  12 

30.3 

October  19                   

29.1 

28.9 

27.3 

From  this  table  it  is  shown  that  during  the  winter,  when  growth  is  apparently 
suspended,  the  total  reserves  diminish  gradually,  and  in  general  the  root  contains 
more  reserve  material  than  the  stem.  This  difference,  however,  is  more  apparent  in 
autumn  and  winter  than  in  the  summer.  The  roots  c<;)ntiiined  more  sugar  during 
the  period  of  active  growth,  and  the  stems  contained  their  highest  proportion  during 
the  resting  period  of  the  plant.  Pear,  peach,  quince,  and  alder  trees  were  examined 
in  a  similar  way,  and  the  results  ol)tained  are  comparable  with  those  given  above. 

A  study  of  the  reserve  carbohydrates  of  some  palms,  E.  Lien.\kd  {Compt. 
Rend.  Acad.  Sci.  Paris,  135  {1902),  No.  15,  pp.  593-595)  .—X  study  is  reported  on 
certain  reserve  carbohydrates  found  in  the  endosperm  of  a  number  of  palms.     The 


1046 


EXPERIMENT    STATION    RECORD. 


author  finds  that  of  the  species  studied  the  reserve  material  consists  of  small  quanti- 
ties of  reducing  sugars,  saccharose,  mannan,  and  galactan. 

Formation  of  albumen  by  the  biglier  plants  in  tlie  dark,  I.  Shulov  {Izv. 
Moscoto  SelsJc.  Khuz.  In$t..  \_Ami.  Inst.  Agron.  Moscoii],  8  {1902),  pt.  4,  /yj.  410-413). — 
The  experiments  of  the  author  were  made  with  beets  in  glass  vessels.  In  each  ves- 
sel, provided  with  sand  fertilized  with  a  mixture  of  nutritive  salts  (without  nitro- 
gen) ,  was  planted  1  beet  root.  After  14  days  4  roots  were  taken  out,  4  more  after 
24  days,  2  after  34  days,  and  1  after  44  days,  and  the  total  nitrogen  determined  by 
the  Kjeldahl  method  and  the  albuminoid  nitrogen  after  Stutzer.  The  results  were 
as  follows: 

J'eldt'ion  of  (ilhint)'iiioid  to  liital  nitrogen  inplniils  (/roirn.  in  llic  dark. 


Total  nitrogren 

Albuminoid  nitrogen 

Proportion  of  albuminoid  to  total  nitrogen 


Roots 

not 

sprouted. 


Per  cent. 

1.255 

.560 

44. 620 


Sprouted  roots,  after- 


14  days.     24  days.     34  days.     44  days 


Per  cent. 

1.700 

.805 

47. 350 


Per  ce7it. 

1.620 

.820 

50. 620 


Per  cent. 
1.495 


58. 860 


Per  cent. 

1.  820 

.945 

51.920 


These  results  seem,  in  the  opinion  of  the  author,  to  show  beyond  a  doubt  the 
possibility  of  the  formation  of  albumen  by  the  green  plants  when  growing  in  the 
dark. — p.  fire.man. 

The  influence  of  organic  materials  on  the  development  and  structure  of 
certain  plants,  J.  Laurent  {Cumpt.  Rend.  Acad.  Set.  Paris,  135  {1102),  No.  20,  pp. 
870-872). — A  report  is  given  of  studies  with  peas,  lentils,  maize,  and  rye  in  which  glu- 
cose and  glycerin  were  added  to  the  culture  solution  in  which  the  plants  were  grown. 
It  was  found  that  if  the  solutions  of  glucose  and  glycerin  were  isotonic  they  gave 
comparable  results  so  far  as  the  development  and  external  characteristics  of  the 
plants  were  concerned.  The  osmotic  pressure  not  only  produced  modifications,  but 
each  species  exercised  a  specific  influence.  The  diameter  of  the  cells  increased  with 
the  osmotic  pressure  of  the  culture  medium,  the  phenomena  being  most  apparent  in 
the  solutions  of  glycerin  where  the  cells  of  the  corticle  parenchyma  increased  much 
more  rapidly  and  assumed  a  nearly  spherical  form.  Solutions  of  glucose  and  saccha- 
rose in  general  produced  a  thickening  and  lignification  of  the  cells.  The  glucose 
was  not  only  used  for  the  growth  of  the  membranes,  but  also  the  reserve  starch 
which  had  accumulated  in  different  parts  of  the  tissues.  The  reserve  materials  were 
found  most  abundant  in  those  plants  grown  in  cultures  containing  the  glycerin;  on 
the  contrary,  the  lignification  was  less  noticeable  and  the  differentiation  of  tissues 
occurred  much  later.  This  is  particularly  true  of  the  ligneous  plants  by  which  a 
great  part  of  the  glycerin  w^as  absorbed  and  utilized.  In  the  case  of  maize,  starch 
was  not  accumulated  either  in  the  roots  or  the  stems  and  the  glycerin  was  used 
immediately.  In  this  case  the  glycerin  favored  the  thickening  of  the  cell  membranes 
and  lignification  of  the  tissues. 

The  germination  of  pollen  in  the  presence  of  stigmas,  P.  P.  Richer  {Cornpt. 
Rend.  Acad.  Sci.  Paris,  135  {1902),  N't).  16,  pp.  634-636). — On  account  of  its  possible 
bearing  on  the  limits  of  the  production  of  plant  hybrids  the  author  made  a  study  of 
the  germination  of  pollen  grains  when  in  the  presence  of  stigmas.  A  large  number 
of  species  were  examined  and  it  was  found  that  many  kinds  of  pollen  which'  could 
not  be  made  to  germinate  either  in  water  or  sugar  solutions  readily  sent  out  their 
pollen  tubes  if  fragments  of  stigmas  of  the  same  or  nearly  related  si)ecies  were  added 
to  the  cultures.  While  a  few  exceptions  were  noted  it  was  only  when  the  stigmas  of 
the  same  or  nearly  related  species  were  added  that  germination  took  place.     From 
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tliis  fact  the  author  coiicki(ies  that  the  stigmas  of  phmts  secrete  sul)stances  which 
favor  the  germination  of  the  pollen  of  related  species  and  prevent  that  of  very  dis- 
simihir  ones. 

Canadian  experiments  with  Nitragin  for  promoting  the  growth  of  legumes, 
F.  T.  Shutt  and  A.  T.  Charron  {Proc.  and  Tram.  Roy.  Soc.  Canada,  2.  s:r.,  6  {1900), 
Sec.  Ill,  pp.  55-70,  ph.  2). — A  brief  review  is  given  of  the  subject  of  nitrogen  assimi- 
lation by  leguminous  plants,  and  the  efforts  that  have  been  made  in  the  preparation 
of  pure  cultures  of  the  nitrogen-assimilating  organisms  are  described.  Tlie  authors 
conducted  a  series  of  experiments  at  the  experimental  farm,  Ottawa,  with  Nitragin, 
using  a  prejiaration  for  clover,  horse  beans,  alfalfa,  vetches,  and  peas.  The  results 
with  clover,  peas,  and  horse  beans  are  described  at  considerable  length.  The  experi- 
ments, with  the  exception  of  the  horse  beans,  were  on  the  whole  satisfactory  and 
furnished  evidence  as  to  the  value  of  this  inoculating  material.  The  experiments 
w  ith  clover  and  peas  invariably  gave  higher  yields  for  treated  plats  when  compared 
with  those  grown  in  similar  soils  and  under  like  conditions  except  as  to  inoculation. 
Tlie  vitality  of  the  bacteria  in  the  culture  medium  is  the  most  serious  detriment  to 
its  use.  These  organisms  are  particularly  susceptible  to  temperatures  above  100°  F. 
as  well  as  to  strong  light,  and  their  vitality  can  not  be  guaranteed  for  more  than 
a))Out  (5  weeks  from  the  time  of  preparation.  For  this  reason  it  is  considered  <k)ubtful 
whether  the  use  of  Nitragin  will  ever  come  into  general  practice  by  farmers. 

Photosynthesis  without  living  plants,  L.  M.xccitiati  {llcv.  Gen.  Bol.,  15  {190.3), 
Xo.  lfJ:>,  })p.  20-25,  Jigx.  2). — The  autlior  briefly  reviews  the  published  results  of  a 
number  of  investigators  on  the  i)Ossibility  of  enzyms  being  concerned  in  photosyn- 
thesis, after  which  he  describes  experiments  which  seem  to  indicate  that  these  fer- 
ments have  an  important  bearing  upon  the  subject  of  photosynthesis.  After  carefully 
washing  leaves  in  distilled  water,  a  glycerin  extract  was  made  which  when  shaken 
with  benzin  gave  an  amorphous,  flocculent  precipitate,  recognized  as  the  enzym 
l)resent  in  the  leaves.  At  the  same  time  the  leaves  w^ere  washed,  and  after  drying 
for  3  hours  at  a  temperature  of  100°  C.  were  finely  powdered,  and  part  of  the  powder 
was  again  extracted  with  glycerin.  This  yielded  an  enzym  similar  to  that  taken 
from  the  living  leaves.  Both  the  enzyms  and  the  dried,  powdered  leaves  were  sub- 
jected to  experiments  to  demonstrate  their  ability  to  carry  on  photosynthesis.  As  a 
result  of  numerous  experiments  the  author  found  that  the  glycerin  extract  alone  was 
unable  to  accomiilish  any  photosynthesis,  but  the  powdered  leaves  containing  the 
enzym,  either  alone  or  when  the  glycerin  extract  was  added  to  them,  Avere  able  to 
liberate  oxygen  forming  formaldehyde.  These  experiments,  the  author  believes, 
indicate  that  photosynthesis  is  due  to  the  presence  of  a  soluble  ferment  and  the 
chlorophyll  acts  simply  as  a  chemical  screen  or  a  sensibilizer. 

A  preliminary  account  of  this  investigation  is  given  in  <'om]d.  Until.  Arad.  Sri. 
Paris,  135  {1902),  No.  24,  pp.  1128,  1129. 

Methods  in  plant  physiology,  H.  S.  Heed  {Jour.  Apjd.  Micros,  and  Lab.  Methods, 
5  {1002),  Xox.  10,  pp.  2004-2000;  11,  pp.  2045-2048;  12,  pp.  2084,  2085;  6{190S),  Xos. 
1,  pp.  2127-2129;  2,  pp.  2174-2176;  S,  ]>/>.  2231-2234,  fif/x.  10)  .—The  author  gives 
directions  for  a  number  of  experiments  in  lal)oratory  investigations  on  plant  nutri- 
tion, osmosis,  transpiration,  photosynthesis,  enzyms,  etc\ 

Phyllobiology,  A.  Hansgirc^  {Phi/Uohiologie.  Leipzig:  Borrdraet/er  Bros.,  1903, 
[ip.  XIV-]r486,  figK.  40). — In  this  volume  the  author  gives  the  results  of  many  years' 
observations  on  the  biological  phenomena  which  are  associated  with  leaves  of 
deciduous  plants.  The  special  modifications  and  adaptations  of  tlie  leaves  of  61 
families  of  plants  are  described,  and  their  grouping  according  to  ecological  types 
is  discussed.  The  various  protective  adaptations  of  young  leaves,  leaves  of  seedlings, 
etc.,  are  treated  in  a  separate  chapter. 

Reports  of  Danish  experiment  stations  for  plant  culture  during  1900  and 
1901  {Tidsskr.   Landhr.   Planteavl,  8  {1902),  pp.  194-222;  9  {1902),  pp.  141-164).— 
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Reports  of  investigations  conducted  at  the  State  experiment  stations  at  Vester  Hass- 
ing,  Askov,  Tystofte,  and  Lyngby. 
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Further  studies  on  nitrogen-assimilating  bacteria,  Gerlach  and  Vogel 
{Centhl.  Bali.  u.  Par.,  2.  Aht.,  9  {1902),  Nos.  22-23,  pp.  817-821;  24,  x>p.  881-892).— 
Experiments  are  described  with  Azotohacter  chroococcum  in  cultures  containing  vary- 
ing amounts  of  grape  sugar.  The  authf)rs  and  others  had  previously  shown  the  pos- 
sibility of  nitrogen  assimilation  by  this  and  other  organisms  when  grown  in  nutrient 
media  containing  the  proper  carbohydrates.  In  the  experiments  here  reported 
from  1  to  15  gm.  of  grape  sugar  were  added  to  each  liter  of  culture  medium  and  after 
5  weeks'  growth  of  the  organism  the  nitrogen  content  was  determined  by  the  Kjel- 
dahl  method.  Uniformly  increasing  gains  are  reported  for  each  culture  up  to  the 
one  receiving  12  gm.  of  grape  sugar.  Beyond  this  amount  there  was  a  decided  fall- 
ing off  in  the  nitrogen  increase.  The  amount  of  nitrogen  taken  from  the  air  by  these 
cultures  varied  from  7.4  mg.  to  127.9  mg.  per  liter  of  media.  When  cultures  were 
used  to  inoculate  soils  in  which  oats,  mustard,  and  carrots  were  grown  there  was  no 
gain  in  the  total  nitrogen  even  when  cultures  were  employed  that  had  shown  active 
nitrogen  assimilation  in  the  laboratory.  In  no  case  was  the  condition  of  the  plants 
improved  by  the  inoculation,  but  in  a  number  of  instances  decided  losses  were 
observed.  These  experiments  were  repeated  several  times  in  all,  60  pots  and  3  dif- 
ferent soils  being  employed. 

Some  recent  investigations  in  nitrogen  assimilation  by  bacteria  without 
symbiosis,  J.  Vogel  {Filhling's  Landw.  Ztg.,  52  {1903),  Nos.  5,  pp.  178-180;  6,  pp. 
213-220). — The  results  of  jjot  and  field  tests  of  the  so-called  nitrogen  assimilating 
bacteria  which  do  not  live  symbioticallj',  particularly  of  Azotohacter  chroococcum,  are 
reported.  Comparisons  are  made  of  the  yield,  dry  matter,  and  nitrogen  content  of 
oats,  mustard,  and  carrots  grown  in  pots  and  in  the  field,  the  soil  in  each  case  having 
received  the  same  kind  of  complete  fertilizer.  The  effects  of  inoculating  with  pure 
cultures,  adding  grape  sugar  to  the  soils,  and  the  presence  of  a  comparatively  large 
amount  of  nitrate  of  soda,  were  compared.  In  the  pot  experiments  with  oats  and 
mustard  increases  were  noted  for  the  inoculated  series,  although  those  pots  receiving 
nitrate  of  soda  gave  the  largest  yields.  When  subjected  to  field  conditions  all  inoc- 
ulated plats  gave  less  yields  of  dry  matter  and  nitrogen  than  the  uninoculated.  In 
this  case  the  author  states  that  inoculation  seemed  to  have  exerted  an  injurious 
influence  upon  the  product. 

Concerning  the  specific  identity  of  the  tubercle  bacteria  of  the  Legumi- 
nosae  and  the  agricultural  importance  of  this  subject,  H.  Buitlert  {Ilablhchr. 
Friedrichs-Univ.  Halle,  1902,  pp.  55;  also  Centbl.  Bakt.  u.  Par.,  2.  Aht.,  9  {1902),  Nos. 
5,  pp.  148-153;  G-7,  pp.  226-240;  8,  pp.  273-285).— A  discussion  is  given  of  the  rela- 
tion of  tubercle  bacteria  to  leguminous  plants  and  their  function  in  the  assimilation 
of  free  atmospheric  nitrogen.  The  author  reviews  tbe  publications  of  a  number  of 
investigators  on  this  subject  and  gives  the  results  of  his  studies  in  which  he  claims 
that  the  bacteria  of  the  root  tubercles  which  are  found  on  many  leguminous  plants 
are  all  identical  with  Bacillus  radicicola  of  Beijerinck.  From  the  root  tubercles  of 
some  leguminous  jilants  there  were  found  bacteria  which  seemed  to  be  very  much 
specialized,  but  this  specialization  does  not  extend  to  differences  that  may  be 
regarded  as  specific.  The  usefulness  of  bacteria  for  inoculating  purposes  is  demon- 
strated, but  it  is  thought  to  be  confined  within  rather  narrow  limits.  There  does 
not  yet  appear  to  be  any  pure  culture  preparation  that  is  entirely  trustworthy,  and 
on  this  account  the  author  recommends  recourse  to  soil  inoculations  to  supply  the 
required  organism. 
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A  contribution  to  tlie  Alinit  question,  S.  Severin  {Centbl.  Bakt.  u.  Par.,  2. 
Ahf.,  9  {1902),  Not<.  19,  pp.  7l:?-7..'0;  ,.'0,  pj}.  7^6-756)  .—The  results  of  cultures  of 
various  foniis  of  Alinit  liacteria,  in  wliirh  2  well-marked  varieties  of  Bacillus^  ellen- 
harhoisis,  B.  megatherbun,  and  B.  .suhtilln  were  grown  in  various  media,  are  given. 
The  author  believes  these  organisms  are  specifically  distinct,  and  points  out  some  of 
their  most  marked  differences.  The  results  of  culture  experiments  with  commer- 
cial Alinit  for  oats  are  given  in  which  negative  results  were  obtained. 

Bacteria  in  the  soil,  B.  H.  Buxton  {Jour.  Appl.  Micros,  and  Lab.  Metluxh,  5 
{190.?),  No.  9,  pp.  1975-1980,  figs.  5). — A  description  is  given  of  methods  for  sepa- 
rating soil  bacteria,  their  cultivation,  and  experiments  with  cultures  of  ba(;teria 
grown  upon  alfalfa.  The  article  details  methods  for  class  demonstration,  particularly 
of  the  nitrogen-assimilating  l)act('ria. 

Photobacteria  in  chlorophyll  investigations,  M.  \V.  15i:i.;ekinc'k  {Proc.  >SVv>. 
Sci.  Koninhl.  Akad.  Wetensch.  Amsterdavi,  1902,  IV,  pp.  45-49). — The  value  of  photo- 
bacteria  as  indicators  in  investigations  of  chlorophyll  functions  is  pointed  out. 

Pseudomonas  frag-ariae,  a  bacterium  causing-  a  stra'wberry-like  odor,  T. 
Gruber  {Centbl.  Bakt.  u.  Par.,  2.  Abt.,  9  {1902),  No.  19,  pp.  705-712,  ph.  2).—K 
description  is  given  of  a  species  of  bacteria  which  was  isolated  from  fodder  beets 
and  cultivated  upon  various  media.  The  organism  produces  a  very  pronounced 
strawberry-like  odor,  from  which  fact  it  derives  its  name. 

The  bacterial  flora  of  the  acid  fermentation  of  some  foods  and  condiments, 
R.  Weiss  {ArJ>.  Bakt.  Imt.  Hoclmjlndi',  KarUruhe,  2  {1902),  }>.  ICo;  ab.^.  In  Cfntbl. 
Bakt.  u.  Par.,  2.  Abt.,  9  {1902),  No.  22-23,  pp.  S44,  845).— The  results  of  extensive 
studies  of  various  plant  and  animal  foods  which  have  undergone  fermentation  are 
given.  Particular  attention  is  paid  to  the  bacteria  concerned  in  this  fermentation,  and 
16  well  known  and  49  new  species  of  bacteria  were  described.  The  new  species,  a 
list  of  which  is  given  in  the  abstract,  are  fully  described  in  the  original  publication. 

Luminous  bacteria,  J.  E.  Barnard  and  A.  Macfadyen  {Ann.  Bot.,  16  {1902), 
No.  64,  pp.  587,  588).— Xn  abstract  is  given  of  a  paper  read  before  the  British  Asso- 
ciation for  the  Advancement  of  Science  at  its  meeting  in  1902,  in  which  an  account 
is  given  of  experiments  conducted  on  luminous  bacteria.  The  authors  have  found 
that  the  phosphorescence  produced  by  various  dead  objects,  su(;h  as  fish,  etc.,  is  due 
to  bacterial  forms  of  life.  The  bacteria  require  rather  particular  and  exact  condi- 
tions in  order  to  exhibit  their  luminous  properties.  They  must  have  a  suitable 
mitrient  medium  containing  the  proper  proportions  of  various  salts.  Luminosity  on 
the  part  of  the  bacteria  appears  to  be  a  function  of  the  living  cell,  and  can  be  readily 
disturbed  by  any  process  which  interferes  with  its  vitality.  Free  oxygen  is  essential 
l)ut  in  the  absence  of  oxygen  the  organisms  continue  to  live  but  are  nonluminous. 
The  process  of  lumination  is  evidently  a  vital  one  and  is  the  result  of  active  oxi.latinn 
occurring  within  the  cell. 

The  light  produced  by  these  organisms  was  examined  with  a  spectrum  and  it  was 
found  that  the  spectrum  of  none  of  the  luminous  organisms  extended  to  the  red  rays, 
and  it  may  be  assumed  that  there  is  no  heat  given  off  l)y  them.  An  exposure  to  the 
temperature  of  liquid  air  did  not  destroy  the  luminosity  of  the  organisms,  and  when 
triturated  at  the  temperature  of  liquid  air  the  luminous  l)ai^teria  were  broken  up  in 
such  a  manner  as  to  cease  to  give  off  light. 

Concerning  the  mechanism  of  ag-g-lutination,  R.  G.  Smith  {Proc.  Linn.  Soc. 
N'w  South  Wales,  27  {1902),  pt.  J,  pp.  6v;-7^). -A  review  is  given  of  some  recent 
investigations  regarding  the  mechanism  of  agglutination  in  bacteria,  and  attention  is 
called  by  the  author  to  a  previous  publication  in  which  it  was  shown  that  the  func- 
tion of  salts  in  promoting  agglutination  is  to  attac-k  the  precipitate  on  the  bacteria, 
causing  it  to  bec^ome  agglutinated  or  flocculated. 

International  catalogue  of  scientific  literature.  R-Bacteriology  ( Internal. 
Cat.  Sci.  Lit.,  8  {1902),  pp.  XIV +  S14). —Thi^  is  the  lirst  annual  issue  by  the  Inter- 
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national  Council  of  titles  of  articles  and  books  relating  to  bacteriology.  As  men- 
tioned elsewhere  (E.  S.  E..,  14,  p.  637)  it  is  an  outgrowth  of  the  Catalogue  of  Scien- 
tific Papers  relating  to  scientific  literature,  published  by  the  ^oyal  Society  of  London. 
The  plan  of  treatment  is  similar  to  that  previously  described  for  Botany,  an  author 
and  subject  catalogue  being  given  for  the  different  articles.  In  all,  2,206  titles  are 
indexed,  and  for  the  subject  index  a  decimal  system  of  grouping  has  been  adopted. 
The  value  of  the  catalogue  is  greatly  depreciated  by  the  very  evident  omission  of 
works  by  American  authors.  Only  66  articles  and  14  books  of  authors  publishing 
in  the  United  States  during  1901  are  listed,  and  these  are  distributed  through  19 
publications.  No  reference  could  be  found  to  the  work  of  this  Department  nor  to 
tliat  of  any  of  tlie  experiment  stations,  although  many  contributions  were  made  to 
bacteriological  literature  during  the  year.  A  saving  clause  is  inserted  in  the  cata- 
logue to  the  effect  that  "those  portions  of  the  literature  of  1901  which  are  not  dealt 
with  in  this  volume  will  be  included  in  the  volume  of  Bacteriology  which  will  foi'm 
a  part  of  the  second  annual  issue  of  the  catalogue."  It  is  to  be  hoped  that  a  more 
careful  survey  of  the  literature  will  be  given  in  subsequent  volumes. 

The  practice  of  industrial  fermentation,  E.  Ozakd  {La pratique  des  fermentations 
indiistrielJcs.  I'drir:  Masson  li-  Co.,  1903,  pj).  168,  figs.  2). — In  this  book  the  author 
describes  the  manufacture  of  alcohol  and  gives  a  general  account  of  the  various 
agents  used  in  fermentation.  These  are  considered  under  the  separate  headings  of 
yeasts,  molds,  and  diastases,  and  the  advantage  accruing  from  the  use  of  ])ure  cultures 
is  shown.  The  methods  of  manufacturing  pressed  yeast  and  pure  yeasts  are  described, 
after  which  the  processes  of  the  fermentation  of  l:)eets,  molasses,  potatoes,  artichokes, 
etc.,  in  the  preparation  for  distillation  of  alcohol,  rum,  or  beer,  are  described.  The 
subject  of  the  manufacture  and  use  of  yeasts  in  baking  is  discussed,  as  well  as  the 
use  of  yeasts  in  wine  making.  In  the  concluding  chapter  the  author  describes  the 
process  of  fermentation  in  the  manufacture  of  citric  acid,  gallic  acid,  and  indigo. 

Technical  mycology:  The  utilization  of  micro-organisms  in  the  arts  and 
manufactures,  F.  Lafak,  trans,  by  C.  T.  C.  Salter  [Philadelphia:  J.  B.  Lii>pincott 
Co.,  1903,  Vol.  II,  pt.  1,  pp.  VIII+lS9,figs.  ft9).— This  is  in  continuation  of  Lafar's 
work  on  technical  mycology,  the  first  volume  of  which  appeared  in  1898  (E.  S.  R., 
10,  p.  520),  and  is  the  first  part  of  the  volume  treating  of  Eumycetic  fermentation. 
The  general  morphology  and  physiology  of  the  Eumycetes  are  described,  in  which 
the  chemical  composition,  action  of  mineral  nutrients,  stimulative  influences,  pres- 
ence and  action  of  enzyms  in  this  group  of  ferments  are  discussed  in  detail.  Fer- 
mentation by  the  Zygomycetes  is  discussed,  the  morphology,  physiology,  and  fer- 
mentation by  Mucor,  Rhizopus  and  related  organisms  being  treated.  The  use  of 
some  of  these,  such  as  the  Chinese  yeasts,  31.  rouxii  and  Amylomj/ces  sp.,  in  the 
fermentation  of  various  kinds  of  spirits  is  described.  Tlie  concluding  laortion  of  the 
book  treats  of  the  Sacch  .romyces,  the  morphology,  life  history,  and  anatomy  of  the 
yeast  cell  T)eing  fully  discussed.  With  the  concluding  part  of  this  volume,  which  is 
j)romised  by  the  i^ublishers  as  soon  as  the  proofs  are  received  from  the  author,  this 
volume  will  supplement  the  first,  which  treats  of  the  Schizomycetes  and  their  use  in 
the  arts  and  manufactures.  Ths  recent  advances  in  applied  biology  can  hardly  be 
appreciated  until  brought  together  in  some  such  work  as  this,  and  Doctor  Lafar  has 
well  performed  liis  task. 

The  general  theory  of  the  action  of  diastases,  V.  Henri  (Compt.  Bend.  Acad. 
Sci.  Paris,  135  {1902),  No.  21,  pp.  916-919). — The  action  of  diastases  is  said  in  many 
respects  to  be  similar  to  that  produced  by  acids  acting  upon  carbohydrates.  The 
author  has  studied  the  action  of  invertin,  emulsin,  and  amylase  on  various  carbohy- 
drates, from  which  he  concludes  that  when  the  rapidity  of  inversion  of  saccharose  is 
studied  it  is  found  that  for  a  given  amount  of  diastase  the  rate  of  inversion  increases 
more  rapidly  than  the  strength  of  solution  decreases  below  0.1  normal,  but  if  the 
strength  of  solution  is  increased  beyond  0. 1  normal  the  rate  is  independent  of  the 
concentration  of  solution.     The  result  is  the  same  for  the  action  of   emulsin  on 
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salicin  and  for  amylase  on  starch  or  dextrin.  The  rapidity  of  inversion  for  iuvertin, 
emulsin,  and  amylase  is  proportional  to  the  quantity  of  the  ferment  present.  The 
addition  of  invert  sugar  to  a  mixture  of  saccharose  and  invertin  cliecks  the  action  of 
the  diastase,  and  this  is  believed  to  be  due  to  the  levulose  which  is  contained  in  the 
invert  sugar.  AVheu  a  certain  quantity  of  saligcnin  and  glucose  is  added  to  salicin 
and  emulsin  the  rapidity  of  inversion  is  checked  in  proportion  as  the  amount  of 
salicin  is  reduced.  In  a  similar  way  a  mixture  of  starch  and  amylase  reduces  the 
hydrolysis  of  starch.  If  the  inversion  of  saccharose  by  invertin  be  carefully  followed 
through,  the  reaction  will  be  found  to  obey  the  same  laws  as  those  governing  the 
inversion  by  acids.  In  the  case  of  inversion  of  saccharose  the  action  is  more  rapid 
than  that  l)y  acids,  and  the  hydrolysis  of  salicin  by  emulsion  takes  place  more  slowly. 
A  theoretical  discussion  is  given  of  the  action  of  these  different  ferments. 

Proteolytic  enzyms  in  plants,  S.  H.  Vines  {Ann.  Bol.,  17  {190S),  Xo.  do,  pp. 
287-264)- — Since  the  publication  of  the  author's  paper  on  tryptophane  (E.  S.  R.,  14, 
p.  335)  he  has  continued  his  observations  on  the  distribution  of  proteolytic  ferments 
in  plants.  There  appear,  from  direct  and  indirect  evidence,  to  be  enzj-ms  capal)le 
of  digesting  proteids  in  certain  algae,  some  fungi,  and  various  flowering  plants.  In 
all  cases  the  process  involves  the  peptonization  of  the  more  complex  proteids  and 
the  proteolysis  of  the  simpler  ones.  The  author's  investigations  were  made  with 
the  proteids  found  normally  in  the  tissues  of  the  plant  or  upon  the  Witte-peptone,  the 
ol)ject  sought  being  a  proteolytic  enzym  and  not  a  hydrolyzing  one.  The  color  test 
for  tryi)tophane  was  employed  as  in  the  previous  investigations,  and  a  large  nund)er 
of  fungi,  seeds,  fruits,  latex-bearing  plants,  stems,  leaves,  bulbs,  tubers,  and  roots 
were  examined.  He  found  ti-yptophane  present  in  the  expres.sed  juice  or  watery 
extracts  of  banana,  melon,  ripe  cucumber  (l)ut  not  in  the  green  one),  vegetable  mar- 
row, tomato,  onion  bulb,  and  turnip  root,  but  not  in  the  juice  of  the  orange,  apple, 
or  grape,  nor  in  the  extracts  of  tubers  of  potato  and  Jerusalem  artichoke,  or  green 
peas,  wheat  seedlings,  or  any  shoots  or  leaves  examined.  The  substance  has  also 
been  found  in  the  milk  of  cocoanut,  in  extracts  made  from  bean  and  pea  seedlings, 
but  not  in  seedlings  of  maize  apart  from  the  seed  nor  in  asparagus,  potato,  or  Jeru- 
salem artichoke  shoots,  although  it  was  found  present  in  the  potato  shoots  after  they 
had  turned  green  as  the  result  of  exposure  to  light.  In  the  case  of  the  fruits  the 
author  believes  that  tryptophane  is  certainly  associated  with  the  process  of  ripening 
and  in  the  case  of  seedlings  with  the  presence  of  a  supply  of  reserve  proteids. 

In  summarizing  his  results,  it  is  claimed  that  the  juices  or  tissues  of  various  parts 
of  plants  act  upon  proteids  so  as  to  give  rise  to  substances  having  a  reaction  similar 
to  that  of  tryptophane.  So  far  the  author  has  been  unable  to  isolate  the  substance, 
but  he  concludes  that  from  the  reaction  shown  by  his  experiments  there  is  such  a 
chemical  substance  as  tryptophane.  The  experiments  cited  above  are  held  to  indi- 
cate that  the  vegetable  substances  showed  the  effect  of  proteolysis,  which  is  to  be 
ascribed  to  a  proteolytic-  enzym  contained  in  the  juices  or  tissues  themselves.  The 
distribution  of  this  substance  in  various  orders  of  plants  is  briefly  sunnnarized,  and 
the  author  emphasizes  the  fact  that  the  results  given  in  his  paper  must  be  taken  as 
applied  only  to  the  particular  season  of  the  year  during  which  the  experiments  were 
performed. 

The  growth  and  reproduction  of  Amylomyces  rouxii,  J.  Tirqiet  {Compt. 
Rend.  Acad.  Sn.  Paris,  135  {1902),  No.  21,  jrp.  912-915).— The  results  of  investigation 
on  the  growth  and  reproduction  of  the  fungus  commonly  known  as  Chinese  yeast  is 
reported.  The  author  reports  that  this  fungus  possesses  not  only  an  asexual  method 
of  reproduction,  but  forms  spores  in  the  myeelial  filaments.  These  spores  are  car- 
ried at  the  ends  of  the  filaments,  the  mode  of  production  being  similar  to  that  in 
iMucor.  So  far  aa  his  cultures  are  concerned,  the  author  did  not  observe  the  forma- 
tion of  any  zygospores.  From  its  mode  of  growth  and  asexual  reproduction  he 
believes  that  Amylomyces  rouxii  ought  to  be  include<l  in  the  genus  ISlucor  and  placed 
near  M.  racemosns.. 
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A  biological  reconnoissance  in  the  vicinity  of  Flathead  Lake,  M.  J.  Elrod 

(  Unii:  Montana  Bid.  10,  pp.  S!:>-1SJ,  ^>/.s.  30,  figs..  S). — This  l>ulletin  contains  a  descrip- 
tion of  the  region  about  Flathead  Lake,  together  with  notes  on  the  animals  and  plants 
which  are  to  be  found  in  that  locality.  Collections  of  moUuaks,  insects,  and  birds 
have  been  made  and  brief  notes  are  given  on  the  species  collected.  Among  the 
miscellaneous  material  in  the  bulletin  mention  should  be  made  of  an  account  of  the 
Flathead  buffalo  herd,  which  is  maintained  under  the  same  conditions  as  range  cat- 
tle and  which  numbers  220  pure-bred  Ijuffalo  and  B.")  half  breeds. 

The  thirty-first  annual  report  of  the  hoard  of  directors  of  the  Zoological 
Society  of  Philadelphia,  A.  E.  Brown  {PhUadelpIda:  Allen,  Lane  &  Scott,  190,3, 
"pp.  42). — An  account  is  given  of  the  mammals,  birds,  reptiles,  and  batrachians  in 
the  gardens  and  menagerie,  and  of  the  species  which  were  exhibited  during  the  5'ear 
for  the  first  time.  A  list  is  also  presented  of  animals  born  in  the  gardens  during  the 
period  covered  by  the  report,  and  notes  are  also  given  on  the  additions  to  the  me- 
nagerie during  the  year.  C.  B.  Penrose  presents  a  list  of  animals  which  died  during 
the  season,  together  ^^'ith  notes  on  the  causes  of  their  death.  A  large  percentage  of 
these  animals  died  of  some  form  of  tuberculosis. 

The  flame-breasted  robin  (Petroeca  phaenicea),  C.  French  {Jour.  Dept.  Agr. 
Victoria,  1  {1902),  No.  9,  j>p.  906,  907,  pi.  1). — A  brief  discussion  of  the  habits  and 
food  of  this  species  of  bird,  which  is  considered  as  strictly  insectivorous  and  recom- 
mended for  protection. 

The  house  sparrow,  J.  Percival  {Jour.  Bd.  Agr.  \_London'\,  9  {1902),  No.  3,  pp. 
338-34^). — Notes  are  given  on  the  destructive  habits  of  the  English  sparrow,  and 
this  species  is  compared  in  its  appearance  and  habits  with  other  related  species  of 
sparrows.  A  scheme  of  rules  is  presented  suitable  for  adoption  by  clubs  and  socie- 
ties whicli  may  wish  to  form  an  organization  for  the  destruction  of  this  bird. 

Contributions  to  the  ornithology  of  Sao  Paulo,  H.  von  Ihering  {Rev.  Mus. 
Paulista,  5  {1902),  pj).  261-330). — Descriptive  notes  are  given  on  the  various  families 
of  birds  with  special  mention  of  the  feeding  habits  of  some  important  species.  A  list 
of  the  birds  which  occur  in  the  State  of  Sao  Paulo  is  appended  to  the  article. 

Necessity  of  a  federal  game  law  and  the  protection  of  birds,  H.  von  Ihering 
{Rev.  Mus.  Paidista,  5  {1902),  pp.  238-260). — Notes  are  given  on  the  game  birds  which 
are  at' present  protected  by  law  at  certain  seasons  of  the  year,  and  attention  is  called 
to  the  difficulties  in  the  proper  definition  of  the  term  "game"  so  as  to  exclude  birds 
which  should  l)e  protected  during  tlie  whole  season. 

Destroying  prairie  dogs  and  pocket  gophers,  D.  E.  Lantz  {Kansas  Sta.  Bui. 
116,  pp.  147-163,  figs.  8).— A  copy  is  given  of  the  State  law  of  Kansas  regarding  the 
destruction  of  prairie  dogs  and  pocket  gophers.  A  circular  letter  of  inquiry  was  sent 
out  and  the  answers  to  this  circular  furnish  the  basis  for  an  account  of  the  distribu- 
tion of  these  animals.  At  present  it  is  estimated  that  the  prairie  clog  villages  in  the 
State  occupy  an  area  of  2,000,000  acres.  Experiments  in  destroying  prairie  dogs 
included  the  use  of  traps,  fumigation  with  sulphur  fumes  and  carbon  bisulphid,  and 
poisoning  with  arsenic,  corrosive  sublimate,  barium  carbonate,  potassium  cyanid, 
and  strychnin.  The  best  results  were  obtained  from  the  use  of  carbon  bisulphid  and 
a  proprietary  poison  formula  which  contained  strychnin.  In  the  destruction  of  the 
pocket  gopher  the  author  discusses  briefly  the  value  of  bounties,  poisonous  gases, 
trapping,  and  the  use  of  solid  poisons. 

Myriapods  in  the  Museum  of  Sao  Paulo,  H.  W.  Brolemann  {Rev.  Mus.  Pau- 
lista, 6  {190 J),  ]jp.  35-237). ■ — A  monographic  account  of  this  group  of  animals.  The 
author  presents  an  analytical  key  for  the  determination  of  genera  and  species  and 
gives  brief  economic  notes  in  connection  with  the  numerous  species  described,  a 
number  of  which  are  new. 
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METEOROLOGY— CLIMATOLOGY. 

Report  on  international  cloud  observations.  I,  Historical,  general  circu- 
lation of  the  atmosphere,  II.  II.  I^ildebk.vnjksson  {Rapport  sur  les  obsenations 
internationales  des  ntuigefi.  I,  Historique,  circulation  gmerale  de  V atmosphere.  Upmla: 
Wretman,  1903,  pp.  48,  pis.  S3). — This  report  contains  a  brief  liistorical  .suniniary  of 
the  theories  of  Dove,  Maury,  Ferrel,  and  Thomson  regardinfj  tlie  general  eircn- 
lation  of  the  atmosphere  and  a  review  of  the  res»ults  of  cloud  observations  at  stations 
in  different  parts  of  the  world  in  their  bearing  on  these  tlieories.  The  results  are 
shown  graphically  in  a  series  of  charts  for  stations  selected  becau.se  of  their  position 
in  certain  critical  latitudes,  for  example,  San  .lose  de  Co.sta  Rica;  "Square  No.  3" 
(Lat.  OtolO°N.,  Long.  20to30°  W.);  Manila;  Mauritius;  San  Fernando  and  Lisbon; 
Habana;  Lahore,  Allahabad,  and  Calcutta;  Kurrachee,  Bombay,  and  Cuttack;  Blue 
Hill;  Paris;  several  in  England,  Germany,  and  Denmark;  Upsala,  and  others  in 
Sweden;  and  places  in  Norway,  Siberia,  China,  Japan,  and  other  regions. 

The  author's  conclusions,  as  translated  by  Professor  Ward,"  are  as  follows:  "(1) 
Above  .the  heat  equator  and  the  equatorial  calms  there  is,  throughout  the  year,  a 
current  from  the  east  whi(;li  seems  to  have  very  high  velocities  at  great  altitudes. 
(2)  Above  the  trades  there  is  an  anti-trade  from  SW.  in  the  northern,  and  from  NW. 
in  the  southern  hemisphere.  (3)  This  anti-trade  does  not  extend  beyond  the  polar 
limit  of  the  trade;  it  is  deflected  more  and  more  to  the  riglit  in  the  northern,  and 
more  and  more  to  the  left  in  the  southern  hemisphere,  and  finally  becomes  a  current 
from  the  west  above  the  crest  of  the  tropical  high  pressure  belts,  where  it  descends 
to  supply  the  trades.  (4)  The  districts  at  the  equatorial  margin  of  the  trades  are 
jiartly  in  the  trades  and  partly  in  the  equatorial  calms,  according  to  the  season. 
Above  them  there  is\  therefore,  an  upper  monsoon — the  anti-trade  in  winter,  and  the 
equatorial  current  from  the  east  in  summer.  (5)  From  the  tropical  high  pressure 
belts  the  air  pressure  on  the  whole  decreases  continuously  toward  the  poles,  at  least 
to  beyond  the  j^olar  circles.  Further,  the  air  of  the  temperate  zone  is  drawn  into  a 
vast  '  polar  whirl '  turning  from  west  to  east.  This  whirling  movement  seems  to  be 
of  the  same  nature  as  that  in  an  ordinary  cyclone.  The  air  of  the  lower  strata 
approaches  the  center,  while  that  of  the  higher  strata  tends  out  from  the  center,  and 
this  outward  tendency  increases  with  the  altitude  above  sea  level  as  far  up  as  the 
greatest  altitudes  from  which  we  have  observations.  (6)  The  upper  currents  of  the 
atmosphere  in  the  temperate  zones  extend  over  the  tropical  high  pressure  belts,  and 
descend  there.  (7)  The  irregularities  which  are  noted  at  the  earth's  surface,  espe- 
cially in  the  regions  of  the  Asian  monsoons,  as  a  whole  disapi)ear  at  the  lower  or 
intermediate  cloud  levels.  (8)  We  must  entirely  abandon  the  notion  of  a  vertical 
circulation  between  tropics  and  poles  which  has  up  to  this  time  been  accepted  in 
accordance  with  the  theories  of  Ferrel  and  Thomson." 

The  climate  of  the  Bermuda  Islands,  A.  E.  Vkrrii.i.  {The  Jiennuda  hhtnds 
New  Haven,  Conn.:  Aulhor,  1903,  pp.  .V;?-.9i) .— This  article  is  a  part  of  a  comprehen- 
sive treatise  on  the  Bermuda  Islands,  published  first  in  the  Transactions  of  the 
Connecticut  Academy  of  Arts  and  Sciences,  volume  11.  The  principal  factors  deter- 
mining the  character  of  the  climate  of  Bermuda  are  its  insular  position  and  proxim- 
ity to  the  Gulf  strean.i.  These  prevent  extremes  of  temperature  and  sudden  changes. 
"The  average  temperature  during  the  three  winter  months  and  Man-h  is  from  (53 
to  66°  F.;  April,  about  65.5°;  May,  70.5°;  June,  76°;  July,  80°;  August,  81.7°;  Sep- 
tember, 80°;  October,  73.7°;  November,  68°.  The  average  for  the  year  is  about  70° 
F.,  but  ranges  from  69.5  to  70.5°.  But  temperatures  as  low  as  50  to  53°  are  not 
uncommon  in  winter;  42°  is  rarely  reached.  It  is  rarely  as  high  as  87°  in  summer, 
but  the  mean  relative  humidity,  during  the  summer  months,  ranges  from  80  to 

«  Science,  n.  ser.,  17  (1903),  No.  436,  pp.  752,  75.3. 
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91°.  .  .  .  The  amount  of  rainfall  is  large,  and  it  seems  to  be  somewhat  larger  at 
Hamilton  and  Ireland  Island  than  at  St.  George's.  According  to  Lefroy's  tables, 
covering  11  and  16  years,  respectively,  it  was  54.66  in.  at  Ireland  Island  and  48.61  in. 
at  St.  George's.  The  amount  near  Hamilton  in  later  years  usually  varied  between  58 
and  63  in., 'but  in  1898  was  only  48.19,  and  in*  1900  it  was  67.05  in.  The  rainfall  is 
usually  pretty  well  distributed  throughout  the  year,  but  is  generally  greatest  in  Octo- 
ber and  November  and  least  in  the  summer  months,  when  droughts  are  not  uncom- 
mon, but  seldom  very  prolonged.  Usually  more  or  less  rain  falls  (m  from  190  to 
207  days;  and  on  at  least  half  of  the  days  of  all  the  months  from  November  to  April. 
But  in  many  cases  the  rains  ai'e  mere  showers  of  very  brief  duration,  .  .  .  and  in 
the  summer  time  [the  air]  is  often  nearly  saturated  with  moisture,  so  that  it  is  very 
oppressive  to  many  persons." 

Fogs  and  hailstorms  are  rare.  Thunderstorms  are  very  common  and  sometimes 
violent.  High  winds  are  frequent,  and  destructive  hurricanes  sometimes  occur. 
Frost,  ice,  and  snow  have  been  observed  only  a  few  times  in  the  history  of  the  islands, 
and  no  great  damage  has  ever  been  done  by  them. 

Meteorological  observations  for  1902  {Colorado  Sia.  lijjt.  190:i,  pp.  153-199. 
206-213). — Tallies  prepared  1)y  R.  E.  Trimble  give  daily  and  monthly  summaries  of 
observations  during  1902  on  temperature,  pressure,  ijrecipitation,  dew  point,  relative 
humidity,  terrestrial  and  solar  radiation,  direction  and  movement  of  wind,  and 
occurrence  of  frost  at  Fort  Collins,  Colo. ;  monthly  summaries  of  similar  obser- 
vations at  Rockyford  and  Cheyenne  Wells;  and  monthly  summaries  of  observations 
on  temperature  and  precipitation  at  Long's  Peak  House  near  Estes  Park  (elevation 
about  9,000  ft.),  Gleneyre  (elevation  about  8,000  ft.),  and  Cowdrey  (formerly  Pink- 
hampton),  North  Park  (elevation  8,400  ft.). 

Tables  are  also  given  which  summarize  the  monthly  and  annual  precii^itation  at  7 
different  places  in  the  State  and  show  the  monthly  and  annual  rainfall  at  Fort  Col- 
lins for  the  period  from  1872  to  1902  with  the  normals  for  tliat  period.  The  follow- 
ing is  a  summary  of  the  principal  meteoi'ological  data  reported  for  Fort  Collins: 
Mean  temi^erature  (i  maximum  and  5  minimum),  47.4°  F. ;  maximum,  99.6°, 
August  1;  minimum,  — .'}1.4°,  January  6;  precipitation,  18.43  in. ;  snowfall,  24.6  in.; 
mean  relative  humidity,  67  per  cent.  The  normals  for  this  place  are,  temperature, 
46.6°  F. ;  precipitation,  14.66  in.;  mean  relative  humidity,  65.3  per  cent. 

The  ■weather  during  the  agricultural  year  1901-2;  rainfall,  temperature, 
and  bright  sunshine  during  1901  (Jour.  Roy.  Agr.  Soc.  England,  63  {1902),  j/ji. 
457-469). — 01)servations  on  temi:)erature,  rainfall,  sunshine,  etc.,  in  Great  Britain 
during  1901  and  preceding  years  are  reported  and  the  general  weather  conditions  01 
the  different  seasons  of  1902  are  discussed. 

The  cereal  and  other  crops  of  Scotland  for  1902,  and  meteorology  of  the 
year  relative  thereto,  A.  Buchan  {Trav^.  Iligldaiul  and  Agr.  Soc  Scotland,  5.  ser., 
15  {1903),  pp.  319-350). — A  summary  is  given  of  observations  on  pressure,  tempera- 
ture, rainfall,  cloudiness,  direction  of  wind,  etc.,  during  the  year,  with  notes  on  the 
general  weather  conditions  during  each  month  and  crop  and  live  stock  reports  from 
a  number  of  different  localities  in  Scotland. 

Variations  in  rainfall  at  Hawkesbury  Agricultural  College,  C.  T.  Musson 
{Agr.  Gaz.  New  South  Wales,  I4  {1903),  No.  4,  pp.  345-348,  pis.  2).— The  results  of 
observations  with  a  series  of  50  rain  gages  are  reported,  which  show  considerable 
variations  in  rainfall  over  a  very  small  area.  "  Even  in  the  case  of  heavy  falls  the 
two  edges  of  an  acre  of  ground,  of  a  scfuare  form,  might  receive  rain  varying  by  20 
per  cent  or  more.  An  accumulation  of  such  variations  would  mean  an  important 
factor  in  the  fortunes  of  the  plant  inhabitants,  which  would  l)e  em^jhasized  in  cases 
of  where  plant  water  requirements  were  low  with  heavy  rain  or  high  with  least  rain, 
or  where  soils  varied  much  in  texture  and  in  relation  to  water-carrying  capacity." 

Analysis  of  red  rain  of  February  22,  R.  A.  Earp  {Nature  [London],  67  (1903), 
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No.  1740,  pp.  414,  415). — Analysis  of  a  red  rain  which  fell  on  this  date  at  Buckfast- 
leigh,  England,  is  reported,  showing  37  gr.  of  suspended  matter  per  gallon.  This 
suspended  matter  dried  at  100°  C.  contained  36.4  percent  of  organic  matter,  45.6 per 
per  cent  silica,  13.6  per  cent  alumina  and  iron  oxid,  2.4  per  cent  magnesia,  and  2  per 
cent  of  unclassified  matter. 

AIR— WATER— SOILS. 

On  the  proportion  of  hydrogen  in  atmospheric  air,  A.  Leduc  ( Compl.  Rend. 
Acad.  Sci.  I'aria,  135  {1903),  Xo.  ;?6',  pp.  1SS2,  l.).)3). — A  reply  to  (lautier,  reiterating 
former  conclusions. 

A  further  examination  of  the  objections  of  A.  Leduc  regarding  the  propor- 
tion of  atmospheric  hydrogen,  A.  Gautier  {Compt.  Bend.  Aatd.  Sci.  Paris,  136 
{1'j03),  So.  l.p.  21). 

Evaporation,  R.  E.  Trimble  {Colorado  Sta.  Ept.  1902,  pp.  205-218).— T\\\<^  is  a 
monthly  summary  of  ol)servations  during  16  years  (1887-1902)  on  evaporation  from 
a  tank  on  the  station  grounds  at  Fort  Collins,  Colo. 

Water  supply  and  prevention  of  -waste  in  leading  European  cities,  C.  O. 
JoHXSox  {Xeiv  Turk:  Mcrcliantx'  Asaoclafion.  of  Xew  York,  1903,  pp.  2S9,  figs.  2,  dgms. 
3). — This  contains  reports  on  Glasgow,  Liverpool,  Manchester,  I'irmingham,  Lon- 
don, Paris,  Cologne,  and  Berlin. 

New  methods  and  apparatus  for  sterilizing -water,  Kausch  {Centhl.  Bali.  u. 
Par.,  1.  Abt.,  33  {1903),  Xo.  5-(3,  Be/.,  pp.  129-136,  figs.  7). 

Report  on  artesian  -wells,  L.  Woolman  ( Geol.  Survey  Xeiv  Jerseij  Bpt.  1902, 
pp.  63-9-5). — A  collection  of  data  regarding  the  artesian  wells  of  the  State,  especially 
the  southern  portion,  and  a  record  of  the  more  in)portant  wells  drilled  during  1902. 

The  sinking  of  subterranean  -waters  and  the  disappearance  of  springs, 
E.  A.  Martel  {Compt.  Bend.  Acad.  Sd.  Paris,  136  {1903),  Xu.  9,  pp.  .572-575). 

Absorption  of  ammonia  by  sea  -water,  J.  Tuoulet  {Compt.  Bend.  Acad.  Sci. 
Paris,  136  {1903),  Xo.  7,  i^p.  477,  478). 

The  Murray  waters  {Agr.  Gaz.  Neiv  South  Wales,  14  {1903),  Xo.  4,  pp.  289^309, 
figs.  31). — This  is  an  extract  from  the  report  of  the  royal  commission  and  deals  with 
the  amount  and  utilization  of  the  waters  of  the  Murray  basin. 

A  preliminary  investigation  of  the  soil  and  -water  of  the  Fayoum  Province 
{.Tfjiir.  Kliidiv.  Agr.  Sac.  and  ScJiuul  Agr.,  4  {1902),  Xu.  5,  pp.  1S4-1SS). — Analyses 
with  reference  to  alkali  content  of  watei',  soils,  and  efflorescences  are  reported  and 
discussed.     Injury  from  excessive  irrigation  and  defective  drainage  is  pointed  out. 

On  the  influence  of  commercial  fertilizers  on  the  -water-holding  capacity 
of  soils,  E.  Gross  {Ztschr.  Landir.  Versuchsw.  Oesterr.,  6  {1903),  Xo.  1,  pip-  80-90, 
fig.  1). — The  rate  of  capillary  rise  of  water  in  sandy  soil  poor  in  humus,  loam,  and 
humus  loam,  in  cylinders  1  meter  long  and  10  mm.  in  diameter,  as  affected  by  potas- 
sium sulphate,  nitrate  of  soda,  superphosjjhate,  and  caustic  lime  mixed  with  the 
soil  at  the  rate  of  2  per  cent  is  recorded.  The  results  of  duplicate  tests  are  summa- 
rized in  the  following  table: 

Capillarg  rise  of  water  in  soils  treated,  with  diff\'rent  kinds  of  fertilizing  materials. 


Fertilizing  rmiti'rial. 


Unfertilized  

Potassium  sulphate 
Superphosphate  . . . 

Nitrate  of  soda 

Lime 


Sandy  soil. 


Rise  of 
water  in 
21  days. 


55.5 
62.8 
50.8 
39.8 
31.0 


Ri.se,  as- 
suming un- 
fertilized 
soil  as  100. 


100.0 
113.1 
91.5 
71.7 
55. 9 


Loam. 


Humus  loam. 


Rise  of 
water  in 
42  days. 


60.2 
68.0 
70.2 
.55. 5 
32.0 


Rise,  as- 
suming tui 

fertilized 
soil  as  100. 


100.0 

112. 9 

116.6 

92.1 

53.1 


Rise  of 
water  in 
42  days. 


46.2 
55.5 
48.5 
39.2 
32.0 


Rise,  as- 
suming un- 
fertilized 
soil  as  100. 


100.0 
120.0 
104.9 
84.9 
69.2 
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Soil  temperatures  {Colorado  Sta.  Rpt.  1902,  pp.  200-204,  214-217). — This  is  a 
tabulated  record,  prepared  by  R.  E.  Trimble,  of  weekly  observations  on  soil  temper- 
atures at  different  depths  in  irrigated  and  iinirrigated  soil. 

Investig-ation  of  Illinois  soils,  C.  G.  Hopkins  {Illinois  Sta.  Circ.  64,  pp.  26, 
figs.  5). — A  rej)ort  of  progress  in  the  general  and  detailed  soil  surveys  of  Illinois 
carried  on  under  State  api^ropriations.  More  detailed  accounts  are  to  lie  published 
later  in  bulletin  form. 

The  soil  of  the  Bermuda  Islands:  Its  origin  and  composition,  A.  E.  Vereill 
{Till'  Jicniiwla  Tslinids.  Xeir  Hariii,  ('oiiti.:  Author,  190:^,  jyp.  7S-SJ). — In  this  article, 
which  is  part  of  a  comprehensive  treatise  on  the  Bermuda  Islands,  published  first  in 
the  Transactions  of  the  Connecticut  Academy  of  Arts  and  Sciences,  volume  11,  it  is 
stated  that ' '  with  the  exception  of  the  black  jaeat  or  muck  of  the  swamps  and  marshes, 
all  of  the  soil  of  the  islands  has  been  produced  as  an  insoluble  residue,  or  impurity, 
left  after  the  solution  of  the  limestones  and  shell-sands  of  the  islands  by  rain  water, 
but  it  is  usually  mixed  with  more  or  less  disintegrated  limestone,  and  some  organic 
matter.  .  .  .  Where  the  decomposition  has  l)een  complete,  this  soil  is  a  reddish 
clay,  the  color  being  due  to  an  excess  of  iron  oxid,  but  in  most  places  the  clay  soil  is 
mixed  with  considerable  shell-sand,  or  grains  of  iindecomposed  rock.  In  many 
places  the  latter  forms  the  greater  part  of  the  bulk."  The  latter  are  the  so-called 
white  soils  composed  largely  of  calcium  carbonate.  The  historical  record  of  crop 
production  in  the  islands  as  well  as  the  analyses  reported  in  this  article  show  the  soils 
to  be  as  a  rule  naturally  very  fertile.  They  have,  however,  been  reduced  by  years 
of  exhaustive  culture.  According  to  the  analyses  reported  the  red  soils,  which  are 
the  more  important,  contain  lime,  3.6  to  10  per  cent;  potash,  0.11  to  0.17  per  cent; 
and  phosphoric  acid,  0.68  to  0.74  per  cent. 

On  the  nature  of  the  nitrogen  compounds  found  at  different  depths  in  the 
soil,  (r.  Andke  {<ii)iq>t.  Rem].  Arnil.  Sci.  J'aris,  l;l'>  {1902),  No.  26,  jip.  1S53-1355). — 
The  total  and  ammoniacal  nitrogen  obtained  by  boiling  (for  15  hours)  samples  of 
soil  taken  in  April  and  October  from  the  surface  and  from  depths  of  30  and  60  to  65 
cm.  in  dilute  hydrochloric  acid  (36  per  cent)  and  potash  solution  (containing  20  times 
as  much  potash  as  there  was  nitrogen  in  the  sample  of  soil)  are  reported.  In  case 
of  the  treatment  with  potash  the  ammonia  was  removed  by  means  of  a  current  of 
hydrogen  and  collected  in  dilute  acid.  The  results  indicate  that  the  insoluble  nitrog- 
enous compounds  of  the  surface  soil  are  largely  transformed  into  soluble  compounds 
during  the  summer  and  are  widely  diffused  through  the  deeper  layers  of  the  soil 
during  the  winter,  so  that  in  the  spring  the  lower  laj'ers  of  the  soil  contain  more 
soluble  nitrogen  than  the  surface  soil.  At  the  end  of  summer,  however,  the  distri- 
bution is  quite  uniform  in  the  different  layers. 

The  analysis  of  reh,  the  alkaline  salts  in  Indian  usar  land,  E.  G.  Hili, 
{Proc.  Cliein.  8oc.  {London'],  19  {1903),  No.  262,  pp.  58-61;  abs.  in  Chem.  Centbl.,  1903, 
I,  No.  17,  p.  987). — The  upland  usar  or  alkali  lands  of  India,  covering  an  area  of 
about  2,000,000  acres,  mainly  between  the  Jamna  and  Ganges  and  also  between  the 
Ganges  and  Gogra,  are  described,  and  the  attempts  to  utilize  them  are  referred  to. 
Analyses  of  5  samples  of  the  soluble  salts  or  reh  are  reported  and  their  possible 
utilization  on  a  large  scale  is  discussed.  None  of  the  samples  examined  contained 
less  than  88  \>vv  cent  of  sodium  carbonate. 

Investigations  on  the  influence  of  the  volume  of  soil  on  the  yield  and 
composition  of  plants,  O.  Lemmermann  {Jour.  Landw.,  51  {1903),  No.  1,  pp.  1-40). — 
The  yield  and  composition  of  mustard  grown  on  mixtures  of  sand  and  ordmary  soil 
under  different  systems  of  manuring  in  series  of  pots  containing  30,  225,  and  15  kg. 
of  soil  are  reported  and  discussed.  The  results  show  that  both  the  yield  and  com- 
position were  affected  by  the  size  of  the  pot,  the  fertilizer  apparently  being  more 
thoroughly  utilized  and  the  yield  being  larger  in  the  larger  pots. 

Nitrification  in  different  soils,  W.  A.  Withers  and  G.  S.  Fraps  {North  Carolina 
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Sfa.  Rpt.  1902,  pp.  31-41).— In  continuation  of  previous  work  (E.  S.  R.,  18,  p.  122), 
a  study  was  made  of  the  rate  of  nitrification  of  ammonium  sulphate  and  cotton-seed 
meal  in  8  soils  of  known  history  from  different  parts  of  the  TTnited  States.  The 
results  show  that  "  calcium  carbonate  exerts  a  decided  accelerating  influence  ujwn 
the  nitrification  of  cotton-seed  meal  and  ammonium  sulphate,  especially  the  latter. 
In  some  soils  a  greater  per  cent  of  nitrogen  is  nitrified  in  the  form  of  ammonium 
sulphate  than  in  cotton-seed  meal;  in  other  soils  the  contrary  is  the  case,  even  in 
the  presence  of  calcium  carbonate.  Other  soils  exhibited  little  nitrifying  power, 
under  the  conditions  of  the  experiments." 
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Slanures  in  use  in  Egjrpt,  G.  P.  Foaden  {Jour.  Khediv.  Agr.  Soc.  and  School 
Agr.,  5  (1903),  Xo.  1,  pp.  1-34)  ■ — Attention  is  called  to  the  increasing  need  for  fertil- 
izers in  Egypt  and  the  limited  supply  at  hand.  In  addition  to  Nile  mud,  the  prin- 
cipal fertilizers  available  are  sebach  beladi  (barnyard  manure),  sebach  coufri  ("the 
remains  of  ancient  villages  mixed  with  debris  of  various  kinds  and  organic  matter"), 
tafia  or  marog  (a  blue  nitrate-bearing  clay  or  marl),  pigeon  manure,  and  minor 
products,  such  as  those  derived  from  sewage,  refuse  from  slaughterhouses,  tanneries, 
street  sweepings,  etc.  The  value  and  use  of  these  manures,  as  well  as  of  commercial 
fertilizers,  are  discussed.  Nile  water  contains  on  an  average  in  August  170  parts  of 
suspended  matter  per  100,000,  130  of  which  is  deposited  on  the  soil.  This  deposit 
contains  on  an  average  0.1  per  cent  nitrogen,  0.2  per  cent  phosphoric  acid,  0.6  per  cent 
potash.  The  sebach  coufri  generally  contains  less  than  0.3  per  cent  of  nitrogen,  0.5 
per  cent  of  phosphoric  acid,  and  1  to  3  per  cent  of  potash.  The  tafia  or  marog  is 
very  variable  in  composition,  the  content  of  nitrate  of  soda  varying  from  1  to  24  per 
cent.  The  average  barnyard  manure  of  Egypt  contains  nitrogen  0.3  per  cent,  phos- 
phoric acid  0.2  per  cent,  potash  1.5  percent. 

The  results  of  preservation  experiments  with  barnyard  manure  stored  in 
heaps,  Bachmaxn  {iJeut.  Lnndw.  Fresse,  30  {1903),  Nos.36,  pp.  311,312;  37,  pp.323, 
324). — Heaps  of  1,200  to  1,800  kg.  were  experimented  with.  In  different  cases  the 
heaps  were  (1)  loosely  made,  (2)  closely  packed,  and  (3)  closely  packed  and  treated 
with  superphosphate  (Ij  per  cent),  phosphoric  acid  (1^  to  2  per  cent),  sulphuric  acid, 
marl,  gromid  calcium  carbonate  (5  per  cent),  and  lime  (5  percent).  After  standing 
4  months  manure  was  removed  from  each  of  the  heaps  for  comparative  experiments 
on  potatoes  and  beets.  The  changes  in  composition  (water,  total  nitrogen,  and  ash) 
after  4  and  8i  months  are  reported.  The  loss  of  nitrogen  was  rapid  for  3  months  in 
the  loose  heap  and  then  ceased.  The  loss  in  closely  packed  heaps  covered  with  earth 
was  as  large  as  in  the  loosely  made  heaps.  The  superphosphate,  phosphoric  acid, 
and  sulphuric  acid  reduced  the  loss  of  nitrogen,  sulphuric  acid  apjiarently  being  most 
effective  in  this  respect.  Marl,  'Calcium  carbonate,  and  lime  increased  the  loss  of 
nitrogen.  The  manure  treated  with  superphosphate  gave  the  highest  yields,  followed 
in  order  by  that  treated  with  lime,  phosphoric  acid,  calcium  carbonate,  marl,  and 
sulphuric  acid.  The  results  in  general  show  that  the  larger  proportion  of  the  loss  of 
nitrogen  occurs  in  the  early  stages. 

Valuation  of  unexhausted  manures  obtained  by  the  consumption  of  foods 
by  stock,  J.  A.  Voelcker  and  A.  D.  Hall  {Jour.  Roy.  Agr.  Soc.  England,  63  {1902), 
pp.  76-114,  figs.  3). — A  revision  of  Lawes  and  Gilbert's  tables  using  current  values  of 
nitrogen,  phosphoric  acid,  and  potash  in  common  fertilizers;  paying  for  i  of  the 
nitrogen,  %  of  the  phosphoric  acid,  and  all  of  the  potash  in  the  pm-chased  foods;  and 
reducing  the  period  over  which  the  manure  is  supposed  to  produce  an  effect  from 
8  to  4  years,  the  compensation  value  for  the  second,  third,  and  fourth  years  being 
oue-half  of  that  of  the  year  immediately  preceding. 
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The  wide  variation  in  the  effect  of  green  manures  plovred  under  at  different 
times,  Causemann  {Deut.  Landw.  Presfie,  30  {1903),  No.  31,  pp.  263,  364).— The  yield 
of  the  following  crop  of  rye  on  light  sandy  soil  was  in  every  case  larger  when  lupines 
were  turned  under  September  28  than  when  turned  under  July  31. 

Phosphorus  versus  lime  in  plant  ash,  P.  Q.  Keegan  {Nature  [^London],  66 
{1902),  No.  1722,  p.  655). — Analyses  of  the  ash  of  the  leaves  of  a  number  of  plants 
are  reported  in  support  of  the  view  that  a  certain  proportion  of  lime  in  the  soil  (say 
3  or  4  per  cent)  interferes  with  the  assimilation  of  phosphorus  and  is  so  inimical 
to  the  life  of  certain  so-called  calcifugous  plants  which  require  a  definite  amount  of 
phosphorus  for  the  healthy  performance  of  their  physiological  functions. 

An  unusual  result  of  fertilizing  on  a  sandy  moor  soil,  Clausen  {Jour.  Landir., 
51  {1903),  No.  1,  pp.  77-80,  fig.  1). — Pot  experiments  are  reported  in  which  the  yield 
of  grain  of  oats  was  much  larger  and  of  straw  smaller  in  case  of  fertilizer  containing 
no  phosphoric  acid  than  in  one  containing  that  element.  The  experiments  are  to  be 
repeated. 

Results  of  experiments  with  potash  fertilizers  on  moor  meadows,  Bach- 
MANN  {Fuhlinffs  Landw.  Zlg.,  52  {1903) ,  No.  7,  pp.  251,  252).— A  comparison  of  kainit 
and  40  per  cent  potash  salt  in  which  the  results  favored  the  latter,  both  as  fall  appli- 
cation and  as  spring  application.  Applications  of  lime  were  apparently  more  bene- 
ficial in  case  of  the  kainit  than  in  case  of  the  other  salt. 

On  potash  and  on  alkaline  phosphatic  nitrogenous  bone  fertilizer, 
J.  B.  SoBRiNHo  {Bol.  Agr.  Sao  Paulo,  3.  ser.,  1902, No.  12,  pjp.  .^W-^Off).— This  article 
discusses  the  sources  of  jjotash  and  describes  the  method  devised  by  Ilienkoff  and 
Engelhardtof  the  agricultural-chemical  institute  of  St.  Petersburg  for  preparing  bone 
fertilizer  ])y  treatment  with  caustic  potash. 

The  manufacture  of  animal  fertilizers  {U Engrais,  18  {1903),  No.  15,  pp. 
353-355). — The  preiiaration  of  fertilizers  from  by-products  of  tallow  refining,  from 
poudrette,  dried  meat  and  blood,  and  ground  bone  is  discussed. 

Commercial  fertilizers,  H.  A.  Huston  and  W.  J.  Joxes,  Jr.  {Purdue  Univ.  Spec. 
Bid.,  Mar.,  1903,  j)p-  40). — "This  bulletin  contains  the  detailed  report  and  summary 
of  fertilizer  inspections  made  in  1902,  the  full  text  of  the  Indiana  fertilizer  law,  a  list 
of  manufacturers  who  have  registered  raw  materials  (nitrogen  and  potash  com- 
pounds), and  a  list  of  all  fertilizers  registered  that  were  on  sale  April  1,  1903." 
Analyses  of  679  samples  are  reported. 

Analyses  of  commercial  fertilizers,  AV.  C.  Stubbs  {Louisiana  Stas.  Bui.  73,  2. 
ser.,  ]ip.  1-173,  177-189). — This  1)ulletin  gives  the  text  of  the  State  fertilizer  law; 
statistics  of  the  fertilizer  trade  in  Louisiana;  brief  notes  on  the  sources  of  fertilizing 
materials,  the  purchase  and  valuation  of  fertilizers;  and  tabulated  analyses  of  several 
thousand  samples  of  fertilizing  materials,  including  mixed  fertilizers,  acid  phosphates, 
cotton-seed  meal,  bone,  tankage,  dried  blood,  nitrate  of  soda,  sulphate  of  ammonia, 
muriate  of  potash,  sulphate  of  potash,  kainit,  bat  guano,  slag,  floats,  and  boneblack. 

Inspection  of  fertilizers  in  1902  and  analyses  of  wood  ashes  and  miscel- 
laneous fertilizing  materials,  F.  W.  ]\1(>kse  et  al.  {New  Hampshire  Sta.  Bui.  97, 
pp.  12). — Analyses  of  81  brands  of  fertilizers  inspected  in  cooperation  with  the  State 
board  of  agriculture  and  9  samples  of  ashes,  2  of  superphosphate,  1  each  of  South 
Carolina  floats,  ground  bone,  tankage,  cotton  waste,  nitrate  of  soda,  and  sulphate  of 
potash,  2  of  insecticides,  and  5  of  muck,  are  re])orted.  The  text  of  the  fertilizer  law 
which  went  into  effect  in  1901  is  given. 

Some  facts  about  commercial  fertilizers  in  New  York  State,  L.  L.  Van  Slyke 
{Neiv  York  State  Sta.  Bui.  230,  jyp.  18).— This  bulletin  discusses  the  importance  of  tlie 
fertilizer  trade  in  the  State  and  points  out  "how  better  economy  may  be  realized  in 
purchasing  plant  foods."  The  recommendations  include  (1)  the  purchase  of  high- 
grade  fertilizers,  and  (2)  the  purchase  of  unmixed  materials.     The  more  economical 
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sources  of  phosphoric  acid,  potash,  and  nitrogen  are  pointed  ont,  and  ilhistrations 
are  given  of  '.'>  tyi)es  of  plant  food  mixtures. 

Fertilizer  analyses,  fall  season,  1902,  B.  \V.  KiLCiORE  {Biil.  Xmili  <'<irolina 
,Stf(tr  Jill.  A(jf.,  24  {1903),  No.  :J,  pp.  4->-5G). — Analyses  and  valuations  of  194  samples 
of  fertilizers  are  reported. 

Fertilizer  analyses,  spring  season,  1903,  B.  W.  Kiugokk  (llnl.  Norlh.  Curo- 
Ihid  State  Bd.  Agr.,  34  {1903).  \'o.  3,  p.  31). — This  bulletin  reports  analyses  and 
valuations  of  59  sami)k'S  of  fertilizers. 

Analyses  of  commercial  fertilizers,  J.  L.  Hills  and  C.  II.  Jonks  (  Vcrttmnt  Sta. 
Bui.  98,  pp.  27-4S). — This  IjuUetin  gives  the  main  provisions  of  the  fertilizer  law  as 
amended  by  the  general  assembly  of  1902,  discusses  the  valuation  of  fertilizers,  and 
reports  analyses  and  valuations  of  o9  samples  of  fertilizers.  A  table  showing  the 
a\'erage  composition  of  different  brands  examined  during  the  past  5  years  is  given. 

A  consideration  of  water  in  its  relation  to  the  fertilization  of  the  soil, 
with  some  analytical  studies  of  the  mud  of  the  River  Piave,  R.  Onok  {Slaz. 
Spcr.  Agr.  Ifal.,  36  {1903),  Xo.  i2,  pp.  107-132). 
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Report  of  the  agriculturist,  A.  H.  Danielson  {Colorado  Sta.  Bpit.  1902,  pp.  131- 
136). — Brief  outlines  of  the  ilifferent  kinds  of  experimental  work  with  field  crops 
conducted  at  the  station  are  given.  In  cooperation  with  this  Department  exj^eri- 
ments  are  conducted  with  sugar  beets,  grasses  and  forage  plants,  and  grains,  includ- 
ing winter  wheats.  The  other  experiments  comprise  culture  and  variety  tests  with 
wheat,  spelt,  ennner,  einkorn,  alfalfa,  brome  grass,  and  field  beets.  Fertilizer  tests 
with  nitrate  of  soda  for  wheat  and  oats  are  also  in  progress. 

Forage  crops,  grasses,  alfalfa,  clovers,  etc.,  W.  R.  Dodson  {Louisiana  Stas. 
r>nl.  12,  2.  set.,  pyp.  95,  pis.  S). — Notes  are  given  on  the  present  status  and  methods 
of  cultivation  of  a  large  number  of  forage  plants,  including  alfalfa,  cowpea,  Spanish 
peanuts,  lespedeza,  red  clover,  crimson  clover,  white  clover,  soy  bean,  burr  clover, 
velvet  bean,  hairy  vetch,  beggar  weed,  various  varieties  of  sorghum,  oats,  winter 
l)arley,  rye,  Bermuda  grass,  carjiet  grass,  large  paspalum,  crab  grass,  Italian  rye 
grass,  teosinte,  redtop,  smut  grass,  Johnson  grass,  barnyard  grass,  switch  cane,  res- 
cue grass,  meadow  barley,  corn  stover,  dwarf  Essex  rape,  and  cas.sava.  The  cultiva- 
ti(jn  of  alfalfa  is  gradually  becoming  more  extensive  in  Louisiana,  especially  along 
the  Red  River  bottoms  where  very  favorable  conditions  are  found.  The  bulletin 
contains  a  copy  of  a  paper  on  alfalfa  read  before  a  farrners'  institute  by  W.  L.  Foster. 
Experiments  with  velvet  bean  showed  that  both  as  a  forage  and  a  fertilizer  crop  this 
plant  is  fully  equal  if  not  superior  to  cowpea. 

Experiments  with  phosphatic  fertilizers  in  1900-1901,  O.  Reitmair  {Ztschr. 
Laiidir.  ^'ersKclt.^ir.  (k.^tcrr.,  6  {190.J),  Xo.  2,  pp.  9.5-194,  ni'ij'  1  )■ — The  results  of  exten- 
sive cooperative  tests  with  phosphates  conducted  throughout  Austria  are  given  in 
tables.  The  method  of  conducting  these  tests  is  described,  the  use  and  value  of 
phosphoric  acid  is  discussed,  and  the  general  effect  of  this  element  in  different  forms 
is  pointed  out.  The  normal  application  consisted  of  60  kg.  of  phosphoric^  acid  per 
hectare.  In  all  tests  sulphate  of  ammonia  furnishing  26  kg.  of  nitrogen  and  40  per 
cent  potash  salt  furnishing  42  kg.  of  potash  per  hectare  were  used. 

Winter  rye  was  much  more  responsive  to  phosphates  than  winter  wheat.  Of  the 
different  forms  for  wheat  and  rye  superphosphate  was  the  most  effective.  Com- 
paring the  results  obtained  with  rye  Thomas  slag  ranked  very  close  to  superphos- 
phates in  effectiveness  and  proved  even  more  profitable.  These  2  forms  were  closely 
followed  by  Algerian  and  Belgian  phosphates.     Of  the  phosphoric  acid  furnished  in 
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superphosphate  8.2  per  cent  was  utilized  by  the  crops,  and  of  the  quantity  given  in 
the  other  3  forms  7  per  cent  was  used.  DoubUng  the  apphcation  of  Algerian  phos- 
phate gave  but  a  slight  increase  in  yield  and  was  not  profitable.  The  effect  of  the 
crude  phosphates  on  rye  was  quite  marked  but  on  wheat  it  was  very  slight.  From 
the  results  with  rye  the  author  concludes  that  60  kg.  of  phosphoric  acid  ])er  hectare 
is  beyond  the  optimum  for  all  the  jthosphates  used.  Winter  rye  utilized  on  an  aver- 
age 20  kg.  of  phosphoric  acid  per  hectare.  The  quantities  taken  up  by  the  crop  on 
different  plats  varied  considerably.  Owing  to  this  variation  in  the  results  with  rye 
and  to  the  limited  number  of  tests  with  wheat  no  definite  applications  are  recom- 
mended. 

The  progress  of  absorption  of  nitrogen  by  cereals,  J.  Henhy  {Bid.  Agr. 
[Brussels],  19  {I'JOo),  No.  1,  pi^.  154-156). — A  record  is  given  of  the  growth,  weight, 
and  nitrogen  content  of  barley,  wheat,  and  rye  at  different  periods,  which  shows 
that  the-  absorption  of  nitrogen  varies  widely  at  different  stages.  Two  periods  of 
maximum  absorption  were  observed  in  case  of  wheat,  viz,  from  May  7  to  17  and  at 
the  time  of  the  formation  of  the  grain.  Similarly  for  rye  the  periods  of  greatest 
absorption  were  April  19  to  29  and  June  11  to  26  (the  time  of  formation  of  grain). 
In  case  of  barley  the  maximum  absorption  was  at  time  of  heading,  June  12  to  26. 

Review  of  agricultural  experiments,  A.  P.  Aitken  {Trans.  Highland  and  Agr. 
Sue.  Scotland,  5.  ser.,  15  {1908),  pp.  94-ld4) .—This  is  a  review  of  experiments  in 
agriculture  which  are  being  carried  on  by  various  institutions  in  Great  Britain,  with 
a  view  to  showing  the  amount  and  source  of  this  work,  the  direction  it  is  taking,  and 
the  progress  which  is  being  made.  Special  attention  is  called  to  the  lack  of  knowl- 
edge regarding  the  soils  of  the  country,  and  the  way  in  which  this  affects  the  experi- 
mental work  and  its  interpretation. 

Corn  experiments  i-n  Illinois  {Illinois  Sta.  Circ.  66,  pp.  14). — This  is  a  report  of 
progress  on  the  different  lines  of  investigation  with  corn  which  have  been  carried  on 
under  State  ai)i)r()priations  at  the  station. 

The  acidity  of  corn  silage,  F.  W.^  Morse  {New  Hampshire  Sta.  Bui.  96,  pj).  115- 
ii7).— Analyses  are  given  of  several  samples  of  corn  silage  made  from  different 
varieties  of  corn  and  analyzed  at  different  times  during  the  years  1895  to  1899.  The 
average  total  acid  content  of  samples  of  Sanford  corn  silage  varied  from  1.5  per  cent 
acetic  acid  in  1895  to  1.95  per  cent  in  1897.  With  Learning  corn  the  variations  ranged 
from  0.67  per  cent  in  1896  to  1.47  per  cent  in  1897.  The  average  of  5  samples  of 
Mosby  Prolific,  taken  between  March  17  to  31,  1896,  was  0.82  percent.  Analyses  in 
1899  of  silage  made  from  Leaming  corn  showed  that  the  acidity  of  the  surface  silage 
was  usually  lower  than  that  of  the  silage  6  or  8  in.  below  the-  surface,  the  average 
results  being  0.83  per  cent  for  surface  silage  and  1.03  per  cent  acetic  acid  for  silage 
not  less  than  6  in.  below  the  surface. 

Cotton  culture,  R.  J.  Redding  {Georgia  Sta.  Bui.  59,  pp.  221-250). — P^xperiments 
similar  to  those  conducted  in  previous  years  are  reported  (E.  S.  R.,  13,  p.  1038).  In 
1902,  26  varieties  were  under  test.  Moss  Improved,  Peterkin  Improved,  Schley, 
Allen  I'rolific,  Texas  Bur,  Woodfin  Nonpareil,  and  Prize,  given  in  the  order  of  their 
value  of  total  products,  head  the  list  in  profitable  returns,  their  values  ranging  from 
131.22  to  $35.02  per  acre.  The  first  5  varieties  mentioned  ranked  in  the  same  order 
in  the  production  of  lint  cotton.  Considering  the  general  results  for  the  last  9  years 
in  this  line  of  work,  large  bolls,  large  seeds,  and  a  high  percentage  of  lint  are  closely 
related  to  the  greatest  value  of  lint  and  seed.  Brief  notes  on  some  of  the  varieties 
under  test  ai-e  given  with  directions  for  selecting  a  variety  and  for  selecting  seed  in 
the  field. 

As  in  previous  years,  a  mixture  of  an  early  and  a  late  maturing  variety  was  tested. 
The  varieties  used  this  season  were  Schley  and  King  Improved,  of  which  15.5  and 
10  lbs.  of  seed  per  acre,  respectively,  were  planted.  King  Improved,  the  early  variety, 
yielded  much  less  than  Schley  and  the  mixture  was  also  found  unprofitable.    Average 
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results  for  5  years  show  that  the  yields  per  acre  of  medium  varieties  were  90  cts. 
j^reater  in  value  than  the  yields  of  early  varieties,  while  the  yields  of  the  mixtures 
exceeded  those  of  the  medium  varieties  by  $1.34.  If  the  2  varieties  are  equally 
productive  from  year  to  year  it  is  considered  expedient  to  mix  them. 

The  results  of  ilistance  experiments  conducted  for  4  years  are  in  favor  of  s])acing 
plants  12  in.  apart  in  4-ft.  rows.  This  test  had  reference  only  ti)  the  distance  between 
plants  in  the  row.  From  a  series  of  experiments  the  author  concludes  that  on  ui)lund 
middle  Ge()r<j;ia  soils,  capable  of  yieldinoj  800  to  1,200  lbs.  of  seed  cotton  per  acre,  the 
rows  should  not  be  wider  than  36  in.  and  the  plants  in  the  row  not  over  12  in.  apart. 

An  unfavorable  season  and  the  appearance  of  rust  interfered  with  the  results  of  a 
fertilizer  test  made  for  the  purpose  of  determining  the  best  proj^ortion  of  nitrogen  in 
a  mixture  containing  available  phosphoric  acid  and  potash  in  the  constant  propor- 
tion (if  4  : 1.  As  the  nitrogen  was  diminished  in  the  applications  the  phosphoric  acid 
and  jxitash  were  increased  to  the  extent  of  making  the  money  value  of  the  applica- 
tion uniform  in  all  cases.  The  general  application  of  nitrogen  was  given  in  the  form 
of  cotton-seed  meal,  but  in  each  case  15.6  lbs.  of  nitrate  of  soda  were  applied  when 
the  seed  was  jilanted.  The  experiment  was  made  in  duplicate.  Where  cowpea  vines 
had  been  turned  under  ])efore  planting  to  cotton  the  crop  practically  escaped  injury 
from  rust.  In  a  general  way,  the  results  of  one  experiment  indicated  that  the  yield 
increased  quite  regularly  as  the  supply  of  nitrogen  was  diminished.  In  the  duplicate 
test  lack  of  moisture  interfered  with  the  results. 

In  the  second  fertilizer  experiment  potash  in  the  form  of  muriate  was  successively 
diminished  and  the  quantity  of  acid  phosphate  and  cotton-seed  meal  correspondingly 
increased  so  that  in  all  cases  the  cost  of  the  fertilizer  amounted  to  $4.17  per  acre.  In 
this  tost  the  fertilizers  were  practically  witliout  effect. 

The  weather  conditions  during  the  growing  season  for  a  series  of  years  are  tabu- 
lated. Fertilizer  formulas  for  various  crops  on  different  kinds  of  soils  are  given  in 
an  ajipendix. 

Cotton  culture,  J.  8.  Newman  [Sontli  <_'(irn/in<i  Sfn.  Jlnl.  7o,  jip.  l->,fifjx.  ->). — Popu- 
lar directions  are  given  for  the  culture  of  cotton  in  South  Carolina. 

Peas  and  the  pea  -weevil,  C.  A.  Zavitz  and  W.  LocnnEAD  {Ontario  Agr.  Col.  and 
E.ipt.  Farm  Bui.  126,  pp.  32,  figs.  9). — This  bulletin  contains  a  summarized  account 
of  the  cultural  work  with  peas  at  the  Ontario  Agricultural  College,  together  with  the 
results  of  experiments  in  the  control  of  the  pea  weevil.  The  pea  weevil  is  described 
in  detail  and  a  map  given  showing  the  pre.sent  distribution  of  this  insect  in  Canada. 
More  than  100  varieties  of  peas  have  been  grown  in  the  experimental  grounds  at  the 
college  during  the  past  14  years.  A  table  is  given  showing  the  character  of  the  vines 
as  regards  growth  and  susceptibility  to  weevils,  yield,  etc.,  of  26  leading  varieties  for 
a  period  of  7  years. 

Some  varieties  of  peas,  like  New  Canadian  Beauty,  are  double  in  size  those  of  other 
varieties  like  Common  Golden  Vine,  and  her  ce  in  seeding  it  has  been  found  neces- 
sary to  vary  the  amount  sown  from  2  to  3^  bu.  per  acre.  The  time  of  maturity  has 
varied  for  26  varieties  from  94  to  101  days  and  the  extremes  in  length  of  vines  from 
19  to  52  in.  The  yields  per  acre  have  varied  from  23  to  38  bu.  The  average  weight 
])er  bushel  has  been  59.4  lbs.  for  whole  peas.  Weevilled  peas  varied  in  weight  from 
38  to  52  lbs.,  and  usually  the  smaller  the  peas  the  greater  amount  of  injury  done  by 
weevils.  The  Ijest  yielding  varieties  for  the  whole  province,  averaging  upward  of 
25  l)n.  per  acre,  are  the  Egyptian  INIummy,  Chancellor,  Prussian  Blue,  and  Striped 
Wi.st'onsin  Blue.  Other  varieties  averaging  between  24  and  25  bu.  per  acre  are  Early 
Britain,  Canadian  Beauty,  and  Canada  Cluster.  The  reports  of  experimenters  show 
that  with  but  few  exceptions  there  are  no  pea  weevils  north  and  east  of  a  line  drawn 
from  Brockville  to  Midland. 

Experiments  for  a  numljer  of  years  in  selecting  large  and  small  seed  of  the  same 
variety  resulted  in  an  average  yield  of  30.3  bu.  of  grain  and  IJ  tons  of  straw  per  acre 
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for  large  seed  as  against  23.9  bu.  of  grain  and  1.1  tons  of  straw  per  acre  for  small  seed. 
Using  the  split  pea  seed  as  it  came  from  the  thrasher  in  comparison  with  whole 
seed,  the  average  yields  were  10  bu.  of  grain  for  the  former  and  30.7  bu.  for  the  lat- 
ter. Only  al)out  30  per  cent  of  weevilly  peas  were  found  to  germinate.  In  seed- 
ing peas  at  different  dates  between  April  IS  and  May  23,  the  average  yield  for  the 
former  date  was  21  bu.  per  acre  and  for  the  latter  9  bu.  per  acre.  There  has  been  an 
average  increased  yield  in  30  experiments  of  1.3  bu.  per  acre  from  seeding  peas  in 
drills  rather  than  broadcasting. 

Peas  were  grown  in  combination  with  a  number  of  different  crops  for  both  forage 
and  grain.  The  average  results  of  6  years'  experiments  with  11  different  mixtures 
indicated  peas  and  oats  in  the  proportion  of  2  bu.  of  oats  to  1  bu.  of  peas  as  the  best 
mixture.  The  best  results  as  to  fodder  were  obtained  when  the  Siberian  oats  and 
Prussian  Blue  peas  constituted  the  mixture.  In  cooperative  experiments  with  farm- 
ers throughout  Ontario  for  a  period  of  5  years,  a  mixture  of  tares  and  oats  has 
exceeded  in  yield  a  mixture  of  peas  and  oats  by  about  600  lbs.  of  green  fodder  per 
acre,  and  it  is  therefore  recommended  that  in  those  portions  of  the  province  where 
the  pea  weevil  is  troublesome  spring  tares  be  used  instead  of  peas  to  mix  with  oats. 
"Where  peas  and  oats  are  grown  together  for  green  fodder  in  weevil-infested  districts 
it  is  recommended  that  the  crop  be  cut  when  the  peas  have  reached  the  blossoming 
stage.  As  regards  the  yield  of  grain  of  several  different  mixtures,  the  best  results 
were  obtained  from  a  mixture  of  oats  antl  barley.  Peas  have  been  seeded  with  oats 
as  a  pasture  crop  for  cattle,  but  without  very  satisfactory  results,  the  oats  being  eaten 
much  more  readily  than  the  peas.  The  mixture,  however,  is  believed  to  be  very 
suital)le  for  either  sheep  or  swine.  The  value  of  peas  as  a  green  manure  for  wheat  is 
shown  in  the  average  results  ol)tained  during  the  period  of  4  years  in  whiirh  wheat 
grown  after  peas  averaged  36.1  bu.  per  acre,  after  rape  30.4  bu.  per  acre,  and  after 
buckwheat  29.6  bu.  per  acre. 

Grass  peas  have  proved  perfectly  resistant  to  the  weevil  in  Ontario  and  have 
yielded  at  the  rate  of  about  25.7  bu.  of  grain  and  2.2  tons  of  straw  per  acre.  One 
year  the  yield  was  slightly  over  43  bu.  per  acre.  From  the  average  results  of 
27  cooperative  experiments  conducted  throughout  Ontario  in  1901,  the  Grass  pea 
yielded  about  |  bu.  per  acre  less  than  the  Early  Britain  variety  and  A  bu.  more  than 
White  Wonder  variety.  The  yield  of  forage  has  been  about  the  same  as  that 
obtained  from  common  tares.  The  Egyptian  or  chick-jiea  ( Cicer  ariefimrm)  has  been 
grown  at  the  station,  yielding  at  the  rate  of  about  35.6  bu.  of  grain  and  1  ton  of  straw 
per  acre.     This  grain  is  slow  in  reaching  maturity  and  the  straw  is  of  poor  quality. 

Directions  are  given  for  destroying  the  pea  weevil  by  the  use  of  carbon  bisulphid, 
and  it  is  recommended  that  the  growing  of  both  field  and  garden  peas  be  discon- 
tinued for  at  least  2  years  in  those  districts  where  the  weevil  is  now  abundant,  and 
that  such  crops  as  Early  Yellow  soy  beans.  Grass  peas,  emmer,  mixed  grains,  etc., 
be  substituted. 

Experiments  with  oats,  Aberdeen,  1901-2,  J.  Wilson  and  W.  M.  Findlay 
{Tnois.  Jlif/h/iOKl  (Old  Agr.  .%r.  Srothw>I,  5.  .sr/-.,  15  {190S),pp.  1S3-196,  fi(js.  9). 

Sisal,  the  Yucatan  fiber,  E.  H.  Thompson  {Amer.  Inrentor,  10  {190S),  No.  13,  pp. 
239-J41,  figs.  13). — An  account  of  the  culture  and  the  manufacture  of  fiber  from  sisal. 

Sugar-beet  investigations  in  Illinois,  C  G.  Hopkins  and  L.  H.  Smith  {llUnois 
Sta.  Circ.  62,  pp.  6). — This  is  a  brief  report  of  progress  on  cooperative  experiments 
with  farmers  throughout  the  State  and  on  investigations  at  the  station. 

Macaroni  wheat  in  South  Dakota,  E.  C.  Chilcott  {South  Dakota  Sia.  Bid.  77, 
pp.  o-JS,  pi.  l,Jigs.  2). — In  addition  to  reporting  experimental  results  this  bulletin 
describes  macaroni  wheat  and  discusses  its  adaptability  to  South  Dakota  and  its 
present  and  prospective  market. 

A  list  of  farmers  who  entered  into  a  cooperative  culture  and  variety  test  with 
macaroni  wheat  is  given,  together  with  extracts  from  reports  on  the  results  obtained 
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by  tlie  different  parties.  At  the  station  in  1901,  12  varieties  of  macaroni  wheat 
yielded  on  an  average  at  the  rate  of  21  bn.  26  lbs.  per  acre  as  compared  with  10  bu. 
33  lbs.  for  9  varieties  of  bread  wheats.  In  1902  the  resnlts  in  yield  were  also  largely 
in  favor  of  the  macaroni  wheats,  but  the  conditions  this  season  did  not  warrant  defi- 
nite conclusions;  the  bread  wheats  being  later  than  macaroni  wheats  were  more  sub- 
ject to  rust  attacks.  In  several  cases  the  same  variety  of  macaroni  wheat  gave  widely 
different  results  on  different  plats. 

The  general  conclusions  drawn  from  the  results  are  that  mai-uoni  wiieats  are 
adapted  to  South  Dakota,  produce  greater  yields  than  Blue;  Stem  and  l^'ife  wheats, 
and  are  more  drought  resistant  than  bread  wheats.  The  folic iwing  vai-ieties  have 
given  good  results:  Pellis.sier,  Berdiansk,  Kubanka,  Arnautka,  (iharnovka,  Yellow 
Gharnovka,  Taganrog,  Argentine,  Medeah,  Velvet  Don,  and  Blai-k  Don. 

"Wheat  and  milling,  A.  Girard  and  L.  Lindet  [Le  fromenl  ct  sa  nunilnrc.  Paris: 
(Uiut]ucr-VUl(tr>t,  1! )(>.],  j:)p.  VII -{- 35,5,  ph.  G,  figs.  83,  chjms.  3). — A  comprehensive 
work  treating  of  the  composition,  storage,  and  milling  of  wheat,  as  well  as  the  nutri- 
tive value  of  wheat  and  its  milling  products  and  related  toi^ics. 
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A  selected  list  of  vegetables  for  the  garden,  F.  W.  Rane  {New  Ilampshrre  Sta. 
Bui.  99,  pp.  25~43,  figs.  18). — As  a  result  of  experimentation  the  author  has  compiled 
a  list  of  vegetables  for  culture  in  New  Hampshire.     This  list  is  as  follows: 

Green-Pod  Bush  Beans. — Giant  Stringless  Green-Pod  Valentine,  Stringless  Green- 
Pod,  Early  Six  Weeks,  Dwarf  Horticultural.  Bush  Wax  Beans. — Wardwell  Kidney 
Wax,  Currie  Rust-Proof  Wax,  Market  Wax.  Lima  Beans.  Bush  Lima  Beans. 
Beets. — Eclipse,  Crosby  Egyptian,  Arlington  Favorite.  CaUxtge. — Early  Spring, 
Winningstadt,  Early  Summer,  Succession,  Lupton.  Carrots. — Dan  vers  Half-Long, 
Chantenay.  Cauliflower. — Snowball,  Erfurt.  Celenj. — Golden  Self-Blanching,  Boston 
INIarket,  Pascal.  Sweet  Corn. — Early  Cory,  Crosby  Early,  Potter  Excelsior  or  Squan- 
tum.  Cucumbers.- — White  Spine.  Eggplant. — New  York  Improved  I^argc  Purjile. 
Lettuce. — Big  Boston,  New  York  or  Wonderful,  Grand  Rapids,  Crumj^led  Leaf. 
Muskmelon. — Emerald  Gem,  Rockyford  or  Netted  Gem,  Montreal,  Long  Yellow. 
]Vater7nel.07i. — Cole  Early,  Boss,  Black-Eyed  Susan.  Onion. — Yellow  Danvers. 
Parsnip. — Hollow  Crown.  Early  Peas. — Gradus  or  Prosperity,  Claudit,  Nott  Excel- 
sior. Late  Peas. — Telephone,  Stratagem.  Peppers. — Sweet  Mountain,  Large  Bell  or 
Bull  Nose,  Improved  Thick  Long  Red.  Potatoes. — Early  Rose,  Delaware,  Green 
Mountain,  Washington.  Pumpkin. — Small  Sugar,  Golden  Oblong,  liadish. — Early 
Scarlet  Globe,  French  Breakfast,  Wood  Early  Frame.  S(putsh. — Early  Prolific  Mar- 
row, Essex  Hybrid,  Warren,  Hubbard.  Tomatoes. — Earliana,  Dwarf  Champion, 
Stone,  Beauty.  Turnip. — Early  Milan,  Early  Snowball,  White  Egg,  Red  Top  Globe. 
Swedes  or  Luta-Baga. — American  Purple  Tojt  Ruta-Baga. 

Cultivation  of  vegetables,  and  notes  on  varieties,  G.  Coote  {Oregon  Sta.  Bui. 
74,  pp.  £0). — Popular  directions  are  given  for  the  culture  of  onions,  peas,  string 
beans,  Lima  beans,  horse  or  broad  beans,  vegetable  marrows,  caulifiower,  and  broc- 
coli. Notes  on  the  behavior  of  varieties  of  these  vegetables  when  grown  at  the 
station  are  included.  Lima-bean  seed  grown  at  the  station  gave  stronger  and  more 
productive  plants  than  seed  of  the  same  variety  obtained  from  an  Eastern  seed  firm. 

Report  of  the  horticultural  division,  W.  F.  Massey  {North  Carolina  Sta.  Rpt. 
1902,  pp.  18-28). — This  is  a  brief  review  of  experiments  with  grapes,  tomatoes,  let- 
tuce, roses,  potatoes,  sweet  corn,  bulbs,  and  cantaloupes. 

Cucumbers  under  glass,  G.  E.  Stone  {Massachusetts  Sta.  Bui.  87,  pp.  3-29,  42,  43, 
figs.  9). — A  discussion  of  the  l)otany  of  the  cucumber  seed,  types  of  cucund)er  houses 
with  estimates  as  to  their  relative  economy,  importance  of  light  in  cucumber  culture, 
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and  the  details  of  forcing,  including  varieties,  temperature,  watering,  transplanting, 
pruning,  pollination  of  flowers,  etc.  Relative  to  houses  the  author  says:  "The 
cheapest  and  most  economical  house  to  build  and  operate  in  the  production  of 
cucumbers  is  an  even  or  two-thirds  span  house  of  large  dimensions,  such  as  is  most 
frequently  used  by  lettuce  growers.  The  construction,  heating,  and  management  of 
a  large  house  are  proportionally  cheaper  than  of  a  small  house." 

The  variety  of  cucuuiber  chiefly  grown  is  the  AVhite  Spiue  or  some  similar  sort, 
though  in  many  instances  a  cross  between  White  Spine  and  the  luiglish  forcing 
variety  Telegraph  is  used.  CJiant  Pera  sometimes  crossed  with  White  Spine  does 
not  produce  a  desirable  hybrid.  A  night  temperature  of  65°  and  a  day  temperature 
of  85°  F.  is  considered  the  most  desirable,  and  a  higher  temperature  in  sunshiny 
weather.  Transplanted  jilants  have  not  been  found  to  grow  faster  or  make  better 
plants  than  jjlants  grown  directly  in  the  seed  bed.  The  results  secured  in  experi- 
menting-on  the  effects  of  various  amounts  of  light  show  a  difference  of  10  to  80  per 
cent  in  the  maturity  of  cucumber  plants  caused  ])y  exposure  to  single,  double,  and 
triple  layers  of  glass.  These  experiments  and  others  in  which  the  activity  of  starch 
development  in  the  leaves  of  the  jilants  on  sunny  days  was  observed,  using  flrst  and 
second  quality  glass,  clean  and  unclean  glass,  etc.,  brought  out  clearly  the  much 
greater  carbon  dioxid  assimilation  of  the  plants  with  every  increase  in  the  amount 
of  light.  Shadows  caused  by  heavy  frames  or  adjacent  buildings  retarded  assimila- 
tion and  gave  rise  to  immature  plants.  With  plants  in  the  greenhouse  24  to  30  in. 
apart  the  author  believes  the  1-shoot  system  of  training  preferable  to  training  2 
shoots. 

In  pruning  experiments  with  White  Spine,  in  which  a  single  leader  and  several 
laterals  were  allowed  to  grow  without  pruning,  "the  average  yieltl  of  fruit  on  the 
main  shoot  was  18  per  cent  higher  than  upon  the  laterals.  The  lowest  laterals,  or 
those  nearest  the  base  of  the  plant,  came  next  in  the  i>roduction  of  fruit,  and  the 
others  or  higher  laterals  followed  in  uniform  succession  in  fruit  production.  The 
fruit  matured  earlier  upon  the  main  shoot  than  upon  the  laterals,  the  lowest  laterals 
more  nearly  approaching  the  main  shoot  in  this  respect,  and  the  other  laterals  fol- 
lowing in  uniform  succession.  The  main  shoot  showed  a  gain  of  36  per  cent  in  the 
length  of  time  re(iuired  to  mature  its  fruit  over  the  first  lateral.  Of  the  fruit  formed 
on  the  laterals,  61  per  cent  occurred  in  first  axils.  The  number  of  internodes 
between  the  successive  formation  of  fruit  on  the  plant  was  in  the  largest  numlier  of 
cases  seven." 

Considerable  other  data  along  this  same  line  are  given  with  4  varieties  in  wliich 
the  plants  were  allowed  to  develop  a  single  leader  and  as  many  laterals  as  appeared, 
the  laterals  being  pruned  at  the  second  leaf,  or  in  case  fruit  did  not  set  in  the  first 
axil  of  the  lateral  they  were  pruned  just  beyond  the  axil  where  it  did  set.  In  the 
latter  experiments  93  per  cent  more  pistillate  fiowers  were  found  on  the  laterals  than 
on  the  leader. 

"Cutting  the  leader  of  the  main  shoot  or  j)runing  the  laterals  caused  an  increase 
in  the  number  of  laterals.  Where  laterals  are  not  cut,  they  are  not  formed  as  a  rule 
in  the  axil  of  every  leaf.  Pruning  causes  a  larger  amount  of  fruit  to  set  in  the  first 
axils  of  the  laterals,  as  it  was  found  that  in  the  experiment  where  pruning  was 
practiced  91  per  cent  of  the  axils  produced  fruit,  against  55  per  cent  where  no  prun- 
ing took  place.  In  some  instances  where  the  leader  was  nipped  on  unpruned  plants, 
this  resulted  in  causing  a  slight  increase  in  the  amount  of  fruit  in  the  first  axil  of  the 
laterals.  In  conclusion  it  may  be  stated  that  from  our  experience  the  advantages  of 
pruning  seem  to  be  an  increase  in  the  yield  of  fruit,  and  a  concentration  of  fruit  on 
the  plant." 

Notes  are  given  on  the  lack  of  color  in  cucumbers,  productiveness,  and  the  vitality 
of  cucumber  seeds. 

The  origin  of  various  varieties  of  American  muskmelons,  F.  W.  Rank  {New 
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Hampshire  Sin.  Bui.  96,  pp.  135-133). — The  author  has  made  a  study  of  the  origin 
and  history  of  all  of  the  well-known  varieties  of  American  muskmelons.  A  table 
showing  the  origin,  introducer,  and  year  of  introduction  of  54  varieties  is  given  in 
the  bulletin,  together  with  a  number  of  letters  from  various  seed  firms  giving  data 
and  notes  along  the  same  lines.  It  was  believed  when  the  experiment  was  under- 
taken that  a  large  number  of  American  muskmelons  would  be  found  to  be  of  definite 
origin.  This  ])elief  was  not  substantiated.  Very  few  varieties  of  known  parentage 
were  found.  For  the  most  part  tlic  varieties  are  chance  seedlings  or  strains  of  well- 
known  kinds. 

From  the  notes  obtained  from  seed  firms  it  appears  that  the  ( rreen-fleshed  Osage 
muskmelon  came  from  a  variety  called  Grand  View,  which  in  turn  was  an  impure 
strain  of  Emerald  Gem.  Long  Island  Beauty  is  a  variety  of  the  Hackensack  type 
originated  on  Long  Island.  Miller  Cream  was  originated  by  John  D.  Miller,  of 
Elmira,  N.  Y.,  in  1878,  and  is  believed  to  have  been  a  cross  between  Sill  Hybrid  and 
Cassava.  Osage  is  believed  to  be  an  improved  selection  from  Miller  Cream.  Osage 
Gem  was  a  cross  between  Osage  and  Netted  Gem.  Paul  Rose  is  a  selected  form  of 
Osage.  The  winter  muskmelons  Eden,  Khiva,  and  N.  E.  Hansen  have  been  brought 
to  prominence  chiefly  through  the  influence  of  J.  F.  Brown,  of  Utah.  Ideal  was 
originated  l)y  I'rofessor  Trice  of  tlie  Texas  Agricultural  College  and  Station. 

Onion  gro'wing'  in  the  Cache  la  Poudre  Valley,  W.  Paddock  {Colorado  Sta. 
Bui.  81,  pp.  10,  figs.  3). — A  popular  discussion  of  the  onion-growing  industry  in  the 
Cache  la  Poudre  Valley,  dealing  with  soils,  preparation  of  land,  fertilizing,  seeding, 
cultivation,  irrigation,  harvesting,  markets,  varieties,  etc.  Yellow  Globe  Danvers  is 
practically  the  only  variety  grown.  Sowing  the  seed  in  the  seed  bed  and  transplant- 
ing to  the  open  field  has  not  been  found  profitable  in  that  section.  The  cost  of  grow- 
ing the  crop  is  estimated  to  be  from  $50  to  $90  per  acre,  averaging  probably  about  $60 
per  acre.     The  prices  received  vary  from  65  to  75  cts.  per  100  lbs.  in  the  fall. 

The  tomato  industry  of  the  Arkansas  Valley,  H.  H.  Griffin  {Colorado  Sta. 
Bid.  7S,pp.  ;?0). — This  bulletin  records  the  results  of  3  years'  experiments  and  obser- 
vations with  tomatoes  in  the  Arkansas  Valley,  and  gives  suggestions  on  the  culture 
of  tomatoes,  including  irrigation,  the  control  of  pests,  diseases,  etc.  At  present  5 
canning  factories  are  located  in  the  valley.  These  are  not  always  fully  supplied  with 
tomatoes.  Factors  tending  to  lower  yields  in  the  valley  are  strong  winds,  aridity, 
dashing  rains,  and  too  late  planting  or  planting  on  impoverished  soil.  As  the  result 
of  experiments  in  1900  it  wasdecide<l  that  pruning  the  plants  in  field  culture  was  not 
advisable.  Plants  started  in  the  hotbed  and  transplanted  to  the  field  produced  fruit 
earlier  and  gave  a  greater  total  yield  than  plants  grown  from  seed  sown  in  the  field. 
The  variety  Perfection  ripened  fruit  about  3  weeks  earlier  than  Stone,  and  yielded 
lieavicr.  Hail  interfered  with  the  station  experiments  of  1901.  Observations  in  the 
neighborhood  that  year  showed  that  the  heaviest  yields  were  obtained  from  plants 
set  early  in  May  rather  than  later.  On  one  farm  the  crop  on  land  manured  with  9 
loads  of  sheep  manure  per  acre  ripened  fruit  about  3  weeks  earlier  than  where  no 
manure  was  used.  Strong,  stocky  plants  grown  at  the  station  produced  larger  and 
earlier  crops  than  plants  that  had  not  been  transplanted  before  setting  in  the  field, 
or  plants  grown  from  seed  sown  in  the  field.  The  author  found  that  it  required 
about  40  to  45  days  after  setting  for  the  fruit  to  ripen. 

The  best  results  in  tomato  growing  were  found  on  virgin  sandy  soils.  IMuch  adobe 
is  not  desirable.  Transplanting  tomato  plants  is  of  no  advantage  unless  done  early 
enough  to  permit  of  an  increase  of  the  root  system.  A  good  stocky  plant  should  be 
6  to  8  in.  high  and  about  as  thick  as  a  lead  pencil  when  set  in  the  field.  On  well  fer- 
tilized land  plants  should  be  set  4  ft.  apart  each  way.  In  irrigation  the  greatest 
quantity  of  water  should  be  applied  when  the  fruit  is  growing.  Too  much  water 
early  in  the  growth  of  the  crop  produces  a  tender  growth  of  yellowish  color.  Irriga- 
tion late  in  the  season  after  the  nights  have  become  cold  may  retard  rii^ening. 
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In  a  test  of  17  varietiea  of  tomatoes  Beauty  was  the  most  satisfactory  for  canning' 
purposes.  It  is  an  early  variet)',  of  good  appearance  and  quality,  and  one  of  tlie  most 
productive  varieties  grown.  It  also  stands  shipping  well.  Acme  is  a  somewhat 
earlier  variety  and  may  be  prefei'red  for  early  shipment.  Fordhook  First  is  also 
considered  a  good  early  variety. 

Fertilizers  for  market-g'arden  crops,  B.  Dyer  {Jour.  Bd,  Agr.  [London],  9 
{190S),  No.  4,  1>P-  461-4S1). — This  work  has  been  noted  from  another  source 
(PI  S.  R.,  11,  p.  961). 

Experiments  in  orchard  culture,  R.  A.  Emerson  {Nebrnshi  Sta.  Bui.  79,  ]>p. 
33,  figs.  12). — This  bulletin  reports  the  results  of  (1)  tests  of  various  methods  of 
orchard  culture  to  determine  the  effects  of  each  method  on  soil  moisture  and  the 
growth  of  young  orchard  trees,  (2)  tests  of  cover  crops  to  determine  their  effects  on 
fall  developnient  and  winter  injury  of  young  peach  trees,  and  (3)  tests  of  soil  covers 
and  of  various  amounts  of  soil  moisture  on  the  root  killing  of  apple  and  cherry 
stocks. 

In  the  first  instance  a  young  orchard  set  in  the  spring  of  1901  was  diviiled  into  8 
plats,  each  plat  containing  30  apple,  12  cherry,  10  peach,  10  pear,  and  14  plum  trees. 
One  plat  was  croj^ped  with  watermelons  and  kept  cultivated  throughout  the  season, 
another  with  pole  beans,  and  one  with  corn.  One  plat  was  given  clean  cultivation 
throughout  the  two  seasons  of  1901  and  1902.  Another  was  cropped  with  oats  both 
seasons.  Three  plats  were  given  clean  cultivation  during  the  early  part  of  both 
seasons  and  then  seeded,  one  to  millet,  one  to  oats,  and  weeds  allowed  to  grow  on 
the  third.  In  addition  to  the  above  plats,  a  ninth  smaller  plat  on  which  no  trees 
were  grown  was  seeded  to  rye  to  note  the  effect  on  soil  moisture.  During  the  season 
for  the  -1  months  from  May  to  August,  inclusive,  only  a  little  over  7  in.  of  rain  fell 
in  1901,  while  during  the  same  period  in  1902  28  in.  fell. 

In  these  ex2:)eriments  rye,  during  the  first  season,  dried  the  ground  most  of  all  the 
different  methods  of  cultivation.  This  plat  became  dry  earlier  and  remained  dry 
nearly  a  month  longer  than  any  other  plat.  Next  to  rye  the  oat  crop  dried  the 
ground  most  seriously,  though  not  to  a  much  greater  degree  than  did  corn  and  cover 
crops.  The  oat  plat  became  dry,  however,  about  2  weeks  earlier  in  the  season  and 
the  drought  lasted  much  longer  than  on  the  corn  plat.  The  soil  in  the  cover-crop 
plats  did  not  become  dry  for  a  week  or  two  after  the  corn  ground  did.  Clean  culti- 
vation dried  the  soil  the  least  of  any  of  the  different  methods  of  culture,  while  vege- 
tables dried  the  soil  but  little  more  than  clean  cultivation.  There  was  from  two  to 
tliree  times  as  much  moisture  available  to  plants  during  the  dry  season  in  the  clean 
cultivated  plat  as  in  the  oat  plat.  Both  the  oat  and  cover-crop  plats  absorbed  more 
moisture  during  heavy  rains  than  the  clean  cultivated  plat,  but  this  was  counterbal- 
anced by  the  more  rapid  loss  during  periods  of  dry  weather. 

The  effect  of  drought  on  the  young  orchard  was  especially  noticeable  on  the  oat 
jilat,  where  more  than  50  per  cent  of  the  trees  died.  On  the  other  plats  the  loss 
varied  from  2  trees  on  the  clean  cultivated  plat  to  5  where  vegetables  were  grov/n,  7 
on  the  corn  plat,  and  9  where  cover  crops  were  used,  out  of  a  total  in  each  case  of  76 
trees  set.  Tables  are  given  showing  the  average  height  and  breadth  of  the  top  and 
diameter  of  the  trunks  of  trees  on  the  different  plats. 

In  summarizing  the  results  of  these  tables  the  author  states  that  all  things  consid- 
ered— drought  killing,  height  of  tree,  breadth  of  top,  and  diameter  of  trunk — "the 
vegetable  and  clean  cult,ivation  plats  rank  first,  the  former  being  slightly  ahead  of 
the  latter.  The  next  in  rank  are  the  cover  crop  and  corn  plats,  the  former  being 
very  slightly  ahead  of  the  latter.  The  oats  plat  naturally  ranks  lowest,  much  lower 
than  the  corn  and  cover  crop  plats. ' ' 

The  serious  drying  effect  of  rye  is  noted  in  one  other  case  where  rye  was  seeded 
in  a  bearing  orchard.  During  the  summer  of  the  drought  only  a  few  trees  died,  but 
the  following  season  the  spring  was  very  dry,  and  although  abundant  rains  came  in 
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June  all  the  trees  in  this  orchard  died  of  dronglit  during  one  of  the  wettest  seasons 
on  record  in  Nebraska. 

In  the  study  of  the  effect  of  cover  crops  on  fall  development  and  winter  injury  of 
young  peach  trees,  2  orchards  of  48  trees  each  were  set,  one  orchard  on  bottom  land 
and  the  other  on  upland.  Both  orchards  were  given  clean  cultivation  up  to  about 
the  middle  of  July  each  year,  then  each  orchard  was  divided  and  one-third  seeded 
to  oats,  one-third  to  millet,  and  the  remaining  third  given  clean  cultivation  through- 
out the  fall.  In  1901  all  the  trees  on  the  upland  stopped  growth  early  in  the  fall 
and  no  great  difference  was  noticeable  in  the  maturity  of  the  wood  of  the  trees  in  the 
different  plats.  On  the  bottom  lands  the  trees  on  the  cover  crop  plats  stopped  grow- 
ing about  the  middle  of  August,  but  growth  was  continued  on  the  cultivated  plat 
until  much  later.  The  following  spring  it  was  found  that  many  of  the  trees  on  the 
bottom  lands  had  been  badly  injured,  half  the  trees  on  the  late  cultivated  plats  being 
dead  and  the  remainder  seriously  injured.  On  the  cover-crop  plats  about  half  the  trees 
were  badly  injured,  while  the  remainder  were  unhurt.  Not  a  single  tree  was  dead. 
Aliout  i  more  trees  were  injured  where  oats  were  seeded  than  where  millet  had  been" 
used.  None  of  the  trees  on  the  uplands  was  seriously  injured  by  the  winter's  cold, 
though  on  the  late  cultivated  plat  nearly  all  the  trees  showed  considerable  brown 
ciiloration  beneath  the  ))ark.  The  results  secured  in  1902  are  not  yet  complete. 
They  show,  however,  a  better  ripening  of  the  wood  on  the  cover-crop  plats  than  on 
tlie  cultivated  plats. 

In  the  third  experiment  7  boxes,  each  2  ft.  square  and  18  in.  deep, 'were  filled  with 
loam  soil  of  varied  water  conhmt.  In  each  box  25  apple  and  10  cherry  seedlings 
were  planted.  Six  of  the  boxes  were  set  outdoors  about  the  middle  of  December. 
I  lay  was  placed  between  and  around  the  boxes  and  covered  with  soil.  One  box  of 
trees  was  stored  in  a  cool,  dry  cave.  Of  those  left  outdoors  one  box  was  covered  with 
a  mulch  of  straw  4  in.  deep,  one  was  protected  with  a  covering  of  snow  about  4  in. 
deep  whenever  snow  fell,  and  the  remaining  boxes  were  left  without  any  covering, 
snow  being  swept  off  when  it  came.  The  following  February,  when  the  boxes  Avere 
examined,  none  of  the  cherry  roots  had  been  injured  enough  to  prevent  their  grow- 
ing, and  there  was  practically  no  difference  in  the  degree  of  injury  in  the  different 
Ijoxes.  The  apple  roots,  however,  were  considerably  injured,  the  greatest  injury 
occurring  in  the  drier  soils. 

Out  of  25  apple  trees  set  in  the  unprotected  box  containing  10.4  per  cent  of  moisture, 
20  trees  were  dead  and  5  injured.  In  the  unprotected  box  containing  15.2  per  cent 
of  moisture,  19  trees  were  dead  and  6  injured.  In  the  box  with  a  moisture  content 
of  19.8  per  cent,  3  were  dead,  10  injured,  and  12  uninjured.  In  an  un])rotected  box 
containing  25.6  per  cent  of  soil  moisture,  8  trees  were  dead,  4  injure<l,  and  18  unin- 
jured. The  box  covered  with  the  straw  mulch  contained  16  per  cent  of  soil  moisture, 
and  none  of  the  trees  were  dead  in  this  box  and  but  7  injured.  In  the  box  covered 
occasionally  with  snow,  and  containing  15.8  per  cent  of  moisture,  7  were  dead  and  8 
injured.  Not  a  tree  was  injured  in  the  box  stored  in  a  cool,  dry  cave,  though  it  con- 
tained but  10  per  cent  of  soil  moisture.  This  is  believed  to  show  that  the  winter 
injury  to  apple  roots  is  not  alone  due  to  dryness  of  the  soil,  but  to  cold  and  dryness 
combined.  The  mulch  was  advantageous  in  preventing  the  alternate  freezing  and 
thawing  which  took  place  in  bare  soils.  A  record  is  given  showing  the  depth  of 
frost  in  bare  ground  and  ground  covered  with  a  millet  cover  crop. 

In  conclusion,  the  author  states  that  a  cover  crop  is  one  of  the  best  means  for  pro- 
tecting the  roots  of  trees  from  winter  injury.  Likewise  any  method  of  culture  that 
leaves  the  ground  moist  in  fall  has  an  advantage  over  methods  that  leave  the  ground 
dry.  In  the  station  experiments  the  soil  under  cover  crops  that  have  been  killed  by 
early  frosts  has  been  as  moist  on  the  approach  of  winter  as  soils  given  clean  cultiva- 
tion throughout  the  fall.  For  the  young  orchard,  thorough  cultivation  in  early  sum- 
mer, followed  by  a  cover  crop  in  the  fall,  is  advocated. 
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"Good  cultivation  iu  early  summer  can  often  be  given  y(jung  trees  by  growing 
some  cultivated  crop  in  the  orchard.  Tender  crops  are  best,  since  they  can  not  be 
sown  so  early  as  to  dry  the  ground  seriously  in  spring,  and  are  killed  by  fall  frosts, 
thus  preventing  very  late  drying.  Cropping  with  corn,  for  instance,  insures  fairlj' 
thorough  early  cultivation,  and  corn  is  a  fair  substitute  for  a  cover  crop  in  fall  and 
winter." 

A  study  of  North.western  apples,  N.  E.  Hansen  {Soutli.  Dalola  Ski.  Bui.  76, 
pp.  143,  Jig.f.  84). — This  bulletin  discusses  methods  of  propagating  apples  and  of  origi- 
nating new  varieties,  best  varieties  of  orchard  and  small  fruits  for  planting  in  the 
Northwest,  and  the  terms  used  in  describing  apjjles;  and  gives  descriptions  of  more 
than  oOO  varieties  of  apples,  including  notes  on  their  origin.  A  key  or  system  of 
classification  is  proposed  by  means  of  which  the  names  of  unknown  varieties  of 
apples  may  l)e  <leteniiined.  The  necessity  of  very  hardy  varieties  of  ajtples  for  the 
Northwest  is  discussed  in  some  detail  by  the  author,  and  the  standing  offer  of  the 
Minnesota  State  Horticultural  Society  of  $1,000  to  the  originator  of  a  variety  of  apple 
that  shall  be  as  hardy  as  the  Duchess,  equal  in  quality,  size,  and  appearance  to 
Wealthy,  and  possess  the  keeping  quality  of  Malinda,  is  noted.  As  a  stock  for  apples 
the  station  has  found  the  Siberian  crab  (P?/rH.s  haccuta)  perfectly  hardy.  The  Rus- 
sian Apple  Nomenclature  Commission,  appointed  in  1898  by  interested  societies  in 
Minnesota,  Iowa,  Wisconsin,  and  South  Dakota,  of  which  the  author  was  secretary, 
defined  and  described  14  groups  of  apples,  strongly  favoring  Duchess,  Hibernal,  Char- 
lamoff,  Anisim,  Yellow  Sweet,  Repka  INIalenka,  Longfield,  Cross,  and  Christmas  as 
the  best  for  the  average  planter.  Since  then  a  number  of  seedlings  have  arisen  in 
the  different  States,  but  it  will  require  a  "test"  winter  such  as  that  of  1884-85  before 
their  hardiness  can  be  fully  determined. 

In  growing  apples  from  seed  the  author  has  found  that  seeds  obtained  from  cider 
mills  should  be  separated  from  the  pomace  before  planting,  since  the  fermenting 
pomace  contains  an  acid  injurious  to  their  germination.  Clean  seed  washed  from 
the  pomace  within  24  hours  after  pressing  should  ])e  spread-  out  to  dry  for  a  day  or 
two,  then  mixed  with  moistened  sand  and  buried  in  small  boxes  Avith  holes  in  the 
bottom  for  drainage  in  well-drained  spots  in  the  garden  over  winter.  The  author 
has  been  most  successful  at  the  station  in  i>lanting  the  seeds  in  beds  4  feet  wide  sur- 
rounded bj'  ])oards  a  foot  high  and  given  half  shade  by  means  of  a  lath  screen  as  soon 
as  the  seedlings  appear  above  the  ground.  Fall  planting  I  in.  deep  in  rows  10 
in.  apart  and  heavily  mulching  over  winter  with  coarse  rotten  manure  is  preferred. 
In  discussing  the  reproduction  of  varieties  the  author  quotes  G.  P.  Peffer,  originator 
of  the  Pewaukee,  Peffer,  and  other  varieties  of  apples,  as  holding  that  any  apple  will 
reproduce  itself  from  seed  if  inbred  by  covering  the  l)lossoms  to  prevent  access  of 
pollen  from  otlier  varieties. 

South  Dakota  is  divided  by  the  author  into  12  districts,  and  varieties  of  apples, 
plums,  cherries,  native  fruits,  raspberries,  blackberries,  currants,  gooseberries,  straw- 
berries, and  grapes  are  recnnunended  for  each  section. 

Propagation  of  plums,  third  report,  F.  A.  Waugh  (  Vermont  Sta.  Rpt.  J903,  pp. 
249-260,  figs.  5). — The  work  here  reported  is  in  continuation  of  that  of  the  two  preced- 
ing years  (E.  S.  R.,  14,  p.  43).  The  nursery  work  in  1900  consisted  in  propagating  5 
different  varieties  of  plums,  each  representative  of  a  class,  on  5  different  stocks. 
The  varieties  used  were  Stoddard,  Bavay,  Chabot,  Milton,  and  Newman,  and 
the  stocks  Americana,  Miner,  Marianna,  Peach,  and  Sand  Cherry.  Each  variety  was 
grafted  on  each  stock,  thus  making  25  different  lots.  There  were  60  grafts  made  in 
each  lot.  One-half  of  the  grafts  in  each  lot  were  planted  in  Vermont  and  the  other 
half  in  Maryland.  The  grafts  at  the  Vermont  Station  practically  failed.  This  result 
taken  in  connection  with  other  work  indicates  that  nursery  stock  can  not  be  profitably 
produced  in  Vermont.  All  the  grafts  produced  a  satisfactory  growth  in  IMaryland 
except  Bavay,  which  was  Avholly  unsatisfactory.     Data  on  the  growth  of  the  tops  and 
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roots  of  the  other  varieties  are  recorded  in  detail.  In  general,  trees  on  Miner  roots 
were  poor,  while  those  on  Peach  and  Sand  Cherry  were  especially  good.  Milton 
anil  Newman  showed  the  largest  number  of  live  trees  on  the  different  stocks  and 
Chabot  the  least.  The  striking  feature  of  the  experiment  was  the  excellent  results 
obtained  on  Sand  Cherry  stock  {Prnnus  jmmlld  bessei/i). 

The  root  systems  of  the  different  stocks  are  illustrated  and  described,  and  the 
orchard  characters  of  the  trees  noted.  In  the  author's  opinion  too  much  stress  has 
usually  been  laid  on  the  value  of  fil)r()us  roots  in  transplanting  trees.  Freshness  and 
vigor  should  constitute  tlie  chief  desiderata  in  the  roots  of  the  nursery  tree.  The 
root  system  of  trees  on  Americana  stocks  was  rather  small,  but  vigorous  and  iiardy, 
and  the  union  with  most  plums,  especially  Americana  varieties,  was  excellent.  The 
root  system  of  trees  on  INIiner  stocks  was  weak  in  every  respect.  There  were  no  tap 
or  fibrous  roots,  and  the  lateral  branches  were  scattering  and  irregular.  The  best 
root  system  on  the  whole  was  found  on  Marianna  stocks,Ji;Mle  the  union  of  this 
stock  with  most  varieties  was  excellent.  Fairly  good  rooi  systems  were  produced 
on  Peach  stocks,  but  the  union  was  generally  poor.  The  Sand  Cherry  stocks,  while 
use<l  at  the  station  for  only  a  year,  have  given  remarkably  fine  root  systems.  j 

A  summary  is  given  of  the  experiments  made  during  the  past  3  years  with  differ- 
ent stocks  and  varieties,  from  which  it  appears  that  Chabot  makes  a  comparatively 
slow  growth  and  nearly  always  gives  a  lower  percentage  of  trees  than  any  other 
variety.  Americana  roots  make  good  unions  and  give  comparatively  stout,  stocky 
trees  which,  however,  are  measurably  dwarfed.  Marianna  stocks  have  generally 
given  long,  tall,  sound  trees  but  a  low  percentage  of  successful  grafts,  averaging  but 
32  as  against  46  Americana  and  44  Peach.  Attention  is  called- to  the  fact,  however, 
that  these  results  are  averages  and  that  actual  quality  and  vigor  of  the  stock  often 
exert  a  greater  influence  than  its  l)otanical  name. 

A  review  of  Americana  plums,  F.  A.  Wauc;h  (  Vermont  Sta.  Rpt.  lD02,pp.2G0-365, 
ph.  4)- — Of  the  different  groups  of  American  plums,  Pnniuii  (imericami  is  considered 
1  )y  far  the  most  important.  The  various  types  of  American  plums  are  briefly  reviewed 
and  their  botanical  names  given,  with  the  principal  synonymy.  At  the  present  time 
there  are  about  200  named  varieties  of  American  plums.  Many  of  these,  however, 
are  indistinguishable  from  each  other.  Lists  are  given  containing  the  names  of 
varieties  of  (1)  proved  value,  (2)  those  of  doubtful  value  requiring  further  test,  and 
(3)  culls  or  varieties  which  should  be  discarded. 

The  Japanese  hybrid  groups  of  plums,  F.  A.  Waugh  ( Vcniiont  iSta.  Jijit.  1902, 
pp.  J<i'j-J07). — In  a  previous  rei)ort  (  K.  S.  R.,  14,  p.  44)  the  Gonzales  group  of  hybrid 
phinis  containing  Japanese  ])lood  was  classified  and  named  botanically.  In  the 
jiresent  report  hybrids  of  the  Japanese  with  the  Americana  and  Simon  j)lums  are  dis- 
cussed. Hybrids  between  the  Japanese  and  the  Americana  plums  are  classified  as 
the  Omaha  group,  using  the  variety  of  that  name  as  the  type  of  the  group.  The  group 
is  described  and  given  the  botanical  name  of  Frunus  triflora  rustiea.  Hybrids  of 
Japanese  and  Simon  plums  (P.  shnonii)  are  classified  as  the  Wickson  group  and  given 
the  new  name  of  P.  triflora  recta.  In  this  group  the  variety  Wickson  is  especially 
tyjiical  as  regards  fruit,  and  Bartlett  as  regards  tree  and  foliage. 

A  resume  of  what  I  know  about  my  specialty — plums,  J.  W.  Kerk  (Irans. 
Perimfiul<(  Ilort.  Soc,  16  {1903),  pp.  -^/-^^).— The  author  states  that  wherever  the 
peach  is  entirely  hardy  it  is  a  very  satisfactory  stock  for  plums  and  that  root  grafting 
is  incomparably  superior  to  budding  in  propagating  on  this  stock.  The  varieties 
Abundance  and  Chabot  are  considered  the  best  of  the  Japanese  or  hyl)rid  jjlums. 
Milton  and  Whitaker  are  considered  the  best  among  native  plums.  The  author 
states  that  there  is  more  profit  in  an  acre  of  Milton  plums  than  of  any  other  variety. 

Laying  down  of  peach  trees,  W.  Paddock  {Colorado  Sta.  Bui.  80,  pp.  8, 
fi.ijii.  4). — In  many  sections  of  Colorado  peaches  are  destroyed  4  years  out  of  5  by  late 
spring  frosts.     The  methods  of  laying  the  trees  down  over  winter  and  covering  as  a 
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protection  are  described.  The  practice  of  laying  down  is  begun  on  trees  the  first 
years  they  are  set  in  the  orchard.  Some  time  in  November  after  the  leaves  have 
fallen  a  circle  of  earth  about  4  ft.  in  diameter  is  removed  from  around  the  tree. 
AYater  is  then  poured  in  and  the  tree  worked  back  and  forth  until  the  roots  are 
loosened  and  the  tree  bent  to  the  ground  in  the  direction  of  least  resistance.  The 
branches  are  then  tied  together  and  the  tree  covered  with  burlap  held  in  place  with 
earth.  A  light  layer  of  earth  is  then  thrown  over  the  tree.  As  the  blossom  buds 
begin  to  open  the  following  spring  the  covering  is  loosened  to  admit  of  light  and  air. 
The  blossoms  are  exposed  to  the  sun  gradually  and  after  all  danger  from  frost  is 
considered  over  they  are  raised  to  an  upright  position  and  held  in  place  by  a  couple 
of  props.  In  placing  the  trees  in  the  upright  position  the  groiind  is  again  watered 
and  when  wet  enough  the  trees  are  raised  without  difficulty.  Old  trees  can  not  be 
very  successfully  handled  in  this  manner.  Tlie  practice  must  be  begun  with  the 
young  trees  and  continued.  It  is  stated  that  the  process  seems  to  be  in  no  way 
detrimental  to  the  health  of  the  trees  since  they  live  as  long  and  bear  as  much  fruit 
according  to  the  size  of  the  top  as  those  grown  in  peach  sections.  The  author 
believes  that  by  laying  down  the  trees  in  winter  according  to  the  plan  outlined, 
peaches  may  be  grown  in  nearly  all  parts  of  Colorado. 

A  remarkable  pineapple  [Queensland  Ac/r.  Jour.,  12  {1908),  Xo.  4,  p-  254)- — A 
curious  pineapple  having  the  characteristics  of  the  smooth-leafed  Queen  and  the 
ordinary  rough-leafed  pine  is  described.  The  fruit  is  described  as  being  full  of  seeds, 
the  juice  very  al)uiidant  but  of  poor  flavor. 

A  remarkable  mango  {Queensland  Agr.  Jour.,  12  {1903),  No.  4, p.  254, pi-  1)- — A 
mango  fruit  having  a  kind  of  horned  jirotuberance  is  descriljed.  The  fruit  is  borne 
on  a  tree  between  4  and  5  years  old  and  yields  quite  abundantly.  The  description 
is  accompanied  by  a  full-page  illustration  of  the  fruit. 

Report  of  central  station  at  Ames,  H.  C.  Price  {Trans.  Iowa  Ilort.  Soc,  37 
{1902),  pp.  219-221). — Notes  on  the  crosses  made  between  varieties  of  apples,  plums, 
and  cherries,  and  on  the  distribution  of  orchard  pollen  among  fruit  growers.  An 
experiment  in  stratifying  whole  fruits  in  sand  out  doors,  stratifying  the  core  of  the 
apple  containing  the  seed,  and  stratifying  the  seed  after  tiiey  have  l)een  removed 
from  the  apple  resulted  in  favor  of  removing  seeds  entirely  from  the  pulp  before 
stratifying. 

An  Iowa  plant  breeder;  some  of  his  creations,  II.  C.  Pkice  {Rural  New  Yorker, 
62  {1903),  No.  2776,  pp.  277-279,  figs.  3). — An  account,  with  ilhistrations  and  descrip- 
tions, is  given  of  the  varieties  of  crab  apples,  grapes,  and  dewberries  originated  by 
Newton  K.  Fluke  in  Iowa. 

The  influence  of  stock  on  scion,  Leclerc  du  Sablon  (f'ompt.  Tlcnd.  Acad.  Sci. 
Paris,  136  {1903),  No.  10,  pp.  623,  624). — A  pear  grafted  on  a  quince  ]troduces  larger 
fruit  and  yields  mf)re  abundantly  than  ^^'hen  grafted  on  pear  seedlings.  The  author 
studied  One  of  the  causes  or  this  phenomenon.  He  found  that  the  reserve  material 
accumulated  during  the  autunni  and  winter  in  the  trunk  and  limbs  was  considerably 
greater  in  the  jDear  grafted  on  the  quince  than  in  trees  grafted  on  pear  seedlings.  In 
the  spring,  therefore,  when  growth  starts,  the  trees  grafted  on  quince  are  better  able 
to  contribute  to  the  formation  of  fruit  a  large  quantity  of  food  than  trees  grafted  on 
pear  seedlings.  No  cause  could  be  assigned  as  to  why  more  starch  should  accumulate 
in  the  trees  grafted  on  quince  than  in  the  trees  grafted  on  pear  seedlings. 

Hardiness  of  some  grafted  stocks,  J.  M.  Guillon  {Rev.  Vii.,  19  {1903),  No.  4S2, 
pp.  301-305,  figs.  6). — An  account  of  the  growth  of  several  species  of  grafted  stocks 
in  shallow  and  deep  soils. 

Comparative  structure  of  calluses  in  grafted  plants,  L.  Daniel  {Rer.  Mt.,  19 
{1903),  No.  482,  pp.  324,  325). — A  microscopical  stu<ly  of  the  calluses  of  a  large  num- 
ber of  grafted  plants. 

Grafting  nutmegs  {Agr.  Neirs  [Barhados'],  1  {1902),  No.  6,  p.  S4). — Detailed 
directions  are  given  for  grafting  nutmegs. 
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The  white  blackberry  "Iceberg-"  [Sci.  Aincr.,  88  {1903),  No.  19,  p.  358,  fig.  1).— 
An  account  of  the  origination  by  Luther  Burbank  of  a  white  blackberr3%  The  fruit 
is  wiiite  and  of  good  quality,  being  as  firm  when  ripe  as  Lawton.  The  plant  is  said 
to  be  very  productive. 

Unfruitful  currants,  Ewekt  ( (Idiienfiora,  52  {1903) ,  Xo.  8,  pp.  210-:? IS,  figs.  6). — 
Tlie  author  made  an  inventigation  of  certain  varieties  of  currants  that  flowered  pro- 
fusely but  failed  to  produce  fruits.  The  flowers  were  first  examined  as  to  the  amount 
of  nectar  they  might  contain,  when  it  was  found  that  the  amount  of  dextrose  in 
flowers  of  unfruitful  sorts  was  practically  equal  to  that  in  fruitful  varieties.  The 
l)ollen  of  the  vmfruitful  sorts  was  found  to  germinate  in  a  o  per  cent  sugar  solution 
containing  I5  per  cent  of  gelatin.  The  pistils  of  a  large  number  of  varieties  were 
llien  examined  and  it  was  found  that  while  the  pistils  of  the  unfruitful  <;urrants  were 
practically  as  long  as  any  of  a  number  of  other  varieties,  tiie  width  was  very  much 
less.  Drawings  are  given  showing  the  difference  in  the  appearance  of  the  stigmas  of 
sterile  and  fruitful  currants,  and  the  opinion  is  expressed  that  the  sterility  in  the 
case  under  observation  was  largely  due  to  some  malformation  of  the  pistils. 

Grafts  in  moss,  R.  C.  de  Briailles  {Prog.  Agr.  et  Vit.  {Ed.  L'Esl),  24  {1903), 
Nos.  10,  pp.  308-310;  11,  pp.  326-3.33,  figs.  4). — An  account  of  the  handling  of  grape 
bench  grafts.  As  soon  as  the  grafts  are  made  they  are  placed  in  boxes  containing  a 
layer  of  moistened  moss  and  charcoal  mixed  in  the  proportion  of  1  of  charcoal  to  3 
(if  moss.  A  layer  of  this  mixture  about  10  cm.  deep  is  placed  in  the  bottom  of  the 
box.  The  grafts  are  then  put  m  and  surrounded  with  a  layer  of  the  mixture  about 
5  cm.  thick.  The  top  of  the  grafts  are  covered  over  with  cut  moss  and  charcoal  6  to 
8  cm.  deep.  Boxes  of  grafts  thus  prepared  w^hen  covered  are  ready  for  shipment. 
In  the  future  care  of  these  grafts  the  boxes  are  placed  in  warm  rooms  having  a  tem- 
perature of  30  to  35°.  AVithin  about  24  hours  thereafter  the  buds  begin  to  swell;  in 
4  or  5  days  they  lengthen  rapidly,  and  within  8  days  have  a  length  of  several  centi- 
meters. At  this  time  the  layer  of  moss  over  the  grafts  is  removed  completely  and 
the  condition  of  the  growing  l)uds  noted.  If  all  is  going  well  a  layer  of  recently  pre- 
l)ared  chopped  moss  and  charcoal  about  2  cm.  deep  is  replaced  over  them.  If  any 
ai)pear  to  l)e  rotting  these  are  left  exposed  for  about  24  hours  and  then  covered.  If 
transpiration  is  taking  })lace  too  rapidly  in  some  portions  of  the  box  a  thicker  layer 
of  moistened  moss  and  charcoal  is  placed  over  them.  The  plants  are  watered  by 
l>lacing  the  boxes  in  a  tank  so  that  the  water  rises  through  holes  in  the  bottom 
nearly  up  to  the  callus.  The  w^ater  should  have  the  same  temperature  as  the  room. 
No  water  is  applied  above,  since  it  is  likely  to  cause  mildew  and  rotting.  Watering 
from  below  is  practiced  about  every  8  days.  Within  15  to  20  days  the  grafts  Avill 
have  become  well  calloused  and  a  considerable  leaf  growth  have  appeared.  The 
plants  may  be  then  hardened  off  as  rapidly  as  desired  and  transplanted  to  the  field. 

Some  of  the  advantages  of  growing  grafts  in  moss  rather  than  out  of  doors  are  as 
follows:  The  work  of  grafting  is  simplified,  the  grafts  being  put  in  boxes  as  soon  as 
made  and  no  tying  required;  a  degree  of  vegetation  is  attained  in  20  days  that  in 
outdoor  practice  would  require  about  2  months;  a  more  perfect  callus  and  union  is 
obtained;  disbudding  of  the  stock  is  unnecessary. 

Grape  pollen  and  pollination,  F.  H.  Hall,  8.  A.  Beach,  and  N.  O.  Booth 
{Xeiv  York  State  Sta.  Bids.  223  and  224,  popular  ed.,  pp.  8,  ph.  ;?).— This  is  a  popular 
edition  of  these  bulletins  (E.  S.  R.,  14,  pp.  869,  870). 

The  use  of  plaster  in  viticulture:  Its  application  in  connection  with, 
manures,  L.  Gkandeau  {.Tour.  Agr.  I'rat.,  n.  ser.,  5  {1903),  No.  14,p)).  432-434). — 
Experiments  extending  over  a  number  of  years  are  reported.  These  showed  that 
applications  of  gypsum  alone  or  in  connection  with  barnyard  manure  largely 
increased  the  yield  of  grapes. 

Direct  shipments  of  grapes  from  Spain,  A.  E.  Cableton  (  U.  S.  Consular  Rpts., 
72  {1903),  No.  272,  pp.  81,  82). — Notes  on  the  shipment  of  fresh  grapes  from  Spain 
to  the  United  States  and  possibilities  of  the  further  development  of  this  trade. 
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Fertilizing-  by  means  of  leguminous  plants  applied  to  tea  culture,  A.  E. 
Kerkiioven  {Tei/.winnnia,  13  {190J),  No.  1,  pp.  l.'y-.n). — Theexperimentstirst  under- 
taken in  1899  have  not  been  definitely  completed,  but  the  author  gives  the  results 
of  work  done  up  to  Januarj',  1902.  Small  tea  plantations  were  fertilized  with  vari- 
ous commercial  fertilizers,  with  stable  manure,  and  Ijy  planting  with  a  native  legu- 
minous tree  called  ' '  dadap. ' '  The  results  so  far  obtained  indicate  that  tlie  first  effect 
of  the  planting  of  "dadap"  in  the  tea  plantations  is  injurious  because  of  the  sha<le, 
but  that  the  subsequent  influence  is  more  beneficial  than  the  heaviest  aiiplication  of 
staljle  manure.     This  is  due  to  the  nitrogen  stored  in  the  root  nodules. 

P^xperiments  were  also  made  to  learn  how  the  leguminous  shade  tree  should  be 
treated  to  minimize  the  injurious  effects  of  the  shade  and  at  the  same  time  to  retain 
the  advantages  of  the  nitrogen-gathering  properties  of  the  tree.  The  best  practice 
ai)pears  to  be  to  prune  the  tree  heavily,  S(^  as  to  reduce  the  shading  and  also  to 
encourage  the  tree  to  renewed  growth  aud  thus  extend  the  root  system. 

Observations  were  also  made  on  the  influenc-e  of  leguminous  shade  trees  on  planta- 
tions of  cinchona  and  Ledgeriana  trees,  aud  it  was  noted  tliat  when  the  plantations 
were  shaded  with  Albizzia  they  remained  in  good  health  for  a  longer  time  than  when 
not  so  shaded.  The  stems,  though  more  slender,  were  longer  and  yielded  more  bark 
under  shade  than  without  it. — n.  m.  pieters. 

Fruit  storage  experiments  {lUinols  Stu.  Circ.G7,pp.3-10,  21-23,  fig.  1). — A  report 
of  progress  is  given  on  the  cold-storage  Avork  with  apples  which  is  being  carried  on  in 
Illinois  under  the  direction  of  the  station.  An  account  of  the  construction  of  a  cold- 
storage  house,  capable  of  holding  2,500  bbls.  of  fruit  and  of  storing  apples  in  cellars 
insulated  for  the  purpose,  has  been  previously  noted  (E.  S.  R.,  14,  p.  356).  During 
the  season  of  1901-2,  2,000  bbls.  of  fruit  were  placed  in  the  cold-storage  house  October 
5  and  70  tons  of  ice  put  in  the  refrigerator.  The  temperature  of  the  storage  room  fell 
rapidly  after  the  ice  was  put  in  to  about  33°  F.,  and  this  temperature,  or  a  little 
lower,  was  maintained  throughout  the  experiment.  The  cost  of  storage  per  barrel  of 
fruit  up  to  April  23  (about  7  months)  was  19.1  cts.,  or  30.9  cts.  less  than  the  usual 
charge  for  apple  storage.  Based  u[)on  these  results  it  is  estimated  that  the  Ijuilding 
if  stored  to  its  full  capacity  each  j-ear  would  pay  for  it>'elf  in  5  yeai's. 

The  fruit  in  the  building  was  examined  from  time  to  time  during  storage.  Without 
exception  the  fruit  kept  well.  "There  was  no  scald,  no  withering.  The  fruit 
remained  plump  and  in  perfect  condition,  and  the  percentage  of  rotten  fruits  was  very 
small."  The  results  are  believed  to  jilainly  show  the  utility  of  buildings  of  this  charac- 
ter cooled  by  ice.  "Commercial  growers  of  apples  can  well  afford  to  invest  in  similar 
houses  and  thus  add  greatly  to  their  profits."  The  experiences  in  cellar  storage  in 
southern  Illinois  show  pretty  clearly  that  horticulturists  can  not  afford  to  insulate  a 
cellar  for  storing  fruit.  The  earth  is  too  good  a  conductor  of  both  heat  and  cold. 
Fruit  stored  in  these  cellars  was  more  or  less  wilted  and  the  percentage  of  rot  was 
quite  high. 

Experiments  were  made  with  Ben  Davis  anfl  Winesap  apples  in  storing  at  tempera- 
tures of  31,  33,  35,  and  37°  F.  The  Ben  Davis  variety  kept  better  and  scalded  less 
at  31°  than  at  any  other  temperature.  The  difference  was  not  so  striking  with  the 
Winesap  variety,  but  was  in  favor  of  the  lower  temperatures. 

Another  problem  investigated  was  the  degree  of  maturity  most  suitable  for  picking 
apples  to  be  held  in  cold  storage.  The  results  obtained  indicate  a  great  superiority 
in  the  keeping  qualities  of  mature  over  immature  fruit.  The  mature  fruit  in  storage 
showed  a  much  smaller  percentage  of  r.ot,  was  less  subject  to  scald,  did  not  shrink  as 
much,  liad  better  color,  and  better  selling  qualities  wdien  removed  from  storage. 

Notes  are  given  on  an  experiment  in  orchard  drainage  and  fertilization  underway, 
and  of  the  growing  of  a  number  of  different  cover  crops  in  the  orchard. 

Cold  storage,  H.  T.  Galpin  {Jour.  Soc.  Chem.  Ind.,  22  {1903),  No.  6,  pp.  346- 
348). — A  technical  account  of  the  use  of  different  brines  for  producing  cold  and  of 
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the  \ari()us  ])n)bleiHS  in\iil\c(l  in  cdld  storage.  Calcium  t'hlorid  i><  ln-licve'd  to  be  a 
inucli  better  .solution  for  j)rodueiug  cold  than  common  salt,  and  it  lias  the  further 
advantage  of  not  freezing  at  even  50°  below  zero.  A  30  per  cent  solution  will  freeze 
at  about  54°  below  zero.  For  ice  making,  where  a  brine  temperature  of  10  to  20°  F. 
is  carried  in  a  tank,  a  brine  ranging  from  12  to  18  per  cent  is  all  that  is  required. 

Some  remarks  on  the  canning-  industry,  and  details  of  processing  fruits 
and  vegetables,  AV.  B.  Alwood  (  Ylrijiiiiii  State  Ilort.  Sue.  Jipt.  190J,  pp.  203-216). — 
A  discussion  of  the  importance  of  the  canning  industry,  buildings  and  equipment, 
contracting  for  growth  and  delivery  of  crops,  principles  underlying  the  processing  of 
canned  goods,  germs  which  cause  fermentation  and  putrefaction,  critical  tcnq)er- 
atures,  and  crops  commonly  canned  in  Virginia. 

Report  of  the  Nova  Scotia  School  of  Horticulture,  F.  V.  Skaks  {lipt.  Sec. 
Agr.,  Nova  Scotia,  1902,  pt.  1,  pp.  70-90,  figs.  <s'). — A  brief  njport  is  given  of  the  work 
of  the  school  during  the  year,  with  lists  of  orchard  fruits  and  of  the  principal  trees 
and  shrubs,  including  climbers,  roses,  etc.,  planted  at  the  school,  and  an  account  of 
various  experiments  in  orchard  culture  and  the  treatment  of  apple  canker.  Crimson 
clover  and  tares  have  been  found  very  effective  orchard  cover  crops,  as  well  as 
alfalfa.  Twelve  model  orchards  have  been  established  in  as  many  different  counties 
in  the  province  <luring  the  year.  In  5  of  these  orchards  experiments  were  made  in 
cutting  back  the  fruit  trees  at  the  time  of  setting  in  the  orchard.  Five  trees  in  each 
orchard  were  pruned  in  the  usual  way  and  5  allowed  to  grow  without  pruning. 
The  results  for  the  season  were  generally  in  favor  of  cutting  back  the  limbs  at  the 
time  of  setting  in  the  orchard.  Some  data  are  given  showing  the  number  of  trees  of 
different  varieties  of  apples  affected  by  canker,  from  which  it  appears  that  Ribston 
Pippin,  Nonpareil,  and  King  of  Tompkins  are  spec^ially  sul)ject  to  this  disease. 

The  American  carnation;  how  to  grow  it,  C.  W.  Ward  {Neiv  York:  A.  T.  Dc 
La  Mare  l'riiitln<j  and  I'tOi.  Co.,  Ltd.,  lUO:],  pp.  290,  ph.  n,  fiiis.  94). — This  is  a  com- 
lirehensive  work  on  the  culture  of  carnations  in  America.  A'arious  chapters  deal 
witli  the  origin  and  early  history  of  the  carnation,  soils,  fertilizers,  greenhouse  and 
field  culture,  diseases  and  insect  pests,  greenhouse  heating  and  management,  raising 
carnations  from  seed,  cross  breeding,  etc.  Sketches  are  given  of  methods  of  carna- 
tion culture  in  different  sections  of  the  countr}-,  with  brief  l)iogrophical  sketches  of 
10  proniinont  carnation  growers  in  those  sections. 

Breeding  hybrid  carnations,  0.  W.  Ward  {Proc.  Neir  Jersey  State  Ilort.  Soc, 
2S  [190.3),  pp.  227-233). — The  author  secured  better  results  by  breeding  between 
varieties  originating  from  a  common  source  than  between  varieties  of  widely 
different  origin.  Working  along  this  line,  colors  were  definitely  fixed  and  finally 
bred  upon  plants  of  definite  habits  of  growth  and  freedom  of  bloom.  The  first 
colors  fixed  in  the  author's  work  were  of  the  crimson  varieties  General  (lomez. 
General  Maceo,  Governor  Roosevelt,  President  Roosevelt,  Octai'oon,  Creole  Beauty, 
etc.  For  the  purpose  of  systematic  work,  carnations  were  divided  by  the  author 
into  10  different  groups  based  on  color.  The  crimson  section  has  been  so  well  fixed 
that  good  varieties  can  be  produced  from  seed.  Experimental  crossing  in  the  pink 
and  white  sections  has  resulted  in  fixing  these  sections  fairly  well,  but  attempts  to 
fix  the  yellow  and  white  variegated  type,  as  well  as  the  fancy  and  purple  and  blue 
sections,  have  not  been  very  successful.  The  greater  number  of  plants  grown  from 
cross-fertilized  seed  contain  the  <lominant  characteristics  of  both  parents.  In  many 
instances  90  to  95  per  cent  of  the  seedlings  held  to  the  dominant  color,  and  in  some 
cases  even  100  per  cent  held  true  to  the  color  of  both  parents. 

So  far  as  the  author  has  been  able  to  judge  "the  pollen  parent,  ajjparently,  has 
no  positive  determinating  influence  ujion  the  color,  the  color  of  the  seed  parent  pre- 
vailing fully  as  much  in  the  progeny  as  that  of  the  pollen  parent.  But  where  the 
desired  color  predominates  in  several  generations  of  the  ancestry  of  both  parents  it  is 
comparatively  easy  to  reproduce  it.  The  seed  jilant  also  apparently  has  no  positive 
determinating  influence  upon  the  habit." 
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In  breeding  carnations  ttie  continuation  of  a  series  of  experiments  was  frequently 
interrupted  by  the  production  of  plants  producing  neither  pollen  nor  seed.  Again, 
other  plants  might  produce  seed  but  no  pollen,  and  vice  versa. 

The  chief  advancement  in  carnation  culture  during  the  past  70  years,  in  the 
author's  opinion,  has  been  in  the  improvement  of  cultural  methods,  and  the  growing 
of  iinproveil  hyl)rid8  and  varieties  which  do  not  burst  the  calyx  in  growing. 

The  fertilization  of  chrysanthemum  flowers  {Rei:  Ilnrt.  \_Parh'],  75  {190S), 
No.  9,  p.  195). — It  is  stated  that  chrysanthemum  flowers  with  small  heads  will  yield 
a  larger  quantity  of  seed  than  flowers  with  large  heads.  In  hyln-idiziiig  chrysau- 
tliemums  it  is  believed  that  better  results  will  be  obtained  if  the  plant  employed  as 
a  mother  has  both  large  and  small  heads.  Pollen  should  be  taken  from  plants 
grown  naturally,  that  is,  not  pruned  or  disbudded. 

Soil  for  blue  hydrangeas,  E.  Andke  {Rev.  Ilort.  [Paris'],  75  {1903),  No.  3,  pp. 
55-57). — Hydrangeas  sometimes  produce  red  and  sometimes  blue  flowers.  The  rea- 
sons for  this  have  not  been  definitely  known.  The  author  states  that  the  soil  coming 
from  near  Anglers  and  composed  of  granite,  schist,  sand,  and  considerable  quantities 
of  iron,  and  covered  with  a  thick  turf  formed  of  decomposed  vegetable  matter,  always 
produces  blue  hydrangeas.  This  soil  is  sold  to  horticulturists  in  different  parts  of  France 
as  a  blue  hydrangea  soil.  If,  however,  the  roots  of  hydrangeas  potted  in  this  soil  are 
permitted  to  permeate  ordinary  soil  the  flowers  produced  are  likely  to  be  of  a  red  or 
dirty  violet  color.     The  author  analyzed  this  soil,  obtaining  the  following  results: 

Andhjses  of  .wil  jii^ed  for  yfoirhuj  l/lne  In/drangras. 


Physical  analysis. 


Percent. 


Chemical  anAly.sis. 
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Organic  matter 

Humus 

Water 
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Nitrogen 

Phosphoric  acid 

Lime 

Magnesia 

Potash 
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Iron  o.xid 

Sulphuric  acid  . 
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.1168 
.  0504 
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.08.50 
.0043 

3. 4100 
.0857 


It  is  seen  that  this  soil  is  essentially  silicious,  very  rich  in  organic  matter  and  in 
humus,  quite  poor  in  nitrogen  and  phosphoric  acid,  and  excessively  poor  in  lime  and 
I)otash.  This  analysis  is  believed  to  demonstrate  that  the  presence  of  iron  in  the  soil 
is  not  the  only  unique  factor  in  the  production  of  blue  hydrangeas,  but  that  there 
should  be  in  addition  an  exclusion  of  lime.  With  the  knowledge  of  the  composition 
of  soil  in  which  blue  hydrangeas  flourish,  it  is  now  believed  that  it  will  be  possible  to 
syntheti(>ally  produce  a  soil  that  will  grow  blue  hydrangeas. 

Blue  hydrangeas  {Rev.  HoH.  [Paris],  75  {1903),  No.  5,  pp.  114,  17.5).— Observa- 
tions are  given  which  show  that  when  debris  from  a  slate  roof  was  mixed  with  the 
soil,  the  color  of  the  hydrangeas  grown  in  such  soil  was  blue.  Where  the  broken 
slate  was  al)sent  the  color  was  red. 

Nicotiana  hybrids  of  the  second  generation,  G.  Bellair  {Rer.  Hart.  [Paris], 
75  {1903),  No.  3,  pp.  54,  55,  Jigs.  4)- — The  author  jxjllenized  Nicotiana  si/lvestris  by  N. 
tabacum  in  1901.  The  hybrids  obtained  were  all  similar  in  character.  Seed  obtained 
from  these  plants  was  planted  in  1902.  The  resulting  crop  varied  greatly  resembling 
neither  t'lie  original  parents  nor  the  hybrids  of  the  first  generation.  Four  distinc- 
tive types  obtained  are  described.  One  type  resembled  N.  virginica,  two  were  pro- 
fusely flowering  sorts,  and  the  fourth  type  was  noticeable  on  account  of  the  color 
and  unusual  proportions  of  the  flowers. 

Etherization  and  chloroforming  of  dormant  plant  parts,  W.  Johannsen 
{Norsk  llaretidende,  18  {1902),  No.  12,  pp.  194-203,  figs.  5). — The  method  of  etlieriza- 
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tiou  and  chlorofunning  of  duniuuit  plants  worked  out  by  tlie  author  for  the  purpose 
of  shorteniug  the  resting  period  and  thus  accelerating  the  forcing  of  plants,  flowers, 
bulbs,  etc.,  is  described  in  outline  in  the  paper.  The  plants  are  placed  in  an  air- 
tight etherization  chamber  lined  with  tin  foil  or  with  soldered  sheet  zinc;  a  layer  of 
2  to  3  cm.  of  dry  sand  is  ])laced  at  the  bottom  of  the  chamber;  when  this  has  been 
carefully  closed  ether  is  poured  in  through  a  funnel  at  the  top  of  the  box  and  caught 
in  a  dish  suspended  directly  under  the  same.  The  most  convenient  temperature  for 
conducting  the  etherization  is  17  to  19°  C.  The  higher  the  temperature  the  more 
violent  is  the  action  of  the  ether.  The  ether  vapor  is  generally  left  to  act  on  the  plants 
for  48  hours;  toward  the  end  of  the  rest  period  2-1  to  80  hours  will  be  found  sufficient. 
As  to  quantities  of  ether  required,  30  to  45  gm.  of  ordinary  sulphuric  ether  per  hec- 
toliter (26.4  gal.)  of  air  space  is  nsed  in  case  of  different  plants,  viz,  lilacs,  32  to  40 
gm.;  Marie  Legraye,  not  to  exceed  38  gr. ;  AMburnum,  38  to  40  gm.;  Pnmus  triloba, 
Amygdalus  j)ersica,  Spiraea,  etc.,  30  to  35  gm. ;  Azalea  mollis  and  other  deciduous 
plants,  30  to  35  gm.;  Pyrus  "flnribunda"  forms,  Staphylea,  Deutzia,  and  Magnolia, 
35  to  40  gm.;  lily  of  the  valley  (before  planting),  30  to  35  gm.  After  the  etheriza- 
tion the  plants  are  preferably  forced  at  once;  it  is  not  necessary  to  use  as  high  tem- 
peratures for  etherized  plants  as  is  ordinarily  the  case.  As  the  flowers  of  etherized 
plants  are  apt  to  be  of  a  paler  color  than  those  appearing  later  in  not  etherized  plants, 
it  is  advisable  to  place  the  plants,  after  the  buds  have  opened,  at  a  temperature  of 
12  to  15°  C,  where  a  deep  color  is  a  desideratum. 

Chloroform  may  be  used  in  the  place  of  ether  for  shortening  the  resting  period  of 
]>lants,  but  it  acts  much  more  intensely  and  must  be  used  in  smaller  quantities;  three- 
tenths  of  the  quantities  recommended  with  ether  will  suffice.  The  highly  inflam- 
mable cliaracter  of  both  etherand  chloroform  renders  extra  care  necessary  in  handling 
the  liquids,  especially  where  the  etherization  method  is  used  under  commercial  con- 
ditions.— F.  w.  WOI.L. 

A  woman's  hardy  g'ardeii,  IIelExVA  E.  Ely  {Neiu  York:  The  MannUlan  Co., 
/:>(/■:,  ji/i.  XVI-'r^i'h  J'l-'^-  -f'',  'lyiii.-^.  4). — This  book  presents  in  a  popular  manner 
methods  of  planting  home  grounds  with  hardy  flowers  and  shrubs.  Directions  are 
given  for  laying  out  borders  and  planting  with  annuals,  perennials,  biennials,  etc. 
A  feature  of  the  book  is  that  in  carrying  out  the  work  no  greenhoulBe,  hotbed,  or 
cold  frame  is  required. 

How  to  make  school  gardens,  H.  D.  Hemexway  {Neiv  York:  Dovbleday,  Page 
tS:  Co.,  190S,  ])p.  XYI  \  107,  ph.  S,  Jiyx.  16). — This  is  a  popular  work  dealing  with 
the  details  of  making  a  school  garden,  such  as  laying  out  beds  and  planting  seeds, 
sowing  seeds  in  window^  boxes,  making  cuttings,  grafting,  and  budding.  A  short 
bibliography  of  school-garden  literature  is  appended. 

The  nature  study  idea,  L.  H.  Bailey  {New  York:  Ihmbleday,  Page  d:  Co.,  1903, 
pp.  159,  ftgs.  2): — "An  interpretation  of  the  new  school  movement  to  put  the  child 
in  sympathy  with  nature." 

FOEESTEY. 

A  German  method  of  oak  reproduction,  W.  Y.  Hubbard  {Forestry  and  Irrig.,  9 
[190.1),  Xi>.  4,  pp.  199-202,  ph.  .)).— A  description  is  given  of  a  method  followed 
in  Germany  for  the  substitution  of  oak  forests  for  beech.  The  demand  for  beech 
timber  is  a  depreciating  one,  while  that  for  oak  is  continually  increasing  and  the 
method  described  was  devised  in  the  neighborhood  of  Karlsruhe.  A  portion  of 
the  beech  forest  is  annually  cut  over  and  put  in  oak  in  the  following  manner:  In 
the  autumn  before  cutting  and  while  the  trees  are  still  standing  the  ground  is  strewn 
with  acorns  which  are  superficially  worked  into  the  ground  with  picks  or  mattocks. 
After  the  acorns  have  been  scattered  and  worked  in  the  forest  is  cut  clean,  the  lum- 
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beriiig  operations  serving  to  still  further  work  the  seed  into  tlie  ground.  The  suc- 
ceeding year  the  ground  is  heavily  covered  with  a  germination  of  oak  and  birch,  the 
latter  coming  in  of  its  own  accord.  The  birch  acts  as  an  excellent  nurse  crop,  since 
it  grows  faster  than  the  oak  and  protects  the  oak  seedlings  from  frost  and  sudden 
evaporation.  By  the  time  the  seedlings  are  6  years  old  they  form  a  complete  cover 
and  very  dense  stand.  At  this  time  the  poorly  developed  oaks  are  topped,  the  dead 
ones  removed,  and  the  birches  cut  away.  The  subsequent  growth  of  the  oak  trees  is 
looked  after,  and  straight  well-developed  trunks  secured  by  a  continual  pruning.  At 
the  age  of  alwut  50  years  the  whole  area  is  to  be  underplanted  with  beech  or  spruce 
to  protect  the  soil,  and  the  oak  allowed  to  develop  as  a  high  forest. 

The  cultivation  of  the  locust  tree,  L.  R.  Jones  and  \V.  J.  Morse  (  Yeinuout  Sto. 
Rpt.  1902,  pp.  339-243,  fig.  1) . — The  authors  recommend  for  certain  types  of  sterile 
soil  in  Vermont  the  cultivation  of  the  locust  tree  {Robinia  pseudacacia) .  In  1897, 
100  seedling  trees  were  set  in  rows  4  ft.  apart  each  way.  At  11  years  old  they  aver- 
aged 16  ft.  in  height  and  5  in.  in  diameter.  Encouraged  by  this  small  planting  5,000 
more  seedling  trees  were  planted  in  1902  and  92  per  cent  of  the  trees  were  alive  at 
the  time  of  the  report  and  making  rapid  growth.  This  planting  was  made  at  a  total 
expense  of  from  $27  to  |32  per  acre.  Estimates  are  made  of  the  possible  value  of  the 
crop  which  it  is  believed  at  the  twentieth  year  will  be  about  $256  per  acre.  Sugges- 
tions are  given  for  planting,  and  where  there  is  danger  from  attacks  of  insects  mixed 
plantations  are  recommended  in  which  white  and  pitch  pines,  birch,  elm  and  box- 
elder  are  believed  valuable. 

The  black  walnut,  Li.  O.  Greene  {Indmtrialbt,  39  {1903),  Xo.  15,  pp.  231-238).— 
An  account  is  given  on  the  distribution  and  value  of  the  black  walnut,  and  notes  are 
given  on  the  rate  of  growth  of  a  number  of  trees  of  known  age  which  have  been 
measured  in  different  parts  of  Kansas.  On  account  of  the  high  price  of  walnut  lum- 
ber the  author  argues  that  the  planting  of  black  walnut  trees  could  be  made  a  profit- 
able investment. 

Notes  on  Pseudotsuga  glaucescens,  G.  Bellaik  {Rev.  Hvrt.  \_Paris],  75  {1903), 
No.  9,  pp.  208,  209,  figs.  2). — A  description  is  given  of  Pseudotsuga  ghtucescenn  Avhich 
is  said  to  have  been  derived  from  the  Douglas  fir  (P.  dottglasii)  but  is  held  to  be 
sufficiently  distinct  to  warrant  its  separation  as  a  species. 

A  research  on  the  eucalypts,  E.  T.  Baker  and  H.  G.  Smith  {New  South  Wales, 
Ihpt.  Fid,.  Inslr.,  Tedmolog.  Jf».s.,  Tech.  Education  See.  No.  13,  1902,  pp.  XI-\-295, 
pis.  46,  dgiii.  1)  .—The  results  of  an  extended  study  of  the  genus  Eucalyptus  are  given 
in  which  the  authors  treat  the  systematic  classification,  hybridization,  and  evolution 
of  species,  together  with  their  description,  and  the  essential  oils  produced  by  them. 
The  species  described,  of  which  there  are  more  than  100,  are  grouped  into  8  classes 
based  according  to  the  chemical  constitution  of  the  oils  contained  in  their  leaves. 
Special  studies  are  reported  on  the  different  constituents  of  the  oils,  and  the  timber 
and  forest  characteristics  of  the  different  species  are  briefly  mentioned. 

A  revisioir  of  the  genus  Eucalyptus,  I,  J.  H.  Maiden  {Si/dney:  Govt.,  1903,  pp. 
48,  pis.  4). — The  author  has  Ijegun  a  critical  revision  of  Ejucalyptus,  which  is' with- 
out doubt  the  most  important  genus  of  forest  trees  in  Australia.  The  general  habits 
of  the  trees  are  described  and  their  value  as  timber  as  well  as  their  economic  pro- 
duction is  shown.  The  characters  which  have  been  used  at  different  times  to  aid  in 
the  classification  of  the  species  are  mentioned,  and  a  study  reported  of  Eucalyptus 
pilularis  and  E.  pilularis  muelleriana.  These  species  are  technically  described,  and 
their  characters  as  forest  trees  and  the  value  of  their  timber  shown. 

Progress  in  national  forestry,  J.  S.  Peyton  {Forestry  and  Frrig.,  9  {1903),  No.  4, 
pp.  194-197). — A  review  is  given  of  the  forest  reserves  in  the  United  States  and  their 
management. 

Recent  forest  reserve  consolidation  ( Forestri/  and  Irng.,9  {1903),  No.  2,  p.  60). — 
By  Bresidential  proclamation  tlie  Tetun,  Yellowstone,  and  Absaroka  forest  reserves 
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have  been  consolidated,  the  total  area  embraced  l)y  the  presi'iit  reserve  beinjj:  a)>()ut 
7,200,000  acres. 

Forestry  for  southern  New  England  wood  lots,  K.  T.  Fishek  {Forestry  and 
Irriy.,  9  {I90o),  Xu.  d,  pp.  IJO,  l.'I). — When  taken  as  a  whole  southern  New  Eng- 
land is  said  to  be  more  or  less  covered  with  an  immature  growth  of  mixed  hard 
woods.  Few  stands  are  to  be  found  where  the  trees  are  more  than  60  years  old,  and 
fully  75  per  cent  are  of  sprout  origin.  In  many  places  comparatively  worthless  spe- 
cies of  trees  have  taken  possession  of  the  ground  to  the  exclusion  of  more  valuable 
ones.  In  order  to  determine  the  proper  management  of  these  areas  the  Bureau  of 
Forestry  of  this  Department  has  caused  surveys  to  be  made  of  25  tracts  in  southern 
New  England,  and  a  working  scheme  has  been  devised  for  each.  The  object  in  view 
was  to  bring  the  grown-over  wood  lands  into  a  productive  condition.  In  suggesting 
methods  of  treatment  an  essential  consideration  -was  to  make  the  forest  have  a  per- 
manent value  to  its  owner.  What  is  chiefly  required  for  success  in  these  regions  is 
a  knowledge  of  the  results  to  be  desired  and  the  ways  of  bringing  them  about.  Ex- 
tensive investigations  have  been  carried  on  in  this  line  which  are  to  be  published  in 
a  future  I)ulletin  of  the  Bureau  of  Forestry  of  this  Department. 

Forestry  at  an  experiment  station,  W.  Mulfokd  {Forestr)j  'Jiuui.,  1  {1903),  No. 
o,  pp.  Sl-SG). — A  description  is  given  of  the  forestry  work  which  has  been  taken  up 
and  developed  at  the  Connecticut  State  kStation.  This  work  was  largely  the  result 
of  legislation  which  directed  the  appointment  of  a  State  forester  and  placed  in  the 
control  of  the  experiment  station  the  purchase  and  planting  of  such  lands  in  the 
State  as  are  suitable  for  the  production  of  oak,  pine,  or  chestnut  lumber.  Under  the 
call  for  offers  of  land  at  a  price  not  exceeding  |4  per  acre,  24  tracts  were  offered 
aggregating  about  7,000  acres.  These  have  been  examined  and  negotiations  for  their 
puivhase  are  in  progress. 

The  farm  wood  lot  in  Michigan,  F.  G.  Miller  ( /^ort.s7r//  and  Irri;/.,  9  {1903), 
iYw.  4,  pp.  lS7-ld'9). — iVttention  is  called  to  the  rapid  def(jrestation  of  the  northern 
parts  of  Michigan,  and  the  value  of  the  wood  lot  particularly  in  the  southern  portion 
of  the  State  is  indicated.  In  the  soutliern  part  of  the  State  the  wooded  area  is 
rapidly  decreasing,  and  witli  the  increased  value  of  forest  products  the  author 
believes  that  under  proper  management  the  wood  lot  could  be  made  a  source  of  con- 
siderable revenue.  The  preservation  and  proper  management  of  the  natural  wood 
lot  as  it  now  exists  is  said  to  be  more  important  than  artificial  plantations,  and  for 
the  management  of  such  areas  the  author  recommends  the  system  adopted  in  the 
management  of  a  successful  wood  lot  in  Pennsylvania.  This  consists  of  the  removal 
of  all  dead,  diseased,  or  otherwise  undesirable  trees,  thinning  as  the  trees  become 
crowded,  pruning  and  trimming  to  secure  straight,  clear  stems,  and  the  underplant- 
ing  of  all  vacant  and  thin  spots  Avitli  some  valuable  tree,  usually  the  white  pine. 

Minnesota's  system  of  preventing-  forest  fires,  C.  C.  Andrews  {Furedry  and 
Irriy.,  9  {1903),  No.  3,  p>x>.  84,  85). — The  IMinnesota  system  for  jireventing  forest  fires 
is  now  in  operation  over  about  9,000,000  acres  of  forest  lands,  and  the  execution  of 
the  law  is  placed  in  the  hands  of  the  town  supervisors  who  are  made  fire  wardens. 
A  chief  fire  warden  is  jirovided  for  by  the  law  and  it  is  made  his  duty  to  investigate  the 
various  aspects  of  forestry  and  report  annually  to  the  proper  State  authorities.  The 
present  appropriation  for  carrying  out  this  \a,\\  is  §5,000,  and  a  scale  of  compensation 
is  given  by  which  citizens  who  are  called  upon  to  help  extinguish  or  control  fires  are 
remunerated.  A  considerable  part  of  the  expense  of  fighting  fires  is  charged  against 
the  county,  and  the  writer  thinks  that  the  law  would  be  more  effective  if  the  State 
should  [lay  two-thirds  of  the  expense  and  the  counties  one-third. 

The  most  profitable  trees  for  planting  on  the  waste  lands  of  farms  in  New 
Jersey,  F.  R.  Meier  {Proc.  New  Jersey  State  Hort.  Soc,  38  {1903),  pp.  208-215,  pi.  1). — 
According  to  the  author,  there  is  considerable  land  in  New  Jersey  which  is  not 
adapted  to  general  agriculture  and  it  is  thought  possible  that  it  may  be  made  more 
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prodtu-tive  liy  planting  it  with  trees.  Some  of  these  areas  are  descrihed,  and  the 
planting  of  willow,  cottonwood,  black  locust,  black  wahnit,  tulip  tree,  yellow  and 
white  pines,  and  white  cedar  is  recommended.  Particular  stress  is  paid  to  the  plant- 
ing of  willows  for  osier  purposes.  The  methods  for  preparing  the  ground  are 
described,  as  well  as  the  distance  of  planting,  and  subsequentcultivation  and  prepara- 
tion for  market.  A  report  is  given  of  a  15-acre  osiery  planted  8  years  before  at  an 
expense  of  $73.60  per  acre  which  yields  annually  a  net  profit  of  |85  per  acre. 

Forestry  in  Ohio,  W.  R.  Lazenby  [Foredry  and  Irrlg.,  9  (190.3),  No.  2,  pp.  99, 
100). — According  to  tlie  writer,  less  than  1-4  per  cent  of  the  area  of  Ohio  is  forested 
and  the  destruction  of  this  small  proportion  is  still  going  on.  Attention  is  called  to 
the  desiraV)ility  of  retaining  forests,  and  forest  planting  for  timber,  shelter,  and  orna- 
mentation is  recommended.  The  different  kinds  of  lands  and  different  methods  of 
lilanting  for  these  purposes  are  described.  In  order  to  foster  scientific  foresting  the 
author  recommends  the  exemption  from  taxation  of  a  certain  percentage  of  wood 
land  on  each  farm,  the  appointment  of  a  State  commissioner  of  forestry,  the  estab- 
lishment of  a  school  of  forestry  in  connection  with  the  State  university,  the  establish- 
ment of  a  State  arl)oretum  where  every  species  of  forest  tree  could  be  grown,  and  the 
securing  by  the  State  of  lavue  tracts  of  cheap  lands  to  be  managed  as  State  reserves 
for  jiermanent  forests. 

Conservative  lumbering  at  Sewanee,  Tennessee,  J.  Foley  ( U.  8.  Dept.  Agr., 
Bureau  of  Forestry  Bui.  39,  pp.  .36,  pis.  12). — An  account  is  given  of  the  results  of 
the  management  of  the  forest  owned  by  the  University  of  the  South,  at  Sewanee, 
Tenn.,  the  work  being  carried  on  under  direction  of  the  Bureau  of  Forestry  of  this 
Department.  The  forest  in  question  had  been  badly  used  and  was  steadily  declining 
in  value.  In  1900  the  Bureau  of  Forestry  undertook  its  management,  the  principal 
condition  being  that  it  should  be  done  at  no  cost  to  the  university.  A  plan  of 
management  was  devised  which  has  proved  profitable  and  has  left  the  forest  in  good 
condition  after  lundoering.  When  the  cooperative  plan  was  begun  a  conservative 
estimate  of  $3,000  was  the  value  placed  upon  the  timber.  Under  the  plan  of  man- 
agement a  net  profit  in  1900-1  of  $1,500  was  secured,  the  following  year  about  $1,200. 
It  is  said  that  4  years  more  of  lumbering  remain  to  be  done  and  for  at  least  3  years 
the  annual  profit  should  be  about  $1,500  a  year,  making  the  forest  yield  a  profit  of 
about  $7,000  from  timber  formerly  valued  at  $3,000.  These  profits  were  made  pos- 
sible through  the  careful  planning  of  the  lumbering  in  order  to  prevent  waste  and  to 
secure  the  largest  returns  from  the  merchantable  trees.  In  all  the  cuttings  provision 
was  made  that  the  land  should  again  produce  valuable  timber. 

The  report  describes  the  forest  in  detail,  enumerating  the  various  species  of  trees, 
their  characteristics  and  distribution,  and  gives  recommendations  for  the  future  man- 
agement of  the  tract.  The  reconmiendations  can  not  be  considered  specific  for  the 
management  of  similar  tracts  in  other  regions  of  the  South.  The  effects  of  fire, 
overgrazing,  insect  injuries,  and  improper  cutting  are  described,  and  the  methods  of 
lumbering  which  were  adopted  are  given  at  considerable  length. 

Evidence  taken  before  departmental  committee  of  the  board  of  agricul- 
ture on  British  forestry  [London:  Wyman  &  Sons,  Ltd.,  1903,  pp.  lV-^241, 
dgms.  4). — This  consists  of  the  evidence  taken  before  a  departmental  committee 
aijpiiinted  by  the  board  of  agriculture  to  inquire  into  and  report  upon  the  condition 
of  British  forestry.  The  general  impression  is  given  that  the  management  of  British 
forests  is  unskillful  and  that  it  could  be  readily  improved.  This  condition  is  due  to 
a  great  degree  to  the  fact  that  the  wood  lands  are  not  always  planted  or  managed 
for  revenue,  but  often  as  game  preserves  or  for  ornamental  purposes.  The  forests  of 
Scotland  on  the  whole  are  said  to  appear  better  than  those  in  England,  but,  accord- 
ing to  the  evidence,  while  the  planting  in  Scotland  is  to  be  commended  there  is 
much  subsequent  mismanagement.  Public  forests  are  well  managed  on  the  whole, 
as  is  shown  by  reports  of  the  condition  of  different  crown  lands. 
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The  effect  of  deforestation  on  climate  is  mentioned  and  attention  called  to  the  fact 
that  the  forest  area  of  Great  Britain  is  considerably  smaller  than  is  believed  to  be 
the  proper  proportion  for  the  best  agricultural  conditions.  Considerable  attention 
is  paid  to  the  subject  of  jilanting,  in  which  it  is  shown  that  the  cost  of  planting 
ranges  from  $7.20  to  ?20  per  acre,  as  it  appears  from  the  returns  from  a  number  of 
large  plantations.  Among  the  species  suggested  for  extensive  planting  the  Scotch  fir 
and  larch  are  generally  recommended,  although  the  larch  suffers  considerably  by 
disease.  In  addition  to  these  trees  a  number  of  species  of  pines,  as  well  as  silver  fir, 
cedar,  and  hard  woods,  are  recommended. 

In  the  appendices  supj)lemental  statements  are  made  on  a  number  of  subjects, 
such  as  the  relative  merits  of  British  and  foreign  timbers,  the  income  from  a  mixed 
larch  and  fir  wood  at  the  end  of  its  seventy-fifth  year,  receipts  and  expenditures 
from  the  clearance  of  an  18-acre  mixed  forest  of  about  75  years'  growth,  suggestions 
for  the  improvement  of  British  forestry,  outline  of  courses  in  forestry,  description 
of  various  schools  of  forestry  and  their  courses  of  instruction,  timber  tests  of  tele- 
graph i)oles  and  cross  arms,  and  area  of  crown  forests  in  the  United  Kingdom. 

Report  of  the  forestry  bureau  July  1,  1901,  to  September  1,  1902,  G.  P. 
AiiEKN  {]V(ir  Dept.,  Buravt  of  Iiisulnr  Affair.'^,  PhUijiplne  ('(im.  ]>'/)(.  HX).',  pi.  1,  pp. 
-^'>l-r)27,  ph.  37,  map  1). — A  detailed  report  is  given  of  the  progress  made  by  the 
bureau  of  forestry  during  1901-2.  Numerous  additions  to_the  scientitic  staff  are  noted 
and  also  the  organization  of  several  new  divisions  and  laboratories.  The  personnel  of 
the  scientitic  and  administrative  staffs  is  shown,  the  administrative  staff  consisting 
of  4  assistant  inspectors,  10  assistant  foresters,  and  65  forest  rangers. 

Descrij)tions  are  given  of  the  facilities  provided  for  work  in  the  different  lines  of 
investigation.  Summaries  are  given  showing  the  licenses  granted  between  July  1, 
1901 ,  and  August  31,  1902,  for  cutting  timber,  also  the  number  of  sawmills,  employees, 
output,  market  value  and  income  derived  by  the  Government  from  all  franchises  for 
the  utilization  of  forest  products.  The  revenue  derived  during  the  time  covered  by 
the  report  was  $348,073.08  ]\Iexican,  the  Government  charges  l)eing  l)etween  5  and 
10  per  cent  of  the  market  price  of  the  timber  in  Manila.  Valuation  surveys  have 
been  begun  and  the  results  already  obtained  indicate  a  conservative  estimate  of  an 
average  stand  of  3,500  cu.  ft.  of  timber  20  in.  in  diameter,  on  over  20,000,000  acres  of 
virgin  forest.  The  total  forest  area  of  the  archipelago  is  estimated  at  48,112,920 
acres,  less  than  1,000,000  of  which  is  held  by  valid  private  title. 

The  forests  are  described  and  their  principal  species  indicated,  together  with  their 
groupings  under  the  forest  regulations  adopted  by  the  bureau.  A  ])reliminary  work- 
ing i)lan  of  Bataan  Province,  prepared  by  R.  C.  Bryant,  is  given  in  which  the  neces- 
sary operations  for  conservative  lumbering  are  described.  Investigations  by  P.  L. 
Sherman  on  the  forest  products  of  the  islands  are  also  reported,  particular  attention 
having  l)een  given  to  the  gutta-percha  industry,  the  permanency  of  whicli  is  threatened 
by  wasteful  methods  of  exploitation. 

Progress  report  of  the  forest  surveys  in  Bengal,  India,  1901-2,  P.  J. 
Gordon  {CalcuUa:  Sujit.  dorl.  Printing,  1903,  p]>.  11,  map  1). — A  progress  report  is 
given  of  forest  surveys  in  India  for  1901  and  1902  in  which  the  character  of  the  sur- 
vey is  indicated,  and  the  extent  of  the  surveyed  and  unsurveyed  forest  area  is  shown. 
The  cost  of  the  survey  by  provinces  is  given.  The  survey  during  tlie  period  covered 
by  this  report  was  quite  extensive,  and  attention  is  called  to  the  fact  that  it  will  be 
impossible  to  continue  the  work  at  the  present  rate  without  more  adequate  jirovisions 
for  carrying  on  the  work. 

The  production  of  timber  in  Algeria,  J.  Trabut  {Bui.  Agr.  Algcrie  et  Tanisie, 
9  {1003),  Ko^.  ;?,  pp.  25-28;  3,  pp.  65-59). — A  description  is  given  of  the  forest  condi- 
tions of  Algeria,  and  attention  called  to  the  rapid  disappearance  of  the  Algerian 
forests  wherever  they  occur  in  accessible  regions.  On  account  of  the  disappearance 
of  trees  of  a  size  adapted  to  construction  timber,  the  author  suggests  the  artificial 
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planting  and  describes  a  number  of  species  which  either  liave  been  tried  or  are 
beheved  to  be  adapted  to  Algerian  conditions. 

The  forester  and  tlie  lumberman,  G.  Pinchot  {Forestry  and  Irrlg.,  9  {1903), 
No.  4,  pp-  176-178). — An  address,  in  which  the  author  points  out  the  necessity  for 
cooperation  between  the  lumber  industry  anil  the  scientific  forester,  in  order  to 
secure  the  greatest  measured  benefits  to  both.  A  review  is  given  of  the  methods  of 
forestry  and  some  of  the  results  already  obtained  in  this  country.  Attention  is  also 
called  to  the  forestry  operations  conducted  under  governmental  authority  in  the 
Philippines. 

A  profitable  cutting-  of  insect-killed  timber,  A.  Gary  {ForcMry  and  Irrig., 
9  {1903),  Nd.  o,  ji]t.  149,  l-')0) . — An  account  is  given  of  a  method  of  lumbering  by 
which  tind)er  destroyed  by  bark  l>eetles  was  protltably  hunl)ered  and  at  the  same 
time  the  ravages  of  the  bark  1)eetles  greatly  reduced.  The  presence  of  the  l)ark 
beetles  in  the  spruce  forests  has  been  known  for  about  15  years,  their  ravages  con- 
stantly increasing.  In  some  tracts  fully  half  the  standing  timber  has  been  destroyed. 
The  author  arranged  for  the  cutting  of  a  considerable  portion  of  dead  timber,  which 
belonged  to  the  Berlin  Mills  Gorapany,  in  such  a  way  that  the  expense  was  not 
so  great  that  contractors  would  be  unwilling  to  undertake  the  lumbering.  The 
ravages  of  the  bark  beetle  appear  to  spread  from  centers,  so  that  nearly  all  the  trees 
in  definite  regions  would  be  destroyed.  By  cutting  these,  together  with  enough 
green  timber  to  justify  the  luinl)ering,  it  was  found  that  contractors  would  undertake 
the  necessary  operations. 

Preservation  of  soil  fertility  in  plantations,  A.  G.  Forbes  {Trans.  Highland 
and  Agr.  Soc.  Scotland,  5.  ser.,  15  {1903),  pp.  69-94).— ^n  argument  in  favor  of  more 
attention  to  the  preservation  of  fertility  in  the  soil  of  forest  plantations. 

Shade  tree  suggestions,  A.  Nelson  (  Wyoming  Sta.  Bui.  57,  pp.  14,  pis.  5). — This 
l)ulletin  is  i)rc']iarcd  to  show  what  may  be  done  in  improving  the  conditions  of 
Wyoming  in  the  way  of  street,  lawn,  and  other  plantings,  the  principal  object  being 
to  give  impetus  to  the  movement  for  the  ornamentation  of  homes,  municipal  build- 
ings, ])arks,  etc. 

Creosoting  timber,  S.  W.  Labrot  {Tvadrsman,  4^  {1903),  Ko.  6,  pp.  77,  78). — A 
description  is  given  of  the  processes  of  treating  timber  by  the  zinc-creosote  method. 
This  consists  in  two  operations — the  sterilizing  and  drying  of  the  timber  and  the 
forcing  into  the  wood  of  the  antiseptic  chemical.  In  sterilizing  the  timber  great  care 
must  be  taken  to  avoid  overheating,  as  excessively  higli  temperatures  have  a  very 
damaging  effect  upon  the  strength  of  the  timljer.  This  is  particularly  true  of  those 
which  contain  r(^sinous  substances.  These  resins  are  evaporated  at  about  305°  F. 
and  their  removal  greatly  weakens  the  structure  of  the  wood.  After  sterilization  the 
chemical  is  forced  into  the  wood  under  pressure,  and  in  the  method  descrilied  zinc 
chlorid  is  mentioned  as  the  cheapest  and  most  common  substance  used  iji  this 
country.  Tind)er  treated  in  this  manner  is  said  to  have  its  durability  increased  by 
12  to  IB  years  in  the  case  of  white  pine  railroad  ties,  or  from  18  to  30  years  in  railroad 
structural  timbers. 

SEEDS     WEEDS. 

Timothy,  alsike,  and  red  clover  seeds,  G.  H.  Glark  {Canada  Drpl.  -If/r., 
Comr\s  Branch,  Seed,  Division  Bid.  8,  n.  ser.,  pp.  30). — The  purjiose  of  this  bulletin  is 
to  call  attention  to  the  trade  conditions  in  timothy,  alsike,  and  red  clover  seeds,  and 
to  give  the  results  of  analyses  of  more  than  500  samples  of  seeds  collected  from  vari- 
ous parts  of  Canada.  A  sununary  is  given  of  the  methods  of  seed  testing  and  seed 
control  that  have  been  adopted  in  other  countries,  and  other  information  which  it  is 
believed  would  be  helpful  to  seed  growers,  merchants,  and  consumers.  Inquiries 
were  sent  to  a  large  number  of  correspondents  from  whom  513  samples  were  received 
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and  snl)jected  to  the  usual  seed  analysis.  Tables  are  given  showing  the  market  price 
of  different  lots  of  seed,  the  percentage  of  germination,  number  of  weed  seeds,  and 
the  actual  cost  of  the  living  seed  per  bushel.  A  list  is  given  of  25  of  the  principal 
weed  seeds  found  in  the  different  lots  of  seed  and  the  proportion  in  which  they 
occurred  in  tlie  different  samples. 

Seed-testing-  stations  in  Hungary,  J.  Speir  ( Iraia^.  IBgldand  and  Agr.  Soc. 
Scotland,  5.  ser.,  15  (1903),  pp.  58-62,  fig.  1). — An  account  is  given  of  the  organiza- 
tion of  seed-test  laboratories  in  Hungary,  their  equipment  and  methods  are  described, 
and  results  of  tests  shown.  Tables  are  al=o  given  in  which  the  rate  of  compensation 
demanded  for  making  tests,  together  Avith  the  form  of  the  report  given  for  all  seed 
testing,  are  shown. 

Rules  for  seed,  examinations  adopted  by  Danish,  seed  control  stations 
(  Tlds.^l-r.  TjDulbr.  Phddearl,  S  {l!'(K'),  j>p.  223-233). 

Influence  of  the  remedies  employed  in  combating  smut  on  the  g-ermination 
of  seeds,  R.  ^Mezextzov  {Ynzli.  Jiiis.^.  SiM\  Khoz.  GJia:.,  1902,  No.  4^;  ah.^.  in  Zhur. 
Opuitn.  Agron.  [Jour.  Expt.  Landw.'],  3  {1902),  pt.  G,  pp.  738,  7.?.9).— The  author 
presents  results  of  experiments  carried  out  on  the  Derebchinsk  experiment  field  and 
at  the  Sobyeshinsk  Experiment  Station.  Seeds  were  treated  with  copper  sulphate 
solutions  and  were  soaked  with  hot  water.  In  one  case  the  following  results  were 
obtained:  (a)  In  dry  earth  there  germinated:  Nontreated  seeds  80  percent,  soaked 
in  copper  sulphate  solution  36  per  cent,  soaked  in  vitriol  and  washed  with  lime 
water  46  per  cent,  dipped  in  hot  water  82  per  cent,  (b)  In  moist  earth:  Nontreated 
seeds  95  per  cent,  soaked  in  copper  sulphate  solution  75  per  cent,  soaked  in  copper 
sulphate  solution  and  washed  with  limewater  85  per  cent,  steeped  in  hot  water  96 
per  cent.     Other  series  of  experiments  gave  approximately  the  same  results. — p. 

FIREjrAX. 

On  the  influence  of  salt  water  on  the  viability  of  seeds,  ( ).  Rostkup  (  Tkhskr. 
Landbr.  Fhmtearl,  8  {1902),  pp.  37-40). 

On  the  viability  of  seed  buried  in  the  ground,  O.  Rostrup  ( T'uhskv.  Landbr. 
PJantcad,  8  {1902),  pp.  35-37;  9  {1902),  jip.  27-29). 

On  the  viability  of  weed  seed,  O.  Rostrup  (  TkUslr.  Landbr.  Planicavl,  8  {1902), 
pp.  33-35). — A  cow  was  fed  freshly  cut  weeds  of  different  kinds  and  for  5  tlays  the 
manure  was  examined  for  weed  seeds.  The  viability  of  the  weed  seeds  and  other 
geeds  found  in  217  gms.  of  dung  was  subsequently  determined.  The  total  number  of 
seeds  and  their  viability  are  shown  in  the  accompanying  table: 

Viabddy  of  weed  seed  from  cow  dung. 


Name  of  seeds. 

Total 
number 
of  .seed.s. 

Viability. 

Name  of  seecl.s. 

Total 
number 
of  seeds. 

Viability. 

3, 355 
1,270 
377 
209 
191 
166 
164 

Per  cent. 
52 
51 
49 
27 
5 
24 
11 

125 
119 
44 
44 
3t 
21 

Per  cent. 

87 

Atri/ili.r  jinliilii 

8 

still, 1  rill  mill  id 

Veviiiiiri,  ,i,„;^ti.< 

25 

9 

35 

86 

A  large  number  of  other  seeds  were  identified,  but  being  found  in  only  small 
numlaers  the  results  of  the  determinations  of  viability  can  not  be  considered  of 
general  value.  In  order  to  ascertain  whether  the  length  of  time  during  whicli  the 
seeds  remain  in  the  digestive  tract  influences  the  results  of  the  viability  determina- 
tioiv,  the  germination  of  seeds  of  Sobrnum  nigrum  on  subsequent  days  was  deter- 
mined, with   results  as  follows:    First  day  after  feeding,  48  per  cent;  second  day,  53 
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per  cent;  third  day,  55  per  cent;  fourth  day,  52  per  cent,  and  fifth  day,  5  out  of  7 
seeds  germinated.  The  percentage  viability  of  seeds  does  not  therefore  appear  to 
differ  whether  the  seeds  take  1  or  5  days  to  pass  through  the  digestive  tract  of  the 

cow. — F.    W.    WOLL. 

Notes  on  -weeds,  W.  Carruthers  (Jour.  Iloij.  Agr.  Soc.  England,  63  {1902),  pp. 
379-288,  figs.  8). — Illustrated  notes  are  given  of  a  number  of  the  more  troublesome 
weeds  to  which  the  author  has  had  his  attention  called  by  means  of  specimens 
received  and  inquiries  regarding  the  habits  and  methods  for  eradication.  A  brief 
study  is  also  reported  on  the  British  brome  grasses  and  a  key  is  added  for  the  deter- 
mination of  the  different  species  known  to  occur  within  the  Kingdom. 

Killing  weeds  in  lawns,  L.  R.  Jones  and  W.  J.  Morse  (  Yermonl  Sta.  Rpt.  1902, 
•pp.  243-248,  figs.  2). — Notes  are  given  on  the  destruction  of  chick  weed  and  crab  grass 
in  lawns.  For  the  destruction  of  chickweed  raking  the  lawns  or  soM"ing  them  with 
salt,  or  both  methods  combined,  were  found  effective  when  made  the  last  week  of 
Jime.  The  application  of  2  qt.  of  salt  to  the  square  rod,  followed  by  thorough  raking 
of  the  chickweed  and  a  liberal  sowing  of  grass  seed,  was  completely  successful  in 
exterminating  chickweed  and  in  securing  a  full  stand  of  grass.  It  is  suggested  that 
where  salt  is  used  on  a  lawn  it  should  be  done  cautiously  on  a  small  scale,  as  the  effects 
will  vary  in  different  soils  and  seasons.  For  the  eradication  oi  the  crab  grass  the 
authors  suggest  care  in  selection  of  seed  to  avoid  the  introduction  of  this  plant,  which 
is  an  annual ;  the  use  of  grass  seed,  fertilizer,  and  water  freely  so  as  to  keej)  the  grass 
in  vigorous  growth;  and  the  hand  weeding  of  the  crab  grass  if  it  should  appear. 
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Report  of  the  vegetable  pathologist,  D.  ^IcAlpixe  {Jour.  Dcpt.  Agr.  Victoria, 
1  {1902),  No.  8,  pp.  801-808,  pils.  2). — Among  the  subjects  reported  upon  an  account 
is  given  of  experiments  on  the  resistance  of  varieties  of  wheat  to  the  rust,  and  the 
fact  is  brought  out  that  so  far  as  economic  importance  is  concerned  the  only  rust 
occurring  in  Victoria  is  that  known  as  summer  rust  {Pucdnia  graminis).  So  far  as 
it  has  been  determined  this  rust,  which  is  very  abundant  in  Australia,  produces 
uredospores — which  would  retain  their  vitality  only  during  comparatively  mild 
weather — and  teleutospores,  but  the  relationship  between  the  teleutospores  and  the 
subsequent  production  of  rust  has  not  been  determined.  Notes  are  also  given  on 
the  treatment  of  grain  for  the  prevention  of  stinking  smut,  formalin,  copper  sulphate, 
and  corrosive  sublimate  solutions  being  used.  The  different  solutions  were  efficient 
in  preventing  the  occurrence  of  stinking  smut,  but  the  most  satisfactory  treatment 
was  that  where  the  seed  was  soaked  for  10  minutes  in  a  solution  of  1  lb.  <>f  formalin 
to  100  gal.  of  water.  Notes  are  given  on  the  l)lack  spot  of  apples  and  pears  due  to 
Fusicladium  sp.,  as  well  as  the  bitter  rot  of  apples. 

Attention  is  called  to  experiments  for  the  prevention  of  a  fungus  disease  of  grasses. 
This  fungus  {Isaria  graminipcrdn)  is  figured  and  described,  and  it  is  shown  that  a 
liberal  application  of  nitrogenous  manures,  sulphate  of  ammonia  being  tlie  most 
satisfactosy,  gave  absolute  exemption  from  attacks  of  the  fungus.  The  application 
of  the  fertilizer  not  only  prevented  the  occurrence  of  the  disease  but  stimulated  a 
greater  production  of  forage. 

The  diseases  of  cultivated  plants,  G.  Delacroix  {Maladies  des  plantes  cultivees. 
Paris:  Mta.  Agr.,  1902,  pp.  73,  figs.  81). — Illustrated  descriptive  notes  are  given  of  a 
large  number  of  diseases  of  cereals,  potatoes,  beets,  forage  plants,  vegetables,  orchard 
and  \'ineyard  fruits,  etc.,  together  with  brief  suggestions  of  the  most  approved  methods 
of  combating  these  troubles. 

Notes  on  some  important  plant  diseases  of  the  Tropics,  F.  Noack  {Ztsdir. 
Pflanzenkrank.,  12  {1902),  Xos.  4,pp-  227-234;  J,  pji-  283-291). — Brief  critical  notes  are 
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given  on  recent  investigations  in  many  tropical  conntries  of  some  of  the  more  imi)or- 
tant  diseases  of  economic  j^lants.  Among  tliosc  reviewed  are  the  diseases  and  insects 
affecting  coffee,  cacao,  tea,  sugar  cane,  cotton,  pineapples,  l)ananas,  citrus  fruits, 
rubber  trees,  and  cork  oalc. 

Notes  on  some  plant  diseases,  K.  Malkofp  {Ztfichr.  J'flanzenlrank.,  12  {1902'), 
No.  5,  pp.  283-285,  fig.  1) . — Brief  notes  are  given  on  a  number  of  diseases  of  plants 
which  the  author  observed  in  the  vicinity  of  Gottingen.  The  first  described  is  the 
anthracnose  of  clover  due  to  Gkwsporium  cauUvorum.  The  author  claims  that  red 
clover  grown  from  seed  from  different  countries  seems  to  be  unequally  affected,  that 
from  eastern  North  America  being  most  subject  to  disease,  while  the  south  Russian, 
Polish,  and  Canadian  was  least  attacked.  In  addition  to  the  red  clover,  tlie  author 
reports  the  fungus  as  attacking  Trifoliinn  jmrpureum  and  T.  medium.  The  early 
mowing  of  clover  fields  is  recommended  to  prevent  the  spread  of  the  disease.  A 
second  disease  which  also  attacks  clover  is  due  to  the  fungus  Macrosporium  sm-fimr- 
forme.  This  fungus  attacks  the  leaves,  giving  them  a  ragged  appearance  and  later 
causing  them  to  turn  brown  and  fall  from  the  plants.  Inoculation  experiments  were 
carried  on  with  cultures  of  this  fungus  which  seem  to  demonstrate  that  it  was  due 
to  this  particular  organism.  The  third  disease  described  is  that  of  leaf  spot  of  rye, 
caused  by  the  presence  of  ItJnpicJiosporintn  graminlcold.  The  extent  of  injury  due 
to  this  cause  was  not  determined. 

The  distribution  of  the  anthracnose  of  red  clover,  G.  Linhart  {Zt.'icJir. 
Fjldiizcvlrank.,  12  {1902),  No.  5,  2>p.  2S1,  ^.9^').— The  distribution  of  Gla'oxporium 
cauUvorum,  the  cause  of  clover  anthracnose,  or  stem  browning,  as  it  is  called,  is  said 
to  cover  practically  all  of  Europe  wherever  red  clover  is  grown.  The  author  says 
that  plants  grown  from  American  or  European  seed  suffer  alike  and  in  some  places 
as  much  as  50  per  cent  of  the  plants  were  observed  to  be  dead  as  a  result  of  the 
fungus.  Weather  conditions  are  said  to  exert  an  important  influence  on  the  occur- 
rence of  the  diseases,  unusual  wet  w^eather  greatly  favoring  its  spread.  So  far  as 
the  author's  observations  go,  alfalfa  does  not  appear  to  be  subject  to  this  disease. 
The  fungus  attacks  all  of  the  above-ground  parts  of  the  plant,  the  stems  and  petioles 
in  particular,  causing  them  to  turn  brown  as  though  burned.  There  is  thought  to 
be  some  evidence  of  the  transmission  of  the  disease  by  means  of  infected  seed,  and 
it  is  recommended  that  seed  be  treated  with  a  1  per  cent  solution  of  Bordeaux  mix- 
ture before  sowing. 

Investigations  on  cereal  rusts,  E.  Maechal  {Bui.  Agr.  \_Brussels'],  19  {1903), 
No.  1,  pp.  114-158). — After  briefly  reviewing  the  present  status  of  the  cereal  rust  prob- 
lem the  author  gives  descriptions  of  the  more  common  species  which  he  has  investi- 
gated. Among  those  described  are  the  black  rust  { Puccmia  graminis) ,  brown  rust 
{P.  friticina),  yellow  rust  of  wheat  (P.  glumarion),  brown  rust  of  rye  {P.  dkpcrsa), 
pale  rust  of  barley  {P.  .vmplcx),  and  crown  rust  (P.  coronifcra) .  Most  of  these  rusts 
have  specialized  forms  which  are  also  described.  Analytical  keys  are  given  for  the 
determination  of  the  kind  of  rust  found  upon  a  plant,  and  a  tabulated  statement  is 
presented  showing  the  distribution  and  frequency  of  occurrence  of  the  different 
species  in  Belgium. 

The  author  states  that  wheat  is  most  frequently  attacked  by  the  brown  rust,  fol- 
lowed by  the  yellow  and  black  rusts  in  order  of  frequency.  The  figures  upon  which 
this  conclusion  is  based  are  the  averages  of  observations  made  during  2  seasons 
although  slight  differences  are  noted,  particularly  in  the  relative  occurrence  of  the 
yellow  and  black  rusts.  Upon  the  rye  the  principal  species  is  the  brown  rust,  the 
black  rust  l)eing  rather  rare  and  spasmodic  in  its  appearance.  The  common  ])arley 
rust  is  the  pale  rust  whic^h  was  found  present  in  92  per  cent  of  all  the  specimens 
examined.  The  black  rust  is  frequent  in  certain  years,  while  the  yellow  rust  which 
is  so  destructive  in  Sweden  is  unknown  in  Belgium.  The  oats  suffer  most  from  the 
crown  rust,  and  the  black  rust  is  comparatively  rare.     The  varying  susceptibility  of 
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different  varieties  to  disease  is  shown  and  the  influence  of  soils,  meteorological  con- 
ditions, fertilizers,  seeding,  etc.,  on  rust  development  are  discussed.  The  role  of  bar- 
berry and  boraginaceous  and  other  plants  on  the  alternate  generations  of  the  rust 
fungus  is  commented  upon  at  considerable  length.  The  losses  due  to  cereal  rusts  are 
discussed  and  suggestions  given  for  their  prevention.  Among  the  suggestions  offered 
are  the  sowing  of  resistant  varieties,  early  seeding,  and  rational  fertilizing. 

The  treatment  of  stinking-  smut  in  wheat,  J.  Reed  {Colorado  Sta.  Bid.  79. 
pp.  S). — A  description  is  given  of  the  stinking  smut  of  wheat  caused  by  Tdldia  fniens, 
and  2  methods  of  treating  the  seed  for  smut  prevention  are  described.  In  these 
treatments  the  seed  was  either  soaked  or  sprinkled  with  solutions  of  copper  sul- 
phate, corrosive  su1)limate,  potassium  sulphid,  and  formalin.  The  results  oT)tained 
showed  the  efRcien(;y  of  copper  sulphate,  corrosive  sublimate,  and  formalin,  and 
demonstrated  that  potassium  sulphid,  besides  being  very  expensive,  isnotan  ethcient 
remedy.  Sprinkling  the  solutions  over  the  grain  and  thoroughly  mixing  by  raking 
or  shoveling  is  recommended  as  the  quickest  and  easiest,  as  well  as  most  efficient 
treatment. 

Potato  diseases  and  their  remedies,  L.  R.  Jones  and  W.  J.  Morse  (  Vermont 
Sta.  lipt.  1002,  pp.  209-230). — A  report  is  given  of  the  potato  diseases  as  they  occurred 
in  1901  and  1902,  the  results  of  spraying  experimenis,  the  relation  of  date  of  digging 
to  development  of  potato  rot,  the  effect  of  top  pruning  potatoes,  and  potato  scab 
experiments.  During  1901  and  1902  then;  was  an  unusual  prevalence  of  the  late 
blight  and  rot  due  to  Ph/tojditJiora  i»festfm.'<,  and  the  conditions  are  believed  favorable 
for  the  destructive  occurrence  of  the  disease  in  1903  unless  the  summer  should  be  an 
unusuall}^  dry  one.  In  order  to  prevent  serious  losses  from  this  cause  the  authors 
suggest  the  selection  and  saving  of  seed  from  the  earlier  planted  crop  on  light  soils 
so  that  there  will  be  as  little  fungus  as  possible  introduced  to  the  seed  potatoes,  and 
the  thorough  spraying  of  the  plants  with  Bordeaux  mixture  during  the  season. 

The  spraying  experiments  reported  were  begun  in  1901,  comparison  being  made 
between  Bug  Death  and  a  Bordeaux-Paris-green  mixture.  The  results  are  given  at 
some  length,  from  which  it  ai)pears  that  although  Bug  Death  was  used  in  very  large 
amoimts  its  ineflicieney  as  a  fungicide  was  demonstrated.  During  the  second  year 
the  spraying  exi^eriments  were  continued  but  Bordeaux  mixture  and  Paris  green 
alone  were  used.  The  results  of  these  experiments  are  shown  and  a  tabular  state- 
ment is  given  showing  the  average  gain  for  12  years  attributed  to  the  use  of  Bordeaux 
mixture  on  late  potatoes.  The  average  increased  yield  attributed  to  this  cause  was 
.115  bu.  per  acre. 

While  carrying  on  the  spraying  experiments  during  the  summer  the  soil  of  certain 
rows  was  sprayed  to  ascertain  whether  this  treatment  would  prevent  the  development 
of  the  spores  falling  upon  the  soil  and  reaching  the  tubers.  The  results  ol)tained 
are  not  considered  conclusive,  and  although  there  was  some  evidence  of  eradication 
of  disease  this  method  of  spraying  is  not  recommended  as  practicable. 

The  question  of  how  soon  blighted  potatoes  should  be  dug  has  been  frequently 
asked  the  authors,  and  a  series  of  investigations  was  undertaken  to  ascertain  the 
proper  time  of  digging.  The  size  of  the  plats  and  the  extent  of  the  experiment  are 
considered  too  limited  to  admit  of  generalizations,  but  it  appears  that  there  was 
usually  a  greater  loss  from  the  earlier  digging.  So  far  as  the  investigations  go,  they 
seem  to  show  that  where  there  is  danger  of  potato  rot  it  is  best  to  delay  the  digging 
for  10  days  or  more  after  the  tops  have  died. 

The  effect  of  top  pruning  was  studied  on  account  of  the  unusual  luxuriance  of  the 
potato  tops,  especially  where  they  had  been  properly  sprayed.  The  common  belief 
was  expressed  that  such  a  growth  would  interfere  with  the  jiroduction  of  tubers,  con- 
sequently the  stalks  of  alternate  rows  were  clipped  back  so  as  to  present  only  about 
a  foot  of  growth  above  the  soil.  The  yield  from  the  different  rows  at  harvest  is 
shown,  from  which  it  appears  that  practically  ^  of  the  crop  was  sacrificed  by  the 
cutting  of  the  tops. 
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Potato  scab  experiments  were  carried  on  during  the  seasons  covered  by  the  report 
in  wliich  the  susceptibility  of  different  varieties  was  tested.  In  1901  11  varieties 
were  tested  and  in  1902  14  varieties.  A  comparison  of  the  results  shows  considerable 
difference  in  the  behavior  of  the  different  varieties,  and  the  results  are  such  as  to 
lead  to  the  hope  tliat  scab-resistant  varieties  maj^  be  secured  by  breeding  and  selec- 
tion. Disinfection  experiments  in  whi(;h  formalin,  corrosive  sublimate,  and  formal- 
dehyde vapor  were  tested  for  scab  prevention  were  carried  on  and,  as  in  all  previous 
trials,  both  corrosive  sublimate  and  formalin  solutions  proved  equally  efficient.  The 
experiments  with  sulphur  fumes  and  formalin  vapor  are  to  be  continued. 

Diseases  of  the  potato  in  Ireland,  T.  Johnson  {Jour.  Dept.  Agr.  and  Tech. 
Instr.  Ireland,  3  {1003),  Nv.  1,  pp.  8-21). — Attention  is  called  to  a  number  of  diseases 
of  potatoes  which  occur  more  or  less  abundantly  in  parts  of  Ireland,  at  times  causing 
serious  losses.  The  potato  blight  {PerunoKjxira  InfeManH)  and  the  sclerotium  disease 
{Srierot'mia  scleral ioriDn),  as  well  as  the  bacterial  and  Ehizoctonia  diseases  of  potato 
are  described,  and  an  account  given  of  the  attack  of  Phellom>/ces  aclerotlophorns  upon 
the  potato.  So  far  as  the  author  is  aware  this  fungus  has  not  previously  been 
observed  in  Great  Britain,  and  while  truly  parasitic  may  cause  considerable  unsus- 
pected damage  to  the  potato  crop.  It  gives  rise  to  a  skin  disease  or  scab  of  the  potato 
tuber,  followed  by  the  rotting  of  the  potato.  In  the  earlier  stage  the  presence  of 
the  fungus  is  indicated  by  the  appearance  of  white  shining  patches  on  the  skin  of  the 
tubers,  and  later  the  ei^ideimal  layers  peel  off  leaving  the  underlying  tissues  exposed 
to  the  rot  fungi.  The  disease  may  be  carried  over  from  one  crop  to  another  by  plant- 
ing with  infected  tubers  and  care  should  be  taken  to  exclude  them  when  ol)served. 

Notes  are  given  on  a  number  of  diseases  of  other  plants,  most  of  which  are  of  com- 
mon occurrence. 

Some  diseases  of  the  potato  and  of  fruit  trees,  A.  Linton  {Jour.  Kliedir.  Agr. 
Soc.  and  School  Agr.,  4  {1903),  No.  5,  pp.  197-208,  ph.  4)- — A  description  is  given  of 
a  number  of  diseases  of  the  potato  and  of  various  fruit  trees  that  are  caused  by 
attacks  of  fungi,  insects,  or  other  animals.  Among  the  diseases  of  the  potato  the 
most  loss  is  occasioned  by  attacks  of  the  early  blight  {Macrosporium  solani).  The 
early  planting  of  potatoes,  the  use  of  less  susceptible  varieties,  and  spraying  with 
Bordeaux  mixture  are  recommended  as  preventive  measures.  The  enemies  of  the 
fruit  trees  described  are  mostly  insects,  stem  borers  and  scale  insects  predominating, 
with  notes  on  peach-leaf  curl,  ]>lum  rust,  grape  downy  mildew,  etc. 

A  new  fungus  disease  of  potatoes,  K.  S.  MacDougall  ( Trans.  Iligldand  and 
Agr.  Soc.  Scotland,  5.  ser.,  15  {1903),  ])]>.  312-319,  figs.  4). — A  description  is  given  of 
a  disease  of  potatoes  caused  by  the  fungus  Chrysophlyctis  endoJiiotica.  This  disease 
has  been  previously  described  (E.  S.  R.,  14,  p.  979),  and  attributed  to  attacks  of 
this  fungus  as  well  as  to  CEdomyces  leproides.  The  life  history  of  the  fungus  is 
described,  and  its  occurrence  on  the  potato  crop  is  said  to  have  first  been  noticed  in 
1899.  In  1900  it  was  less  al)undant,  but  in  the  following  years  was  quite  prevalent. 
It  is  characterized  by  a  peculiar  warty  outgrowth  in  the  tubers,  and  commences 
about  July  or  August,  developing  with  the  potatoes.  Infection  is  usually  through 
the  eyes  of  the  tubers,  and  may  result  in  warty  excrescences  that  are  sometimes 
even  larger  than  the  potato  itself.  The  disease  is  likely  to  manifest  itself  most  seri- 
ously in  damp  places,  although  no  percei^tible  deficiency  has  been  noticed  in  the 
crop.  After  the  potatoes  are  dug  there  appears  to  be  no  further  development  of  the 
disease,  nor  do  the  affected  potatoes  seem  more  liable  to  decay.  In  planting  the 
seed  tubers  should  be  carefully  examined,  and  all  affected  ones  rejected. 

A  bacterial  disease  of  sugar  beets,  G.  Cr.  Hedgcock  and  H.  Metcalf  {Ztschr. 
Fflanzenhrank.,  12  [1902),  No.  6,  pp.  321-324)- — A  description  is  given  of  a  disease  of 
sugar  beets  wliich  was  recognized  In'  the  authors  in  various  parts  of  Nebraska  during 
the  autumn  of  1901  and  later  reported  to  them  as  occurring  in  Arizona  and  Colorado. 
As  a  result  of  the  attacks  of  the  bacteria  the  roots  begin  rotting  at  their  tips  and  later 
the  leaves  and  all  the  above-grouml  parts  of  the  beets  become  entirely  infested.     The 
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organism,  Avhicli  has  been  isolated  and  cultivated  through  various  media,  is  described 
at  some  length.  The  bacterium  seem  to  be  somewhat  similar  to  that  described  by 
Kramer  as  the  cause  of  bacteriosis  of  beets,  but  differs  in  being  anaerobic,  growing 
upon  gqjatin  and  potatoes  and  developing  a  brown  pigment  with  the  evolution  of 
gas  on  sugar-beet  cylinders.  The  disease  seems  to  be  most  prevalent  in  wet  soi^s 
and  it  is  possible  that  the  draining  of  these  soils  would  tend  to  the  restriction  of  the 
organism. 

Nematode  diseases  of  bananas,  sugar  beets,  etc.,  V.  Mosseri  {La  nudrtdie 
vermicnliiire.  Cairo:  InM.  Fr<nn;itix,  1903,  pp.  40,  pis.  S,  figa.  4)- — An  account  is  given 
of  nematode  diseases  of  bananas,  sugar  beets,  and  a  number  of  other  economic  plants 
which  are  caused  by  the  presence  of  the  nematode  Hcterodera  radlricola.  The  effect  of 
these  parasites  upon  their  host  plants  is  described,  and  a  complete  description  is  given 
of  the  organism  and  its  life  history.  Mention  is  made  of  31  families  of  j)lants,  embrac- 
ing more  than  100  species,  which  are  known  to  the  author  to  be  subject  to  the  attacks 
of  this  nematode.  The  effect  of  the  disease  on  the  composition  of  sugar  beets  is 
shown  by  analyses,  and  suggestions  are  given  for  combating  the  trouble.  These 
consist  in  sterilizing  the  soil  wherever  possible,  the  rotation  of  crops,  submersion  of 
land  from  irrigation  ditches,  use  of  certain  fertilizers,  naturally  resistant  varieties,  etc. 

Nematodes  in  out-of-door  plants,  A.  Osterw alder  {Zischr.  Fflanzenkrank.,  12 
{190^),  d\o.  '!,  pp.  SSS-34-,  Jiys.  5). — The  occurrence  of  nematodes  in  the  leaves, 
stems,  and  flowers  of  a  number  of  wild  plants  is  mentioned,  and  their  effect  upon 
the  appearance  of  the  plant  is  described.  The  species  of  nematode  most  commonly 
observed  was  Tylenchus  devastatrix. 

Anag-allis  arvensis  as  a  host  plant  for  stem  nematodes,  C.  J.  J.  Van  Hall 
and  M.  W.  V.  Van  Bi.m.evei.t  {Tijdschr.  PhniienzicJdni,  S  {1902),  pp.  144-149,  pi.  1).— 
The  authors  found  ih-Ai  A  nag allis  arrenais,  a  common  weed,  especially  on  the  light 
soils  used  for  onion  and  hyacinth  culture,  was  a  favorite  host  plant  for  the  nematode 
Tgleiieliii.s  dev((.'<fatri.e  that  is  so  injurious  to  the  onion  and  hyacinth  culture.  This 
fact  is  thought  to  account  for  the  difficulty  of  ridding  infected  land  of  the  nematode, 
even  after  years  of  cultivating  with  immune  crops. — n.  m.  pieters. 

Some  diseases  of  sugar  cane  in  the  West  Indies,  A.  Howard  {Ann.  Bat.,  17 
{1903),  No.  66,  pp.  373-411,  pi.  i).— An  account  is  given  of  the  "rind"  disease  of 
sugar  cane  and  also  a  root  disease  which  is  quite  prevalent.  The  author  claims  that 
the  Melanconium  found  on  diseased  sugar  canes  in  the  West  Indies  is  not  the  cause 
of  the  rind  disease,  as  has  l)een  claimed  ])y  other  authors,  liut  it  is  wholly  sapro- 
phytic in  its  growth.  The  phases  of  Trichosplueria  sacchari,  which  are  claimed  to  be 
identical  with  those  of  Thielaiiopms  etJiaceticus,  cause  a  disease  of  cane  cuttings  in  the 
West  Indies  which  is  identical  with  the  pineapple  disease  of  cane  cuttings  in  Java, 
and  in  addition  the  fungus  is  parasitic  on  the  growing  cane.  The  rind  disease  of  the 
sugar  cane  in  the  West  Indies  is  identical  with  that  known  as  red  smut  in  Java,  and 
is  caused  by  the  fungus  Colletotrichum  falcatum.  This  fungus  readily  attacks  ripening 
canes  at  wounds  and  at  the  old  leaf  bases,  as  well  as  the  young  canes  which  are  capa- 
ble of  active  growth.  The  Melanconium  referred  to  above  infects  the  canes  at  the 
points  where  they  have  been  invaded  by  the  Colletotrichum.  The  common  root 
disease  of  sugar  cane  in  Barbados  is  that  caused  by  the  fungus  Mirasmms  sacchari. 
Under  certain  conditions  the  mycelium  of  this  fungus  attacks  the  growing  tissues  of 
the  roots,  causing  their  destruction. 

The  gummosis  of  the  sugar  cane,  R.  G.  Smith  (Proc.  Linn.  Soc.  New  South 
Wales,  27  {1902),  jit.  l,jjp-  31-47, pis.  2). — A  description  is  given  of  the  disease  of  sugar 
cane  caused  by  Bacterium,  vascvlarum.  The  substance  of  this  paper  has  been  previ- 
ously noted  (E.  S.  R.,  14,  p.  876). 

An  ascobacterium  from  the  sugar  cane,  R.  G.  Smith  {Proc.  lAnn.  Soc.  Neio 
South  Wales,  27  {1902),  jjt.  l,pp.  137-145,  pi.  1). — A  description  is  given  of  Bacterium 
sacchari,  n.  sp.,  which  has  been  noted  elsewhere  (E.  S.  R.,  14,  p.  876). 
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A  gum-forming-  bacterium,  from  Eucalyptus  stuartiana,  R.  G.  Smith  {Proc. 
Linn.  S(jr.  Xew  Sml/i  Wn/rs,  J7  {H'OJ),  pt.  J,  pp.  2.)0-?3G,  pJ.  7). —A  description  is 
given  of  Bacterium  eucali/pfi,  n.  sp.,  which  is  found  in  the  sacchariu  exudate  of 
Eucalyptus  .'ituartiana.  The  occurrence  of  this  organism  has  been  ])reviously  men- 
tioned (E.  S.  E.,  14,  p.  876). 

The  bacterial  origin  of  gums  of  the  arabin  group,  K.  G.  Smith  {Proc.  Linn. 
Soc.  New  South  Wale.%  21  {1902),  pt.  .*',  pp.  383-407). — A  study  was  made  of  various 
gums  to  determine  the  possibility  of  their  bacterial  origin.  Fresh  material  was 
obtained  from  Acacia  perinimrvis,  and  from  the  twigs  of  this  tree  small  portions  of 
gum  were  removed,  the  exterior  portion  sterilized,  and  cultures  made  from  the  frag- 
ment:^. In  nearly  every  case  2  forms  of  bacteria  were  found  present.  The  first,  to 
whicii  the  name  Bacteriiuii  acacix  is  given,  the  author  believes  is  the  cause  of  the 
l)roduction  of  the  principal  portion  of  the  gum  found  on  this  plant.  This  organism 
in  the  laboratory  was  found  to  form  a  gum  whicli  l)ehaved  in  all  its  reactions  the 
same  as  the  natural  gum.  The  formation  of  gum  on  this  tree  is  considered  a  bacterial 
disease,  the  bacteria  elaborating  the  i)lant  juices  into  gum  wliich  resembles  the  gum 
arable  in  its  properties. 

The  second  organism,  to  wliicii  tlie  name  B.  metarabinum  is  given,  is  believed  to 
produce  the  more  insoluble  gums  whicli  occur  associated  with  the  others.  In  con- 
clusion the  author  states  that  gums  of  the  arabin  group  occur  not  only  in  the  Acacias, 
but  among  other  plants,  particularly  certain  Rosaceae,  and  he  believes  it  probable 
that  they  are  produced  by  the  worii  of  similar  organisms  to  those  described  above. 

Cucumber  diseases,  G.  E.  Stone  {Mas.%ichusetts  Sta.  Bui.  87,  pp.  29-43,  figs.  8). — 
Descriptions  are  given  of  a  number  of  cucumber  diseases,  particular  attention  being 
paid  to  those  occurring  on  cucundiers  grown  under  glass.  Among  those  described 
are  a  leaf  curl,  in  which  the  leaves  assume  a  spherical  form  due  to  the  inrolling  of 
the  wilted  edges  of  the  leaves;  a  stem  curl,  which  is  said  to  be  a  more  pronounced 
form  of  the  same  disease;  and  a  cucumber  wilt,  all  of  which  are  attributed  to  improper 
conditions  of  cultivation.  Among  the  diseases  caused  by  fungi  are  the  anthracnose, 
downy  mildew,  timl:»er  rot,  damping  off,  powdery  mildew,  nematode  diseases,  etc. 
These  different  diseases  are  described  and  preventive  means  suggested  where  such 
aie  known.  The  author  recommends  tlie  fumigation  of  the  houses  before  planting 
witli  sulphur  or  potassium  cyanid.  The  sulphur  treatment  is  less  expensive,  but  for 
most  purposes  the  cyanid  is  to  be  preferred.  Either  of  the  treatments  will  remove 
some  of  the  more  common  pests  of  greenhouses,  and  it  is  believed  that  growers  will 
find  the  practice  of  fumigation  highly  advantageous. 

Orchard  diseases  and  their  remedies,  L.  R.  Jones  and  W.  J.  Morse  (  Vermont 
Sta.  Rpf.  1902,  pp.  ,?50-^.55).— A  description  is  given  of  the  destructive  presence  of 
the  apple  scab  fungus  during  the  summer  of  1902.  Owing  to  the  excessive  amount 
of  rainfall  spraying  was  much  interfered  with,  and  in  many  cases  wdiere  applications 
of  Bordeaux  mixture  and  Paris  green  were  made  early  in  June  a  rusting  or  russeting 
of  the  fruit  was  reported  and  in  a  few  cases  there  was  a  decided  spotting  of  the  foli- 
age. Similar  troubles  were  reported  during  the  season  from  a  number  of  localities, 
and  after  a  careful  examination  the  authors  reached  the  conclusion  that  the  trouble 
is  due  primarily  to  weather  conditions  and  is  aggravated  by  the  spraying.  An 
inspection  of  the  orchards  of  Grand  Isle  gave  abundant  evidence  of  gain  from  spraying, 
and  while  there  was  a  serious  amount  of  damage  due  to  the  russeting  the  quality  of 
the  well-sprayed  fruit  was  much  higher  than  that  from  the  unsprayed.  The  experi- 
ence derived  during  the  season  suggests  that  the  strength  of  solutions  should  be 
varied  to  suit  the  period  of  growth,  climatic  conditions,  and  fineness  of  the  spray. 
The  coarser  the  spray  the  weaker  should  be  the  solutions,  and  in  early  spring 
stronger  mixtures  may  be  used  than  during  the  summer. 

Studies  are  reported  upon  plum  blight  which  have  already  been  noted  (E.  S.  K., 
14,  p.  880). 
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A  destructive  apple  rot  following-  scab,  H.  J.  Eustace  {Neiv  York  State  Sta. 
Bui.  ^^7,  pp.  367-389,  pis.  9). — During  the  autumn  of  1902  in  western  New  York 
there  appeared  a  white,  mildew-Hke  fungus  upon  apples  which  was  associated  with 
the  scab  which  had  been  unusually  prevalent  during  the  season.  There  was  no  rela- 
tion between  the  2  fungi  except  that  the  apple  scab,  by  breaking  the  epidermis,  made 
it  possible  for  the  second  fungus  to  infest  the  fruit.  An  examination  showed  that 
this  new  disease  was  caused  by  the  fungus  Cephalotheciuui  roscum,  a  fungus  which 
had  hitherto  been  regarded  as  a  saprophyte.  A  description  is  given  of  the  organism 
and  the  effect  whi('h  it  produces,  as  well  as  statements  regarding  tlie  susceptibility 
of  various  varieties  to  the  disease.  Rhode  Island  Greening,  Fall  Pippin,  and  Fameuse 
seemed  more  affected  than  any  other  varieties,  the  Rhode  Island  Greening  suffering 
by  far  the  most. 

While  the  author's  investigations  were  confined  to  western  New  York,  replies 
which  were  received  from  a  number  of  other  localities  indicate  that  the  same  trouble 
existed  in  Michigan,  Ohio,  and  Nebraska.  The  fungus,  which  grows  commonly  as 
a  saprophyte,  was  studied  and  attempts  made  to  discover  its  means  of  being  carried 
over  from  season  to  season.  So  far  the  author  has  been  unal)le  to  find  the  organism 
on  any  portion  of  the  apple  tree  except  its  fruit,  but  it  has  been  reported  as  occurring 
on  maple  trees  in  a  way  that  suggests  it  may  possibly  be  parasitic.  This  point  will 
be  determined  by  subsequent  investigations.  The  fungus  has  been  found  saprophytic 
on  the  black  knots  of  cherry  and  plum  trees,  as  well  as  on  firewood,  and  also  on  the 
fruiting  pedicels  of  grapes. 

Inoculation  experiments  are  reported  in  which  the  rot  was  easily  produced,  and 
preventive  measures  are  suggested.  Spraying  the  trees  for  the  prevention  of  scab 
would  greatly  reduce  the  liability  of  attacks  of  rot,  and  the  apjales  when  gathered 
should  be  carefully  assorted  and  placed  in  cold  storage  where  a  dry,  low  temperature 
would  restrict  the  further  development  of  the  fungus.  The  effect  of  dipping  apples 
in  solutions  of  copper  sulphate  and  of  formalin  was  tested  in  which  different  strengths 
of  solutions  were  used,  and  both  the  fungicides  materially  checked  the  growth  of  the 
fungus.  A  soft  rot  caused  by  PeniciUium  glaucum  made  its  appearance  upon  the 
treated  apples,  being  more  abundant  upon  those  than  upon  the  check. 

Apple  troubles  in  1902,  F.  II.  Hall,  F.  C.  Stewart,  and  H.  J.  Eustace  {Xrw 
York  Stale  Sta.  Bal.^.  ^20  and  "227,  popular  ed.,pp.8,  ph.  4)  • — This  is  a  pojiular 
edition  of  previous  publications  (see  above  and  E.  S.  R.,  14,  p.  774). 

Botanical  investigations  on  fruit  diseases  {Illinoh  Sta.  Circ.  67,  pp.  15-19, 
fig.  1). — The  botanical  investigati(jns  reported  were  mostly  made  upon  the  bitter-rot 
fungus,  preliminary  accounts  of  which  have  already  been  given  (E.  S.  R.,  14,  pjx 
367,  581).  Some  other  diseases  were  studied,  among  them  the  black  rot,  brown  rot, 
apple  canker,  etc.  Investigations  Were  also  conducted  on  the  effect  of  spraying 
fruit  trees  while  in  bloom,  the  results  obtained  showing  that  spraying  during  the 
blossoming  period  prevents  the  setting  of  fruit  in  the  case  of  those  blossoms  which 
have  but  recently  opened.  The  fungicide  seems  to  kill  the  stigmas  and  prevents  the 
germination  of  the  pollen.  ^ 

Spraying  for  bitter  rot  {Illinoln  Sta.  Circ.  67,  jyp.  10-15).- — A  brief  report  is  given 
of  the  spraying  which  has  been  carried  on  by  the  station  during  1901  and  1902  for 
the  control  of  the  bitter  rot  of  apples.  In  1902  the  value  of  different  times  and 
numbers  of  applications  was  investigated,  the  work  being  carried  on  in  3  different 
orchards.  The  fungicide  used  was  Bordeaux  mixture  composed  of  4  lbs.  of  lime,  4 
lbs.  of  copper  sulpliate,  and  50  gals,  of  water. 

In  one  orchard  the  trees  sprayed  were  Ren  Davis  and  Huntsman,  the  latter  being 
extremely  susceptible  to  bitter  rot.  A  tabular  statement  shows  that  the  Ben  Davis 
trees  sprayed  5  times  before  the  appearance  of  the  rot  and  once  afterwards  contained 
3.93  per  cent  infected  fruit,  while  those  sprayed  once  shortly  before  the  appearance 
of  the  disease  and  twice  afterwards  gave  16.84  per  cent  of  fruit  which  was  infected 
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with  bitter  rot,  and  the  check  trees  wliich  were  not  sprayed  gave  44.94  2>er  cent. 
The  variety  Huntsman,  which  is  particularly  susceptible  to  disease,  was  given  a 
somewhat  similar  treatment.  Trees  sprayed  4  times  before  the  appearance  of  the 
rot  and  twice  afterwards  yielded  a  crop  54.76  per  cent  of  which  w.as  infected  witli  the 
bitter  rot.  Trees  sprayed  twice  after  the  rot  appeared  had  83.54  per  cent  of  their 
fruit  affected,  while  those  not  sprayed  were  attacked,  to  the  extent  of  89.27  per  cent. 

In  the  other  orchards  the  effect  of  treatment  after  the  appearance  of  the  disease 
was  investigated.  In  one  the  trees  of  the  Ben  Davis  variety  sprayed  5  times  after 
the  disease  had  become  fully  established  gave  a  crop  48.26  per  cent  of  which  waa 
affected.  Those  whic-h  were  sprayed  3  times  after  the  disease  was  established  were 
affected  to  the  extent  of  59.96  per  cent,  and  the  check  trees  68.53  per  cent.  In  the 
third  orchard  where  Willow  Twig  trees  were  sprayed  the  percentage  of  infection  was 
57.82  per  cent  on  trees  si)rayed  5  times  after  the  disease  appeared,  62.34  per  cent  on 
those  sprayed  3  times  after  tlie  apjiearance  of  the  disease,  and  63.81  per  cent  upon 
the  nonsprayed  trees. 

From  these  experiments  the  conclusion  is  drawn  that  it  is  possil)le  by  the  use  of 
Bordeaux  mixture  to  reduce  the  amount  of  bitter  rot  to  less  than  4  per  cent  in 
orchards  where  nearly  45  per  cent  of  the  fruit  of  unsprayed  trees  were  affected. 
Applications  should  be  made  before  the  first  appearance  of  the  disease  to  be  of  the 
greatest  value,  although  those  made  after  the  bitter  rot  had  become  established  were 
not  without  some  effect.  The  fruit  should  be  well  covered  with  the  Bordeaux  mix- 
ture and  this  can  only  be  secured  by  several  successive  applications  of  the  fungicide. 
The  investigations  for  spraying  are  to  be  continued  during  the  present  year. 

Apple  canker,  F.  C.  Sears  ( Nora  Scotia  School  Hort.  Rpt.  1901-2,  j>p.  17-20,  figs. 
2). — A  description  is  given  of  apple-tree  canker,  and  results  of  treatment  for  its  pre- 
vention are  shown.  Based  upon  his  investigations  the  author  recommends  the 
cutting  out  of  the  cankers  and  painting  over  the  exposed  surface  with  copper  sulphate 
foll(  >wed  liy  some  heavy  paint. 

Report  of  the  laboratory  of  vegetable  pliysiolog-y  and  fermentations,  H. 
MfLLEK-TnuRGAU  {Jahreshev.  Vevn.  Stat.  u.  Schnle,  Wddensweil,  1S99-190J,  pp.  66- 
94)- — A  report  is  given  of  investigations  on  frost  injuries  to  fruit  trees  and  grapes, 
the  INIonilia  disease  of  stone  fruit  trees  in  which  the  twigs  suffered  severe  injury,  the 
browning  or  scorching  of  graj^e  stock  due  to  attacks  of  Pseudopeziza  tracheiphUa,  test- 
ing wine  ferments,  on  the  fermentation  of  tannin-free  pear  must,  and  on  the  affec- 
tions to  which  various  wines  are  subject.  Two  papers  by  A.  Osterwalder  on  the 
morphology  of  some  species  of  Saccharomyces  used  in  fermenting  fruit  wines  and 
the  formation  of  sulphureted  hydrogen  in  fruit  and  grape  wines  are  added. 

Two  diseases  of  vanilla,  (i.  Delacroix  {Reprint  from  Bui.  Soc.  My  col.  France, 
18  {1902),  No.  3,  pp.  14,  figs.  2). — A  description  is  given  of  2  fungus  diseases  of 
vanilla,  the  first  of  which  has  previously  been  attributed  to  Calospora  vanilhr  and 
the  second  to  Uromyces  joffrini.  According  to  the  author,  the  fungus  causing  the  first 
disease  is  a  form  of  Gloeospormm  or  Colletotriclium  vaulUiv.  It  causes  considerable 
injury  to  the  vanilla  plants,  and  for  its  prevention  spraying  with  Bordeaux  mixture 
or  similar  fungicide  is  recommended,  care  being  taken  to  prevent  the  fungicide  from 
coming  in  contact  with  the  fruits.  The  second  disease  described  produces  a  rust  of 
vanilla  and  so  far  has  not  proved  of  any  particular  injury. 

At  the  conclusion  of  this  paper  the  author  describes  the  development  of  Glaospo- 
rium  inu.'iariuii,  a  fungus  which  causes  a  l)lackening  of  the  banana  fruit. 

The  gooseberry  mildew  in  Europe,  E.  S.  Salmon  {Jour.  Hoy.  Hort.  Soc.  \_Lon- 
doii],  27  {1902),  pt.  2-3,  pp.  596-601,  fig.  1). — A  review  is  given  of  the  occurrence  and 
and  distribution  of  the  goosel)erry  mildew  Sphxrotheca  mors-urx.  This  disease  seems 
to  be  widely  spread  throughout  northern  p]urope  and  there  is  apparently  evidence 
to  show  that- the  fungus  is  endemic  in  Russia  and  possibly  elsewhere.  Since  the 
first  report  of  the  outbreak  of  this  disease  it  has  appeared  in  widely  separated  dis- 
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tricts  and  in  every  case  assumed  a  serious  character.  A  thorough  spraying  of  the 
affected  plants  with  potassium  sulphid  or  Bordeaux  mixture  is  recommended  as  a 
preventive  treatment. 

The  distribution  of  the  gooseberry  milde^v  in  Russia,  P.  Hennings  {Ztschr. 
Pflanzmkrank.,  12  {1902),  No.  5,  pp.  278,  279).— The  presence  of  the  gooseberry 
mildew  ( SphnroiJu'ca  mors-uvx)  in  various  parts  of  Russia  is  mentioned,  and  a  num- 
ber of  new  stations  are  added. 

Chemical  and  physiological  studies  on  the  mulberry  dwarf  disease,  U. 
Suzuki  (Ztec/ir.  Pflanzenkrank.,  12  {1902),  No.9.  4,  PP-  203-226;  5,  pp.  258-278,  ph. 
2). — This  is  essentially  the  same  article  as  that  previously  noted  from  the  bulletin  of 
the  College  of  Agriculture  of  the  University  of  Tokyo  (E.  S.  R.,  13,  pp.  61,  866). 

Diseases  of  trees  and  plants,  W.  Carruthers  {.Tcmr.  Roy.  Agr.  Soc.  England,  C,:-l 
{11)02),  pp.  2SS-2!i.'>,  figs.  2). — Notes  are  given  on  the  Monilia  disease  of  plums,  the 
ajjple  scab,  the  cherry  fungus  {Gnomonhi  erythrostoma),  clover  disease  caused  by 
Sderotinia  trifollorum,  black  mold  of  currants  {  Capnodiwn .salieinum) ,  and  Rhizoctonia 
disease  of  mangel-wurzels.  Attention  is  called  to  the  diseased  condition  of  potato 
tubers  which  is  due  to  attacks  of  Chrysophlydis  endobiotlca.  Attention  is  also  called 
to  a  previous  publication  in  which  it  was  claimed  that  this  disease  was  due  to 
CEdomyces  leproides.  The  two  fungi  are  said  to  be  identical  and  the  previous  name 
is  the  proper  one  to  be  used. 

iEcidium  elatinum  as  the  cause  of  witches'  brooms  of  the  silver  fir,  E. 
Fischer  {Ztxchr.  rfinnzenkrank.,  12  {1902),  No.  4,  pp-  ir'o-202,  pis.  2).— In  continua- 
tion of  his  previous  investigations  (E.  S.  R.,  14,  p.  162)  the  author  reports  additional 
notes  on  jEcidium  elatinum  as  the  cause  of  the  witches'  broom  of  the  silver  fir. 
Numerous  inoculation  experiments  are  reported  upon  in  which  the  jecidio,  uredo, 
and  teleuto  forms  of  the  fungus  were  employed  and  the  definite  cause  of  the  disease 
determined.  The  alternate  generations  of  tlie  fungus  and  their  host  i)lants  are 
described. 

The  perithecial  forms  «f  Phleospora  ulmi  and  Gloeosporium  nervisequum, 
H.  Klerakn  {Ztschr.  Ffianzenkranlc,  12  {1902),  No.  5,  pp.  257,  258).— It  is  claimed 
that  the  perithecial  form  of  PJdeospora  ulmi,  a  common  fungus  on  elm  leaves,  occurs 
on  the  leaves  that  winter  over  attached  to  the  tree  or  sometimes  detached,  and  this 
form  has  been  described  as  Mycosplnvrella  idmi.  The  perithecial  form  of  Glcvosponvm 
nemseqmnn,  the  cause  of  the  leaf  blight  of  sycamores  and  other  trees,  is  said  to  be 
Lxstadkt  venefa. 

A  disease  of  lilacs  caused  by  Botrytis  vulgaris,  C.  J.  J.  Van  Hall  {Tijdi<c]n\ 
Plantmziekten,  8  {1902),  j^p-  142,  143,1)1.  i).— The  author  observed  that  the  variety 
of  lilac  known  as  Madame  Lemoine  was  affected  by  a  disease  caused  by  Botrytis  vulgaris. 
No  other  variety  of  lilac  was  found  similarly  affected,  although  several  nurseries  were 
examined.  The  disease  begins  at  the  apex  of  the  leaf  and  works  back,  drying  up  the 
leaf  as  it  progresses.  The  dead  portion  of  the  leaf  is  marked  with  a  series  of  rings, 
showing  that  the  disease  proceeds  irregularly  rather  than  steadily.  The  reason  for 
the  special  susceptibility  of  this  variety  is  thought  to  be  its  sensitiveness  to  wet 
weather,  of  which  there  had  been  a  great  deal  during  the  season,  and  that  therefore 
the  plants  were  not  in  condition  to  resist  the  attacks  of  the  parasite.— ii.  m.  pieters. 
Some  pests  of  the  flower  garden,  M.  C.  Cooke  {Jour.  Roy.  Hort.  Soc.  [Lojidon], 
27  {1902),  pt.  2-3,  pp.  369-406,  pis.  3,  figs.  5.5).— Descriptive  notes,  together  with 
suggestions  for  prevention,  are  given  of  a  large  number  of  diseases  of  many  of  the 
common  plants  in  the  flower  garden.  The  diseases  are  j^opularly  described,  the  dis- 
tribution of  the  fungus  indicated,  and  sufhcient  technical  descriptions  given  for  the 
specific  identification  of  the  different  species  of  fungi. 

A  disease  of  the  carnation,  M.  C.  Potter  {.Jour.  Roy.  Hort.  Soc.  \_London'],  27 
{1902),  2)t.  2-3,  pp.  428-430,  figs.  3). — A  description  is  given  of  the  leaf  spot  of  (tar- 
nations caused  by  Septoria  dianihi.     This  disease  has  been  under  observation  for 
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about  4  years,  and  the  presence  of  the  fungus  in  Great  Britain  has  not  hitherto  ])een 
recorded.  The  fungus  is  descril)ed  and  the  results  of  successful  inoculation  experi- 
ments are  rei)orted. 

The  treatment  of  fungus  pests,  A.  Howard  {Imp.  Dept.  Agr.  Wed  Indies, 
Pamphlet  Xo.  17,  lOOJ,  pp.  43,  figs.  5). — Brief  popular  descriptions  are  given  of  a 
number  of  the  more  common  plant  diseases  known  to  occur  within  the  West  Indies, 
and  suggestions  made  oi  measures  to  be  adopted  to  prevent  their  spread. 

Annual  review  of  the  literature  relating  to  plant  diseases,  1901,  M.  Holl- 
KUN<;  (JdJirexhericIit  I'lhcr  die  Xenenuigen.  and.  Leidimgen  anf  dein  (leliiete  der  Pflanzen- 
krdnkhelteii.  Berlin,  1903,  pp.  VIII^SOo). — A  review  is  given  showing  the  progress 
that  has  been  made  in  protecting  useful  plants  against  fungus,  insect,  and  other 
depredations,  and  means  for  preventing  loss  from  these  agencies.  The  literature, 
which  is  quite  voluminous,  is  for  the  most  part  grouped  as  in  the  previous  reports 
(E.  S.  R.,  12,  p.. 658;  14,  p.  62),  the  classification  being  essentially  the  same.  In  the 
present  number  the  author  gives  a  short  summary  of  the  present  status  of  knowledge 
regarding  the  various  topics  discussed,  followed  by  abstracts  of  the  more  important 
contributions  relating  to  them  and  a  list  of  related  papers,  some  of  which  are  briefly 
abstracted.  The  new  grouping  of  all  the  references  to  a  single  topic  will  be  found  a 
decided  advance  over  the  former  arrangement,  in  which  the  important  al)stracts  were 
separated  from  the  briefer  ones  and  those  which  w'ere  only  mentioned  by  title. 


ENTOMOLOGY. 

Proceeding's  of  the  fifteenth  annual  meeting  of  the  Association  of  Economic 
Entomologists  (  U.  S.  Dept.  Agr.,  Division  of  Entomology  Bnl.  40,  n.  ser.,  pp.  124, 
1)1  !<.  J,  figx.  G) . — An  account  of  this  meeting,  held  in  Washington,  D.  C,  December  26 
and  27,  1902,  has  been  previously  given  (E.  S.  R.,  14,  pp.  535-538).  In  addition 
to  the  papers  there  noted,  the  following  are  included  in  the  proceedings: 

The  lime-sulphur-sidt  mixture  in  Connecticut,  W.  E.  BriUon  (p.  38). — This  mixture 
proved  to  be  as  effective  as  any  other  remedy  in  the  destruction  of  scale  insects  and 
did  not  injure  trees  in  any  case.  It  was  also  used  in  several  large  orchards  with 
satisfactory  results. 

DevelopmentandJiibernnfionnfmo.'tquifoe.^,  II.  A.  Morganand.L  W.  Dnpreeipp. 88-92). — 
From  these  studies  it  is  concluded  that  the  24  species  of  mosquitoes  upon  which  notes 
were  made  can  breed  successfully  in  small  pools.  Most  of  the  mosquitoes  deposit 
their  eggs  singly  uj^on  the  surface  of  the  water.  Water  is  believed  not  to  be  essential 
to  the  pupee  of  some  species  so  long  as  moist  soil  is  accessible.  The  only  2  stages  in 
which  the  mosquitoes  were  found  hibernating  were  the  egg  and  adult  conditions. 

Some  insect  inhabitants  of  the  stems  of  Elymus  canadensis,  F.  M.  }yehster  (pp.  92,  93). — 
This  species  was  much  more  extensively  infested  by  insects,  especially  those  of  the 
genus  Isosoma,  than  other  related  species  of  the  same  genus. 

Some  insect  note.,  of  the  year,  F.  M.  Webster  (pp.  93-96). — A  brief  discussion  of  the 
Hessian  fly,  apple  a^Yns,,  Schizocerus  zabriskei,  Ceratomia  catcdpee,  etc.  It  was  observed 
that  the  red  rust  was  more  prevalent  on  wheat  which  had. been  attacked  by  the 
Hessian  fly  than  on  that  which  was  not  thus  affected. 

MoKquitocides,  J.  B.  Smith  (pp.  96-108). — Experiments  were  made  to  determine 
whether  any  insecticide  substances  could  be  mixed  with  water  so  as  to  prevent  the 
development  of  mosquitoes.  In  these  experiments  the  author  tested  permanganate 
of  po<:ash,  INIosquitocide,  salt,  naphthaline,  lime,  copperas,  crude  petroleum,  Phinotas 
oil,  Phinotas  disinfectant  (5  per  cent  and  20  per  cent),  Phinotas  Mark  G,  soluble 
blast  furnace  oil,  Chloro-naphthalum,  Puraline,  Tarola,  Milky  Disinfectant,  cretol, 
soluble  creosdte,  Cresol  (100  per  cent),  Phenol-septol,  Synol  Liquid,  etc.  These  ex- 
periments indicate  that  there  are  several  preparations  which  may  serve  as  disinfect- 
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ants  and  larvicides,  even  when  highh'  diluted.  Good  results  were  oV)tained  from  the 
use  of  Puraline  and  Phinotas  oil. 

Vernacular  names  of  insects,  E.  W.  Doran  (pp.  108-111). — The  author  compiled  a 
list  of  3,500  compound  vernacular  names  of  insects  and  suggests  certain  rules  to  be 
observed  in  writing  these  compound  words. 

Notes  on  the  larger  sugar-beet  leaf  beetle,  F.  JI.  Chittenden  (pp.  lll-llo). — Monoxia 
puncficoUis  was  very  injurious  to  sugar  beets  at  Rocky  Ford,  Colo.  Notes  are^given 
on  the  appearance,  habits,  and  life  history  of  this  insect.  For  controlling  the  beetle 
the  author  recommends  spraying  with  Paris  green  or  arsenate  of  lead. 

Some  insects  recentlg  injurions  to  track  crops,  F.  IT.  Chittenden  (jip.  li;^-120). — 
Biological  and  economic  notes  on  the  fall  army  worm,  white  grubs,  leaf-footed  plant 
ling,  \arious  species  of  blister  lieetle,  Scapteriscus  didactylus,  S.  ahbreviatus,  Nysius 
rninatus,  Conzu.t  Jn/alinus, '  stra^wherry  weevil,  mealy  bug  on  peanuts,  Elasmopalpus 
lignosellus,  etc. 

Report  of  tlie  entom.olog'ist,  C.  P.  Gilletfe  {Colorado  Sfn.  I\'jii.  1902,  pp.  103- 
IJC,  j>ls.  I!) . — During  the  season  considerable  loss  was  suffered  from  the  attacks  of 
grasshoppers,  especially  Mrlanoplns  differentialis,  M.  bivittatus,  and  M.  feniur-ruhrnni. 
The  author  reconnnends  ])lowing  to  destroy  the  eggs  or  the  iise  of  poisoned  bran  or 
hopper-dozers.  About  400  tubes  containing  cultures  of  South  African  grasshopper 
fungus  were  distril)uted  in  various  parts  of  tlie  State  and  a  few  of  the  persons  who 
used  this  fungus  reported  good  results  while  a  large  number  had  no  results.  Experi- 
ments at  the  station  with  this  fungus  were  an  utter  failure.  No  evidence  was  obtained 
to  show  that  a  single  grasshopper  had  been  killed  by  the  fungus.  In  a  few  cases  an 
investigation  was  made  of  localities  where  success  had  been  reported  and  it  was  found 
that  the  grasshoppers  were  dying  from  another  fungus  {Empusa  griUi). 

Axpidiotus  howardi  is  reported  as  injurious  to  pear  and  white-ash  trees.  I'lant  lice 
were  unusually  abundant,  especially  Aphis  poini  and  ^1.  viburni.  Sugar-beet  leaf 
beetle  {Monoxia  puncticollis)  destroyed  about  half  of  a  14-acre  field  of  beets  near 
Rocky  Ford  and  also  caused  injury  to  beets  at  Ft.  Collins.  The  beetles  were  found 
throughout  the  summer  and  the  insect  is  double  brooded.  Paris  green,  London 
purple,  and  Paragrene  gave  good  results  when  mixed  with  flour  at  the  rate  of  1:20. 
The  native  food  of  the  insect  consists  of  a  number  of  plants  which  grow  in  alkali 
regions.  The  cherry  slug  was  unusually  abundant  in  the  northern  part  of  the  State. 
Good  results  were  obtained  in  combating  this  insect  by  spraying  with  Paris  green, 
London  purple,  or  Paragrene  at  the  rate  of  1  11).  to  160  gal.  water,  arsenate  of  lead  at 
the  rate  of  1  lb.  to  25  gal.  water,  white  hellebore,  1  oz.  to  3  gal.  water,  or  by  the  use 
of  pyrethrum  or  lime.  Zenoleum  used  at  the  rate  of  1  lb.  to  50  gal.  water  killed  the 
insects  but  injured  the  plants  somewhat.     Road  dust  was  of  little  vahie. 

Notes  are  given  on  the  Western  strawberry  sawfly  by  S.  A.  Johnson.  The  species 
is  described  as  new  by  A.  D.  MacGillivray,  under  the  name  Enq^liytus  gillcttei.  The 
adult  insect  appears  in  May  and  early  June  and  lays  its  eggs  in  the  leaves.  The 
larv;e  hatch  in  a  few  days  and  live  for  a  week  or  longer  on  the  lower  epidermis  of 
the  leaf.  At  the  end  of  4  to  (j  weeks  they  become  full  grown  and  crawl  into  the 
ground  to  i)upate.  There  is  1  brood  annually.  "White  hellebore  is  recommended  as 
a  remedy. 

Tychea  brevicornis  is  reported  as  injuring  beets.  In  preventing  the  attacks  of  this 
insect  the  author  reconnnends  that  the  beets  should  not  be  planted  in  ground  that 
was  previously  occupied  with  corn  or  salt  grass.  Considerable  injury  is  reported  as 
having  been  suffered  by  pine  trees  in  Platte  Canyon.  Pinus  ponderosa  was  attacked 
by  a  number  of  bark  beetles,  including  Tomicxis  calligraphus,  T.  integer,  T.  oregoni, 
Dendroctonus  ponderosa,  D.  valens,  etc.  The  author  recommends  cutting  and  burn- 
ing dead  trees  and  the  cutting  for  timber  or  fuel  of  such  trees  as  show  signs  of 
weakening. 

A  list  of  bee  i)lants  is  given  showing  the  more  important  flowering  2)lants  from 


ENTOMOLOGY.  1093 

wliii'h  l)ees  gather  honey  in  Colorado.  Records  kejit  show  ing  the  dates  at  wlwfli 
colonies  of  bees  make  their  first  gain  in  weight  indicate  that  these  dates. correspond 
witli  thedates  at  whicii  alfaha  l)egins  to  bloom.     The  dates  varied  from  .Tune  <S  to  25. 

Rsport  of  the  State  entomolog-ist,  A.  L.  Quaintance  {Rpt.  Mdrtjlund  Sfnle 
llnrt.  Sue,  .',  {1903),  pp.  22-27,  jig.  1). — The  author  discusses  tlie  extent  of  orchard- 
inspection  work  done  during  the  year  and  describes  the  method  of  procedure  adopted 
in  the  case  of  infestation  by  San  Jose  scale.  This  insect  was  found  in  1,280  localities 
in  the  State.  The  most  satisfactory  results  in  combating  the  San  .Tose  scale  were 
iil)tained  from  the  use  of  lime-sul])hur-salt  wash  applied  just  before  the  buds  begun 
to  swell  in  the  spring.  For  summer  treatment  the  author  recommends  kerosene 
ennilsion. 

Principal  injurious  insects  of  the  year,  A.  L.-  Quaintance  and  R.  I.  Smith 
{Rpt.  Miu-ijUmd  Stair  Ilort.  Sue,  5  {1902),  pp.  99-110,  fi/j.'i.  i7).— Biological  and  eco- 
nomic notes  on  the  strawberry  weevil,  flea  beetles,  imbricated  snout  beetle,  onion 
maggot,  squash  ladyl)ird,  pear-tree  slug,  rose  chafer,  Melanoplus  hhUtatna,  pea  louse, 
and  lilack  peach  aphis. 

Report  of  the  entomologist,  C  French  {Jour.  Depd.  Agr.  Virtoria,  1  {1902),  No. 
S,  jip.  79S-800,  pi.  1). — Brief  notes  on  the  correspondence,  publications,  investiga- 
tions, and  experiments  of  the  entomologist  for  the  past  season.  Alany  additions 
have  been  made  to  the  Museum  of  P^conomic  Entomology  anil  Ornithology  and  to 
tlie  library.  Notes  are  also  given  on  the  inspection  of  orchards,  nurseries,  and 
fruits,  and  a  list  is  presenteil  of  the  insects  and  fungi  which  are  considered  as  dan- 
gerous under  the  Vegetation  Diseases  Act. 

Annual  report  for  1902  of  the  zoologist,  C.  "WARBiiiTox  {./our.  ling.  Agr.  Soc. 
EmjJand,  G3  {1902),  pp.  296-307,  figx.  2). — The  author  discusses  maggots  in  sheep, 
root-knot  eelworm,  oak  tortrix,  and  ))lack-currant  gall  mite.  In  preventing  the 
attacks  of  the  sheep  l)Otfly  the  author  recommends  the  application  to  the  sheep  of 
some  malodorous  preparation,  such  as  tar  water.  In  the  destruction  of  the  root- 
knot  eelworm  considerable  success  was  obtained  from  the  use  of  carbolic  acid  applied 
at  the  rate  of  83  oz.  to  15  cu.  ft.  of  soil.  The  use  of  remedies  in  the  destruction  of 
the  black-currant  gall  mite  was  not  attended  with  promising  success.  The  author 
urges  the  desirability  of  securing  uninfested  plants  at  the  start.  Brief  notes  are  also 
given  on  wireworms,  EriopJigcs  ureUaun',  and  Orihata  orhicularis. 

Orchard  and  bush  fruit  pests  and  how  to  combat  them,  C.  Wakbci^ton 
{Jour.  Rog.  Agr.  Soc.  England,  63  {1902),  pp.  115-134,  figs,  i;?).— Formulas  are  given 
for  the  preparation  of  Paris  green,  arsenate  of  lead,  kerosene  emulsion,  and  quassia 
mixtures.  Among  the  injurious  insects  noted  by  the  author  special  mention  is  made 
of  winter  moth,  cherry  sawfly,  red  spider,  apple-blossom  weevil,  codling  moth,  apple 
sawfly,  pear  midge,  woolly  aphis,  oyster-shell  bark  louse,  leopard  moth,  currant 
sawfly,  currant  borer,  currant  gall  mite,  raspberry  beetle,  etc.  Notes  are  given  on 
the  hal)its,  life  history,  and  approved  methods  of  combating  these  species  of  injuri- 
ous insects. 

Entomology,  M.  V.  Slingerla nd  (Proc.  Wed.  Xew  York  Ilort.  Soc.  1902, pp.  46-50, 
fig,^^  ,5). — Notes  on  the  palmer  worm,  cankerworm,  Hessian  fly,  striped  cucumber 
l)eetle,  cherry  fruit  fly,  and  fall  webworm.  The  author  discusses  the  value  of  lantern 
traps.  It  is  believed  that  injurious  insects  may  be  combated  much  more  cheaply 
and  effectively  by  other  means  than  by  lantern  traps. 

Insects  injurious  to  fruit  trees,  H.  Faes  {Chron.  Agr.  Canton  Vand,  15  {1902), 
■  No.  18,  pp.  521-532,  figs.  5). — Notes  are  given  on  the  habits,  life  history,  and  means 
of  combating  codling  moth,  Balunbmx  niiciuii,  ClteiiiKitotiia  l>nniiala.  and  other  less 
important  species  injurious  to  fruit  trees. 

Observations  and  experiments  in  combating  animal  pests  on  fruit  trees, 
grapevines,  and  garden  vegetables,  Hofer  {.Tali renter.  ]'rrs.  Stat.  u.  Sclnde, 
Wddensweil,  1899-1902,  pp.  108-121).— The  author  discusses  the  injurious  habits  of 
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Diplosis  jryrivora,  Cephus  coinpreftsus,  Lecanium  rini,  and  a  number  of  species  of  gall 
mites.  Experiments  with  mixtures  containing  soft  soap  showed  that  a  -1  per  cent 
solution  was  sufficient  to  kill  the  young  lecanium.  For  destroying  plant  lice  the 
author  used  a  mixture  containing  soft  soap,  hard  soap,  and  coal  tar;  also  Nicotianin 
and  mixtures  containing  soft  soap  and  insect  powder,  and  soft  soap  and  quassia.  A 
dilute  tobacco  decoction  was  also  tested.  All  of  these  remedies  proved  very  efficient 
in  destroying  the  insects  on  the  various  fruit  trees.  In  combating  cabbage  butterflies 
the  author  dusted  flowers  of  sulphur,  lime,  and  pulverized  naphthaline  on  infested 
plants.  Fluid  sprays  were  used  containing  quassia,  benzine,  petroleum,  tobacco 
extract,  and  a  number  of  proprietary  remedies.  The  dry  insecticides  had  little  effect, 
while  quassia,  benzine,  and  petroleum  gave  excellent  results. 

San  Jose  scale  investigations,  IV,  V.  H.  Lowe  and  P.  J.  Parrott  {Neiv  York 
State  St  a.  Bui.  22S,  pp.  380-44'^,  pl^-  7). — The  experiments  reported  in  this  bulletin 
were  carried  on  in  several  localities  in  the  State.  No  count  of  scales  was  made,  since 
this  method  was  considered  inadequate  as  a  check  upon  results.  In  laboratory 
experiments  with  infested  apples,  however,  the  scales  were  counted.  As  a  rule  the 
trees  were  sprayed  once  and  then  such  portions  as  had  been  missed  were  later  cov- 
ered with  the  spraj'.  A  number  of  nozzles  were  used,  the  Seneca  and  Vermorel 
proving  most  satisfactory.  An  orchard  of  peach  and  plum  trees  on  Long  Island  was 
sprayed  ]\Iarch  25-29,  the  amount  of  mixture  used  averaging  about  1§  gal.  i^er  tree. 
The  weather  following  the  apj)licati()n  was  rather  wet.  The  buds  of  the  peach  trees 
were  delayed  al)out  a  week  in  opening,  but  at  the  time  of  the  final  examination  these 
trees  were  in  better  condition  than  the  control  trees.  A  slight  injury  appeared  in 
the  fruit  buds  of  the  plum  trees,  but  this  was  not  permanent.  The  scales  were  nearly 
all  destroyed.  The  wet  weather  had  little  effect  on  the  spray,  the  mixture  remaining 
upon  the  tree  until  May. 

Another  orchard  of  plum  and  peach  trees  in  Columbia  County  was  treated  March 
31- April  1,  with  the  same  general  results.  There  were  severe  rains  for  80  days  after 
the  application,  but  the  killing  effects  of  the  wash  were  apparently  not  diminished. 
An  orchard  of  pear  trees  in  Columl)ia  County  was  sprayed  April  1  and  2,  the  weather 
conditions  being  the  same  as  those  just  mentioned.  The  results  were  likewise  satis- 
factory, the  scales  Ijeing  nearly  all  destroyed  and  the  wash  remaining  on  the  tree  for 
about  2  months.  Similar  results  were  obtained  from  the  treatment  of  another  pear 
orchard  in  Columbia  County  with  but  1  application  and  no  respraying.  An  apple 
orchard  in  Ontario  County  was  sprayed  April  23-26,  when  many  of  the  buds  had 
already  opened.  Rainy  weather  followed  for  a  jjeriod  of  30  days.  The  foliage 
appeared  to  be  considerably  injured,  but  the  trees  recovered  from  the  burning.  The 
average  yield  of  apples  in  this  orchard  had  been  80  bu.,  while  after  treatment  the 
yield  was  275  bu.  The  same  satisfactory  results  were  obtained  from  the  treatment 
of  apple  trees  in  the  station  orchard.  An  orchard  of  pear  and  peach  trees  in  Niagara 
County  was  treated  April  7-16.  Frequent  heavy  showers  occurred  during  April  and 
May.  The  leaf  buds  were  somewhat  burned,  but  no  permanent  injury  was  caused. 
The  spray  remained  on  the  trees  2  months  and  the  results  were  highly  satisfactory. 
In  these  experiments  710  trees  were  treated,  with  uniformly  good  results  in  the 
destruction  of  the  scales  without  sei'ious  injury  to  the  trees  and  with  evidence  that 
rainy  weather  does  not  diminish  the  effectiveness  of  the  wash. 

In  the  laboratory  experiments  the  principal  object  was  to  determine  whether  the 
insecticidal  property  of  the  wash  is  due  to  the  soluble  ingredients  or  precipitates  in 
the  wash.  The  mixture  was  sprayed  on  a  glass  plate,  and  after  being  allowed  to  dry 
was  subjected  to  a  water  spray  from  an  atomizer.  The  solution  thus  obtained  was 
applied  to  infested  apples.  A  large  percentage  of  the  insects  were  killed  by  this 
solution.  Solutions  obtained  within  72  hours  after  the  application  of  the  wash  to  the 
plate  were  more  efficient  than  those  obtained  later.  An  experiment  to  determine 
the  length  of  time  during  which  the  wash  retains  its  insecticidal  properties  showed 
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that  the  sohition  ol^tained  from  the  first  apphcation  to  the  dried  wasli  killed  all  the 
scales,  while  that  obtained  6  days  later  killed  only  10  to  13  per  cent. 

In  testing  the  effect  of  an  excessive  amount  of  precipitates  upon  the  scale  the  author 
found  that  the  precipitates  exercised  a  pronounced  mechanical  effect,  while  soluble 
ingredients  killed  the  scales  immediately.  The  authors  found  by  experiments  that 
the  solution  due  to  a  falling  of  rain  upon  the  wash  upon  the  trees  destroyed  scales 
which  had  not  been  touched  by  the  first  application.  The  effect  of  the  precipitates 
in  the  wash  without  the  soluble  ingredients  was  most  marked  on  the  young  scales, 
while  the  adults  were  but  little  affected.  In  these  experiments  50  apples  were  used, 
the  number  of  scales  varying  from  1  adult  and  11  young  to  03  adults  and  1,250  young 
on  each  apple.  In  the  test  of  lime-sulphur  compounds  as  a  summer  treatment,  ])each 
and  pear  trees  were  sprayed  on  June  14.  The  leaves  were  nearly  all  killed,  but  new 
leaves  formed  and  a  good  crop  was  produced.  The  scales  were  all  destroyed.  Simi- 
lar results  were  obtained  in  experiments  with  plum  trees.  It  was  found  possible  to 
produce  a  lime-sulphur  wash  without  boiling,  by  slaking  lime,  adding  sulphur  in  the 
form  of  a  dust  to  the  lime  while  slaking,  and  then  adding  caustic  soda  to  the  mixture. 
This  insecticide  promises  to  prove  satisfactory. 

The  authors  exi^erimented  with  a  number  of  other  washes,  including  resin  wash 
according  to  the  California  formula  and  the  station  formula,  lime-water-kerosene 
wash,  ammonia-casein  wash,  lime-sulphur-salt  wash  and  casein,  lime-sulphur-salt 
wash  using  the  liquid  only,  lime-sulphur-salt  wash  and  Bordeaux  mixture,  and 
potash-sulphur  wash.  Of  all  these  mixtures  the  linie-sulphur-salt  and  Bordeaux 
mixture  gave  the  best  results,  and  this  is  of  practical  importance  on  account  of  its 
combining  both  insecticidal  and  fungicidal  properties.  This  mixture  was  obtained 
by  making  lime-sulphur-salt  wash  in  the  usual  way,  to  which  1  lb.  copper  sulphate 
was  added  to  11  gal.  of  the  mixture.  The  authors  conclude  as  a  result  of  their 
experiments  that  no  special  apparatus  is  required  for  the  application  of  the  lime- 
sulphur-salt  wash,  that  the  wash  does  not  readily  spread,  and  hence  should  be 
applied  carefully,  that  the  application  should  be  made  a  short  time  before  the  buds 
liegin  to  swell,  and  that  this  wash  is  a  highly  effective  and  safe  treatment  for  trees 
infested  with  San  Jose  scale. 

Spraying  for  the  San  Jose  scale  ■with  the  lime-sulphur-salt  and  other 
washes,  F.  H.  Hall,  V.  H.  Lowe,  and  P.  J.  Parrott  {Xew  York  Slate  Sla.  Bid.  228, 
popahir  id.,  pp.  8). — A  popular  summary  of  the  above  bulletin. 

Orchard  treatment  for  the  San  Jose  scale,  H.  T.  Fernald  {Massachusetts 
Sla.  Bid.  86,  pp.  15). — In  the  fall  of  1901  the  station  orchard  was  found  to  be  badly 
infested  with  San  Jose  scale.  The  orchard  consisted  of  apple,  pear,  cherr}-,  peach, 
plum,  i)rune,  and  quince  trees,  num])ering  612  in  all.  On  the  following  March  27 
treatment  was  begun  and  was  continued  until  Ajjril  14.  No  injurious  effects  to  the 
trees  were  produced  l>y  any  of  the  different  methods  of  treatment.  The  method  of 
determining  results  consisted  in  inspecting  the  trees  as  soon  as  the  first  young  larv;v 
appeared,  June  23,  followed  by  a  reinspection  every  week  or  two  during  the  summer 
and  fall.  A  potash- whale-oil  soap,  used  at  the  rate  of  2  lbs.  to  a  gallon  of  water, 
freed  only  28.12  per  cent  of  the  trees  from  the  scale.  Another  potash-whale-oil  soap 
gave  better  results,  freeing  52.6  per  cent  from  the  scale.  A  whale-oil-tobacco  soap 
was  ])erfectly  effective  in  53.8  per  cent  of  cases,  while  the  following  percentages  of 
effectiveness  were  obtained  by  the  other  insecticides:  Insect  soap,  40.7  per  cent; 
agricultural  soap,  33J  per  cent;  crude  petroleum  in  a  30  per  cent  mixture  with  water, 
43.2  i)er  cent;  kerosene  in  a  36  percent  mixture  with  water,  44.4  per  cent;  lime- 
sulphur-salt  wash,  65.6  per  cent.  The  relative  cost  of  materials  per  tree  was  as 
follows:  F'umigation,  8  cts. ;  potash-whale-oil  soap,  8  cts. ;  potash-whale-oil-tobacco 
soap,  9  cts.;  agricultural  soap,  4  cts.;  crude  petroleum,  4  cts.;  kerosene,  A\  cts.; 
lime-sulphur-salt  wash,  5  cts. ;  insect  soap,  12  cts.  A  few  badly  infested  trees  were 
sprayed  July  2  with  10  per  cent  kerosene,  and  good  results  were  obtained.     A  major- 
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ity  of  the  young  scales  were  destroyed  without  injury  to  the  trees.  The  author  con- 
cludes from  his  experiments  that  the  best  method  of  treatment  of  orchard  trees, 
where  they  are  small,  is  by  fumigation,  while  lime-sulphur-salt  wash  is  the  most 
satisfactory  and  effective  spraying  material. 

San  Jose  scale,  E.  D.  Sanderson  {Delaware  Sta.  Bui.  58,  pp.  16,  jiJs.  4)- — This 
insect  is  described  and  notes  are  given  on  its  origin,  life  history,  means  of  distribu- 
tion, and  food  plants.  The  remedies  suggested  by  the  author  are  cutting  and  prun- 
ing badly  infested  trees  and  treating  other  trees  with  kerosene  emulsion,  mechanical 
mixtures  of  kerosene  or  crude  petroleum  with  water,  whale-oil  soap,  and  lime- 
sulphur-salt  wash.  Plum  and  ])ears  treated  with  a  mixture  of  crude  petr'oleum 
containing  20  to  25  per  cent  of  oil  killed  the  scales  without  injuring  the  leaves. 
Fumigation  with  hydrocyanic  gas  is  recommended  as  the  most  satisfactorj'  treat- 
ment for  small  and  medium  sized  trees. 

Canadian  experience  in  the  use  of  lime,  sulphur,  and  salt  for  San  Jose 
scale,  G.  E.  Fisher  {Proe.  WeM.  Neiv  York  Hurt.  Sue.  1902,  pp.  134-137,  Jigs. 
2) . — Brief  notes  are  given  on  the  use  f)f  crude  petroleum,  kerosene,  and  kerosene 
emulsion  in  the  destruction  of  San  Jose  scale,  together  with  an  account  of  the  use 
and  value  of  the  lime-sulphur-salt  wash  for  this  purpose.  The  latter  remedy  was 
found  to  be  very  ss-tisfactory  and  is  recommended  as  being  perfectly  effective  and 
safe,  even  when  applied  by  ordinary  farm  workmen. 

Notes  on  lime-sulphur-salt  wash  as  an  insecticide,  C.  W.  Mally  {Ent.  News, 
13  [190.2),  No.  7,  pp.  223-230). — The  author's  experiments  with  this  insecticide  in 
combating  Diaspis  pentagona  in  Cape  Colony  is  briefly  related.  Various  formulte  were 
used,  in  which  the  amount  of  lime  was  varied  and  in  some  of  which  the  sulphur  and 
in  others  the  salt  and  sulphur  were  omitted.  From  the  author's  experiments  it  is 
concluded  that  none  of  these  formulai  is  very  efficient  under  South  African  condi- 
tions in  the  destruction  of  D.  pentagona  in  the  adult  condition.  The  young  larvte  are 
destroyed  for  a  period  of  3  months  after  the  application.  Frequent  rains  seem  to 
have  a  favorable  action  upon  the  effectiveness  of  the  insecticide. 

Insect  enemies  of  the  apple  tree  and  its  fruit,  L.  Bruner  ( Trans.  Amer.  Apple 
Growers'  Cong.,  1902,  pip.  100-106). — Notes  on  the  extent  of  insect  injuries  to  apples 
throughout  the  country,  together  with  a  brief  account  of  general  remedies  to  be 
applied  in  controlling  these  insects  and  an  analytical  key  for  use  in  determining  the 
various  species. 

Tent  caterpillars,  W.  N.  Hutt  (  Utah  State  Fanners'  Inst.  Rpt.  1902,  pp.  70-74, 
Jig.  1). — The  tent  caterpillar  is  reported  as  causing  great  injury  to  the  terminal 
branches  of  fruit  trees.  Notes  are  given  on  the  habits,  life  history,  and  remedies  for 
this  species. 

A  study  of  the  parasites  of  the  American  tent  caterpillar,  W.  F.  Fiske  (Neii: 
Hampshire  Sta.  Tecli.  Bid.  6,  pp.  181-230,  Jigs.  7). — The  author  made  continued  obser- 
vations on  the  parasites  of  the  American  tent  caterpillar  for  a  period  of  4  years.  It  is 
estimated  that  the  average  number  of  caterpillars  destroyed  by  parasites  annually 
varies  from  15  to  20  per  cent.  In  1900  it  was  17.4  per  cent.  A  table  is  given  show- 
ing the  comparative  seasonal  abundance  of  the  11  primary  parasites  of  the  tent 
caterpillar  which  were  studied  by  the  author.  The  primary  parasites  are  as  follows: 
Pimpla  conquisitor,  P.  inquisitor,  P.  2)edalis,  Limneria  fagitira,  a  species  of  Anomalon, 
Amelortonus  clisiocampie,  Cryptus  extrematus,  Rhogas  mtermedias,  Bracon  gelechias, 
Diglocliis  omnirorus,  and  Apauteles  cUsiorampif.  The  latter  species  and  Ameloctonus 
are  described  as  new.  A  number  of  the  primary  parasites  serve  in  turn  as  hosts  to 
secondary  parasites,  or  sometimes  become  themselves  secondary  parasites.  Notes 
are  given  on  a  number  of  the  more  important  secondary  and  tertiary  parasites. 

Grapevine-root  worm,  E.  P.  Felt  {New  York  State  Mus.  Bui.  59,  1902,  pp.  49-84, 
pis.  6). — An  outbreak  of  this  insect  occurred  in  Chautauqua  Co.,  N.  Y.,  in  the 
neighborhood  of  Ripley,  where  about  80  acres  of  grapes  were  destroyed.     The  infested 
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area  is  described  and  notes  are  given  on  signs  l)y  which  the  presence  of  the  insect 
may  be  known,  and  on  the  present  conditions  of  infestation  by  this  insect  in  the 
Ohio  grajae  belt.  Tlie  species  is  described  in  its  different  stages  and  notes  are  given 
on  its  life  history.  The  number  of  eggs  laid  by  female  beetles  varied  between  106 
and  184.  The  duration  of  the  egg  stage,  as  determined  by  the  author,  was  from  9  to 
12  days.  Experiments  were  devised  for  the  purpose  of  testing  the  l)urrowing  power 
of  the  larva?.  A  glass  tube  i  in.  in  diametei'and  17  in.  in  length  was  bent  so  that 
4  in.  were  vertical,  and  filled  with  loose  earth.  Grubs  placed  on  the  surface  of  the 
soil  in  the  vertical  part  of  the  tube  made  their  way  down  into  the  soil  and  through 
the  whole  length  of  the  tube  within  a  few  days.  One  grub  made  its  way  through  7^ 
in.  of  tightly  packed  soil  within  6  days.  It  was  found  that  the  larvje  were  able  to 
exist  for  a  considerable  time  without  food.  The  insect  feeds  chiefly  on  grapes,  but 
is  also  known  to  attack  the  Virginia  creeper  and  occasionally  other  plants.  A 
number  of  experiments  were  made  in  testing  remedies  for  controlling  this  in.sect,  and 
as  a  result  of  these  experiments  it  is  recommended  that  the  soil  be  thoroughly  stirred 
between  the  r(jws  and  near  to  the  vines,  so  that  the  insects  may  be  exposed  in  their 
]Hipal  condition.  The  beetles  may  be  collected  by  special  catchers  so  constructed 
that  they  may  be  ojierated  rapidly,  and  these  remedies  may  be  suijplemented  by 
thorough  spraying,  preferably  with  arsenate  of  lead.  It  appears  that  no  one  method 
can  be  entirely  relied  ujion  to  control  the  insect.  A  brief  bibliography  of  the  species 
since  1866  is  also  given. 

Some  diseases  of  the  potato  and  of  fruit  trees,  A.  Linton  {Jour.  Khediv. 
Agr.  Soc.  and  School  Agr.,  4  [190;/),  Xu.  5,  pp.  197-208,  2)ls.  4). — Brief  notes  on  the 
biology  of  insects,  with  a  special  account  of  the  habits  and  life  history  of  leopard  moth, 
plum-stem  borer,  ami  a  mmil)er  of  scale  insects,  together  with  a  brief  discussion  of 
peach-leaf  curl. 

Sugar-cane  borers — insecticides  and  fung-icides,  P.  Bona.mk  {Sta.  Agron. 
Mauritlu-'i,  Bui.  No.  7,  1902,  jjp-  28). — The  common  sugar-cane  borer  of  Mauritius  is 
not  Dlatrxa  saccJiaralis,  but  Sesumia  nonagrioides.  Notes  are  given  on  the  habits  and 
life  history  of  this  species,  a  translation  of  a  note  on  the  sugar-cane  borer  by  H. 
Maxwell-Lefroy  is  presented,  and  a  brief  discussion  is  given  of  the  formuhe  and 
method  of  applying  conunon  insecticides  and  fungicides. 

Cabbag-e-root  magg'ots,  G.  H.  Carpenter  {Jour.  Depd.  Agr.  mid  Tech.  In.<itr.  Ire- 
land, 3  {1902),  No.  1,  pp.  109-113,  pi.  1). — Biological  and  econ()mic  notes  on  I'horbia 
brassicx.  The  species  is  reported  as  having  occurred  in  unusual  numbers  during  the 
year  1901.  In  combating  this  insect  it  is  reconunende<l  that  close  attention  be  given 
to  the  i^lants  in  order  to  determine  the  egg-laying  period,  and  that  eggs  should  be 
destroyed  at  once.  A  dressing  of  gas  lime  has  been  found  useful  in  keeping  off  the 
flies.  The  use  of  tarred  cards  around  the  stem  of  young  plants  may  be  relied  upon 
to  some  extent  in  preventing  the  deposition  of  the  eggs.  Brief  notes  are  given  on 
the  natural  enemies  of  this  insect. 

Australian  ladybird  beetles,  ^^'.  W.  Fkoc;gatt  {Agr.  Gaz.  New  South  Wcdes,  13 
{1902),  No.  9,  pp.  895-911,  pi.  1). — Notes  are  given  on  the  habits  and  life  history  of 
a  number  of  species  of  Coccid*  belonging  to  the  genera  Epilachna,  Coccinella,  Calli- 
neda,  V^erania,  Leis,  Orcus,  Novius,  Rhizo))ins,  Cryptobemus,  and  Scymnus.  A  short 
bibliography  of  works  relating  to  Australian  Coccidaj  is  appended  to  the  article. 

The  flea  beetles — their  life  history,  economical  importance,  and  remedies 
against  them,  A.  C.  Jensex  {Tidsskr.  Landokon.,  21  [1902),  No.  G,  pp.  379-393). 

Screw  worms  in  St.  Lucia,  St.  G.  Gray  {British  Med.  Jour.,  1903,  No.  2204,  pp- 
724,  725) . — Descriptive  biological  and  economic  notes  are  given  on  this  insect.  The 
author  briefly  discusses  the  distribution  of  this  species  and  the  nature  of  its  attacks 
ujion  man  and  animals. 

New  Geometridse  and  microlepidoptera  from  the  European  faunal  region, 
A.  FvcHS  {Stetlin.  Ent.  Ztg.,  63 -{1902),  No.  1,  pp.  5i5-550).— Descriptive  and  eco- 
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noinic  notes  on  f'mmhns  pugcueUits,  Tortrix  coryhina,  (lelechia  (■(iminarieUa,  and  related 
species. 

Hymenoptera  of  Valais,  E.  Frey-Gessner  {BuI.  Munthieune,  Soc.  Valais.  Sd. 
Nat.,  1902,  No.  31,  pp. -^1-80). — A  monographic  account  of  the  genus  Halictus.  A 
brief  bibliography  relating  to  this  genus  is  compiled  by  the  author  and  analytical 
keys  are  presented  for  the  determination  of  the  males  and  females  belonging  to  the 
various  species,  some  of  which  are  described  as  new. 

On  the  Hymenoptera  collected  by  Mr.  Robert  Shelford  at  Sara-wak,  and  on 
the  Hymenoptera  of  the  Sara^wak  Museum,  P.  Cameron  {Jour.  Straits  Branch 
J\o;i.  Asiatic  Soc,  1902,  Xo.  37,  pp.  29-140). — Descriptive  and  biological  notes  on  a 
large  number  of  species  of  sawflies,  Ichneumonidte,  Mutillida-,  and  other  families  of 
Hymenoptera.     Many  of  the  species  are  described  as  new. 

The  wharf  borer  (Nacerdes  melanura),  T.  Broun  {Neiv  Zealand  Drpt.  A(jr.  Rpt. 
1902,  jjp.  460-46 J,  pi.  1). — This  insect  was  found  in  large  numbers  in  wooden  blocks 
used  for  paving  purposes.  The  upper  surface  of  the  blocks  had  been  asphalted  and 
were  not  injured  to  the  same  extent  as  the  lower  portions.  The  insect  is  described 
in  its  various  stages. 

Parasites  of  Oiketicus  platensis,  C.  Schrottky  {An.  Mus.  Nac.  Buenos  Aires,  S' 
{1902),  Xo.  1,  Pit.  4o-4S). — In  addition  to  Smirra  hergi,  which  was  already  known  as 
a  parasite  of  this  insect,  the  author  reports  2  other  parasites,  Fitupla  hrasiliensis  and 
P.  tricolor. 

Metamorphoses  of  TJroplata  costipennis,  J.  Brjithes  (.In.  Mus.  Xac.  Buenos 
Aires,  S  {1902),  Xo.  1,  pp.  13-17,  firjs.  9). — This  inse(;t  lays  its  eggs  on  the  under  side 
of  the  leaves  of  Sida  rhombifolia.  Descriptive  and  biological  notes  are  given  on  the 
insect  in  its  various  stages. 

Contribution  to  a  knowledge  of  the  Rutelidae,  F.  Ohaus  {Stettin.  Ent.  Ztg.,  63 
{1902),  No.  1,  pp.  1-57,  Jigs.  10). — Notes  are  given  on  the  habits  and  life  history  of 
a  number  of  species  of  Anomala  and  related  genera.  Descriptions  are  given  of  all 
these  species,  some  of  which  are  new. 

On  some  parasites  of  Xylocopa  tenuiscapa,  E.  E.  Green  {Ent.  Mo.  Mag.,  3. 
ser.,  8  {1902),  No.  154,  PP-  ^32,  233,  fig.  1).—In  trees  tunneled  by  this  insect  the 
author  found  numerous  specimens  of  Cissites  deheyi  in  all  stages.  It  is  suggested  that 
these  beetles  may  be  carried  from  one  nest  to  another  attached  to  the  legs  of  their 
host.     A  parasitic  mite  {Greeuia  jxtrliini^i)  was  also  found  associated  with  the  bees. 

Nursery  inspection,  C.  M.  Weed  {New  Hampshire  State  Bd.  Agr.  Circs.  1-3,  1903, 
folios). — The  text  is  given  of  the  recent  New  Hampshire  law  authorizing  the  State 
board  of  agriculture  to  appoint  a  State  nursery  inspector  and  to  i)rovide  for  the  pro- 
tection of  trees  and  shrubs  from  injurious  insects  and  diseases.  The  attention  of  the 
public,  nurserymen,  tree  agents,  and  express  and  freight  agents  is  called  to  the  nature 
and  provisions  of  this  law. 

The  effects  of  drought  upon  insect  life,  Mary  E.  Murtfeldt  ( Trans.  Amer. 
Apple  Grover!<'  Cong.  1902,  jip.  119-121). — On  account  of  the  unusual  drought  in  the 
Mississippi  Valley  in  1901  the  hope  was  entertained  that  injurious  insects  would  be 
imfavorably  affected  thereby.  These  expectations,  however,  were  not  realized,  since 
the  common  noxious  insects  were  present  during  the  following  season  in  as  large 
numbers  as  usual. 

Lantern  trapping,  E.  J.  Smith  {Ent.  News,  13  {1902),  No.  7,  p)p-  207-209). — A 
description  is  given  of  a  lantern  which  is  said  to  haA'e  proved  very  efficient  in  cap- 
turing moths  for  museum  specimens.  With  regard  to  the  economic  value  of  the 
trap  the  author  believes  that  the  device  is  worse  than  useless,  the  number  of  injuri- 
ous insects  captured  being  very  few. 

Spray  calendar  {Oregon  Bd.  Ilort.  Rpt.  1902,  pp.  70-90). — Formuke  are  given  for 
the  preparation  of  approved  insecticides  and  fungicides,  together  with  brief  direc- 
tions for  the  application  of  these  remedies  in  combating  common  insect  and  fungus 
pests. 
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Insecticides  and  fungicides,  A.  B.  Cordley  {Oregon  Sta.  Bui.  75,  pp.  21-4S). — 
Tlie  nature  of  insecticides  and  fungicides  is  briefly  discussed  and  notes  are  given  on 
the  methods  of  preparation  and  application  of  the  better  known  substances  of  these 
classes.  A  brief  list  of  plants  is  given  in  alphabetical  order,  with  notes  on  some  of 
the  more  important  insect  and  fungus  diseases  to  which  they  are  suV)iected  and 
recommendations  regarding  means  of  controlling  these  pests. 

Paris  green,  W.  C.  Stubbs  {Louisiana  Stas.  Bui.  73,  2.  ser.,  pp.  174-176,  190, 
191). — The  results  of  examinations  of  71  samples  under  the  provision  of  the  State 
law  are  reported. 

Contribution  to  the  knowledge  of  Anopheles,  W.  Donitz  {'/Anchr.  Ilyg.  u.  In- 
fedionskmuk:,  41  {1902),  No.  /,  i>i>.  15-S8,  ph.  „^).— Detailed  biological  descriptive 
and  economical  notes  are  given  on  a  number  of  species  of  Audpheles  collected  from 
various  tropical  localities. 

The  structure  and  biology  of  Anopheles  maculipennis,  G.  H.  F.  Nuti^all 
and  A.  E.  Shipley  {.Jour.  Ilijg.  [Camhridgc],  2  {190/),  Xo.  1,  pp.  58-84)- — Notes  on 
the  resting  position  of  the  adult,  the  geographical  distribution  of  the  species,  habi- 
tat, modes  of  dissemination,  migration,  hibernation,  longevity,  egg  laying,  number 
of  generations,  food,  and  influence  of  heat,  cold,  light,  color,  and  sound  upon  the 
mosquitoes.     A  brief  bi])liography  of  related  literature  is  appended  to  the  article. 

Characters  of  some  mosquito  larvae,  J.  B.  Smith  {Ent.  News,  13  {1902),  No.  10, 
pp.  299-303,  pi.  1). — Extensive  collections  of  mosquitoes  were  made  for  the  purpose 
of  studying  the  anatomy  and  hal)its  of  the  larvae.  Notes  are  given  on  the  characters 
and  habits- of  the  larva'  of  a  num]>er  of  species. 

Notes  on  the  early  stages  of  Culex  canadensis,  J.  B.  Smith  {Ent.  News,  13 
{1902),  No.  9,  pp.  267-273). — This  species  is  said  to  be  a  common  one  in  moist 
woodlands  of  New  Jersey.  Brief  notes  are  given  on  the  habits  of  the  larv;e,  which 
is  said  to  prefer  woodland  springs  and  pools  or  ditches  carrying  spring  water.  The 
author  never  observed  the  larv;«  in  stagnant  open  water.  A  detailed  description  is 
given  of  the  larvse  of  this  species. 

Selecting  the  locality  for  an  apiary,  R.  Beuhne  {Jour.  Dept.  Agr.  ]lctoria,  1 
{1902),  No.  9,  pp.  90S,  56*5').— Attention  is  called  to  the  effect  of  locality,  and  espe- 
cially of  the  honey  plants  upon  the  color  and  other  characters  of  the  honey  obtained. 
The  author  enumerates  a  number  of  i:ilants  which  are  valuai)le  in  the  production 
of  honey.  Bee  raisers  are  advised  to  locate  their  apiaries  near  red  gum,  yellow 
box,  and  gray  box. 

A  scent-producing  organ  in  the  abdomen  of  the  worker  of  Apis  mellifica, 
F.  W.  L.  Sladen  {Ent.  Mo.  Mag.,  2.  ser.,  8  {1902),  No.  153,  pp.  208-211,  Jig.  i).— In 
studying  the  phenomenon  of  humming  in  bees  the  author  was  led  to  investigate  an 
abdominal  organ  in  workers  which  was  described  by  Nassanoff  in  188.3.  It  was 
found  that  this  organ  was  capable  of  emitting  a  peculiar  odor  which  may  be  of  use  to 
the  bees  in  signaling  to  one  another. 
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Experiments  on  the  metabolism  of  nitrogen  in  man,  E.  Landercjeen  {Skand. 
Arch.  Physiol,  14  {1903),  No.  1-3,  p>p.  112-175,  pi.  1).— Experiments  with  man  are 
reported  which  were  made  with  the  special  object  of  learning  the  minimum  amount  of 
protein  required.  In  general  the  diet  contained  a  limited  amount  of  protein  with  an 
abundance  of  carbohydrates,  or  fat  or  both,  to  supply  energy,  while  in  one  case  the 
subjects  fasted. 

When  a  limited  amount  of  protein  was  supplied  under  the  experimental  conditions 
the  body  reached  after  a  few  days  a  condition  when  apparently  not  more  than  3  or  4 
gm.  of  nitrogen  was  metabolized  per  day.  Provided  a  minimum  quantity  of  carbo- 
hydrates is  present,  the  amount  not  being  definitely  known,  the  author  regards  it 


1100  EXPERIMENT    STATION    RECORD. 

probable  that  fat  protects  iirotein  as  well  as  an  isodynamic  quantity  of  carbohydrates, 
both  in  a  condition  of  nitrogen  hunger  and  nitrogen  abundance.  It  was  noted  that 
under  certain  conditions  fat  exhibited  less  than  one-half  its  protective  power  when 
carbohydrates  were  absent.  This  the  author  believes  is  exi)lained  by  the  fact  that 
when  carbohydrates  are  no  longer  supplied  some  must  be  formed  in  the  body  from 
protein,  and  that  fat  can  not  serve  for  this  purpose  in  the  place  of  j^rotein.  In  other 
words,  as  soon  as  the  glycogen  is  no  longer  present  in  the  body  fat  is  inferior  to 
carbohydrates  as  a  protector  of  protein. 

This  question  and  related  topics,  including  the  cleavage  of  })rotein  during  fasting, 
are  discussed  at  length  with  special  reference  to  the  author's  results  and  those 
obtained  by  otherjnvestigators. 

Concerning-  the  metabolism  of  phosphorus  in  adult  man,  E,.  Ehhstrom 
{Skaiitl.  Ari-Ii.  Plii/sioL,  14  [1903),  No.  ]-.i,  iq,.  SJ-1 11,  fig>i.  i:-).— The  author's  experi- 
ments were  made  with  3  men,  and  the  foods  and  excretory  products  were  analyzed. 
The  excretion  of  nitrogen  and  of  phosphorus  were  not  found  to  be  parallel,  the 
quantity  of  nitrogen  being  influenced  by  the  protein  content  of  the  body  and  the 
quantity  of  phosphorus  by  the  quantities  of  phosphates  dissolved  in  body  fluids,  the 
amount  in  the  skeleton,  and  also  by  the  amount  of  lecithin  and  protein  containing 
phosphorus. 

The  author  concludes,  therefore,  that  it  is  not  necessary  in  metabolism  experi- 
ments to  calculate  the  ratio  of  nitrogen  to  phosphorus.  As  regards  the  metabolism 
of  this  element,  the  author  notes  that  the  amount  of  j)hosphorus  present  in  food  is 
one  of  the  factors  which  affects  the  amount  metabolized.  The  body  has  not  the 
same  tendency  to  accumulate  phosphorus  and  reach  a  condition  of  equilibrium  as  is 
observed  with  nitrogen.  Within  limits  at  least,  the  metabolism  of  phosphorus  is 
thought  to  be  regulated  in  the  same  way  as  that  of  fat.  That  is,  it  can  be  stored  uj) 
in  the  body  or  drawn  upon,  according  to  circumstances,  for  comparatively  long 
periods.  Further  experiments  on  this  point  are  regarded  as  essential.  Ajiparently 
there  is  a  minimum  ph()si)horus  recjuirement  which  varies  within  rather  narrow 
limits,  1  to  2  gm.  per  day,  supplied  l)y  an  ordinary  mixed  diet,  being,  in  the  author's 
opinion,  about  the  needed  (juantity. 

The  amount  of  phosphorus  digested,  the  form  in  which  it  is  best  fitted  for  resorp- 
tion in  the  body,  the  form  in  which  phosphorus  f>ccurs  in  urine,  the  metabolism  of 
nitrogen,  and  other  tojjics  are  discu.ssed. 

The  effect  of  different  variables  upon  the  excretion  of  carbon  dioxid  dur- 
ing- positive  muscular  work,  J.  K.  .Ioiiansson  and  (i.  Koraex  [Skand.  Arch. 
Physiol.,  14  [190,1),  Xo.  1-.1,  pp.  GO-SI,  dgm.  1). — Continuing  earlier  work  (E.  S.  11., 
14,  p.  992)  experiments  in  which  the  respiratory  (juotient  was  determined  are 
reported  on  the  effects  of  training,  duration  of  work,  speed  at  which  it  is  performed, 
and  some  similar  factors  upon  positive  muscular  work,  which  consisted  in  raising 
and  lowering  a  weight  with  the  aid  of  apparatus  of  special  construction.  The  authors 
conclude  that  in  harmony  with  earlier  observations  the  carbon  dioxid  excretion  is 
directly  proportional,  within  certain  limits  determined  by  practice  or  training,  to 
the  number  of  nuis(-ular  contractions.  It  also  appeared  that  with  positive  muscular 
work  the  carbon  dioxid  excretion  was  dependent  upon  the  manner  and  duration  of 
the  muscular  motion  as  well  as  the  amount  of  external  work  i)roduced.  The  effect 
of  duration  is  greater  in  so  far  as  it  represents  the  duration  of  tlie  muscular  c-on- 
tractions  in  successive  phases  of  motion.  The  experimental  data  are  further  discussed 
at  some  length. 

The  artificial  method  for  determining-  the  ease  and  rapidity  of  the  dig-estion 
of  meats,  H.  S.  (tRixdley  and  T.  Mojonniek  {Univ.  Illinvis,  Uuir.  Stadie.i,  1  {190^i), 
No.  5,  pp.  3-20). — The  results  of  a  considerable  number  of  digestion  experiments  with 
raw  and  cooked  beef  are  rejjorted  and  the  experimental  methods  described.  Accord- 
ing to  the  authors  the  results  indicate  that  there  is  a  difference  in  the  ease  and  rapidity 
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of  digestion  of  the  protein  of  raw  meat  and  meat  cooked  by  tlie  common  methods, 
the  difference  being  mos^t  noticeable  in  the  results  of  experiments  in  which  the 
samples  were  digested  with  pepsin  solution  for  1  hour. 

The  data  presented  are  not  regarded  as  sutiicient  for  final  deductions,  but,  accord- 
ing to  the  authors,  "it  does  seem  that  the  protein  of  raw  meat  is  more  readily  soluble 
(ir  digestible  than  the  protein  of  cooked  meats.  The  experiments  also  indicate  that 
the  protein  of  meat  cooked  by  l)oiling  is  more  readily  digestible  than  the  protein  of 
broiled  or  fried  meats.  The  protein  of  fried  meats  is  less  rapidly  soluble  or  digestible 
than  broiled  meat.  These  same  differences  are  also  noticeable  in  the  results  obtained 
after  continuing  the  digestion  for  2  hours,  but  after  longer  digestion  these  differ- 
ences mostly  disappear  and  after  digesting  with  pepsin  solution  for  24  hours  the 
digestibility  of  raw  and  cooked  meats  seems  to  be  practically  the  same.  Further,  the 
results  here  rej^orted  show  that  the  method  of  artificial  digestion  [as  modified  by  the 
authors]  gives  a  ready  means  of  determining  the  relative  ease  and  the  rapidity  of 
the  digestion  of  the  protein  of  foods." 

In  some  of  the  experiments  formalin  was  added  after  digestion  had  continued  for 
a  definite  time  and  the  material  allowed  to  stand  24  hours  before  filtering.  It  is 
believed  that  the  results  indicate  that  formalin  can  be  thus  used  for  stopping  the 
action  of  pepsin  solution,  but  it  is  planned  to  investigate  the  subject  further  and  test 
phenol  and  other  substances  also. 

Calorinaetric  examinations  of  milk,  A.  Schlossmann  {ZtsrJn:  Physiol.  Client.,  37 
[190.3),  No.  4,  PP-  337-840). — The  author  reports  determinations  of  the  heat  of  com- 
bustion of  a  number  of  samples  of  human  milk,  as  well  as  that  of  the  cow,  goat,  and 
a.ss,  and  concludes  that  this  value  may  be  calculated  accurately  with  the  aid  of 
factors. 

The  teclinique  of  calorimetric  analytical  methods,  A.  Schlossm.vxn  (Ztsrhr. 
Phijsiol.  Cheni.,  37  {1903),  Xo.  4,  pp.  .ji'.^-5.:JC).— The  method  of  determining  heat  of 
combustion  with  a  Hemple  bomb  calorimeter  is  described  and  discussed. 

Infant  feeding  ( Maive  State  Bd.  Health  Rpt.  1900-1901,  pp.  181-280,  fixjs.  3)  .— 
Infant  feeding,  modified  milk,  and  related  topics  are  discussed,  as  well  as  the  man- 
agement of  dairies  in  connection  with  the  production  of  milk  for  the  artificial  feeding 
of  infants. 

The  value  of  macaroni  -wheat  for  bread  making,  PI  C.  Chilcott  {South 
Dakota  Sta.  Bnl.  77,  pp.  ;?9-3S,  fijs.  4). — The  fact  that  macaroni  wheats  can  be  satis- 
factorily used  for  bread  making  is  pointed  out,  and  directions  for  its  successful  use 
and  recipes  by  Alice  D.  Feuling  are  given.  It  is  stated  that  the  yeast  fermentation 
proceeds  more  rapidly  with  macaroni  wheat  fiour  than  with  ordinary  flour,  that  is, 
that  the  bread  is  raised  more  quickly. 

The  chenaical  and  milling  properties  of  macaroni  -wheat,  J.  H.  Shepard 
[South  Dakota  Sta.  Bid.  77,  pp.  39-42). — A  test  made  with  a  roller  mill  of  a  size  suited 
for  laboratory  experimenting  showed,  according  to  the  author,  that  macaroni  wheat 
offered  no  special  difliculties  in  milling,  although  the  grains  are  "harder  and  re<pnre 
more  power  for  their  reduction  than  the  ordinary  bread  wheats." 

Modifying  the  milling  processes  slightly  a  sample  of  Kubanka  macaroni  wheat 
gave  6.88  per  cent  bran,  20.88  per  cent  shorts,  and  71.54  per  cent  flour.  The  bran 
contained  16.8  percent  protein,  the  shorts  17.4  per  cent,  and  the  flour  16.9  per  cent. 
The  flour  gave,  according  to  the  author,  54.8  per  cent  of  wet  gluten  and  18  per  cent 
dry  gluten.  "The  difference  between  the  wet  and  dry  gluten  shows  the  water-hold- 
ing power  of  the  macaroni  flour  to  be  all  that  could  be  desired."  Data  are  also 
reported  regarding  the  protein  content  of  a  number  of  samples  of  wheat  which  seem 
to  show  that  the  local-grown  macaroni  wheat  contains  more  protein  than  the  original 
seed. 

Impurities  in  American  wheat,  A.  L.  AVinton  [Ztschr.  Vntersuch.  Nalir.  u. 
Genussmd.,  6  [1903),  No.  10,  pp.  432-447,  Jigs.  16). — The  principal  weed  seeds  which 


1102  EXPERIMENT    STATION    RECORD. 

are  found  in  wheat  are  described  with  special  reference  to  their  identification  by 
microscropical  methods. 

Concerning'  the  composition  and  digestibility  of  several  sorts  of  Norwegian 
flat  bread,  8.  Toin-pand  P.  W.  K.  BocK.MANxf.lrr//.  Malli.  og  X<ttiirridensL-.,,?4  (1901); 
abs.  in  Centbl.  Agr.  Chem.,  32  {1903),  No.  4,  pp.  235-340). —The  digestibihty  of  a  kind 
of  unfermented  bread  called  "fiat  bread,"  made  from  oats  and  from  barley,  was 
studied  in  experiments  with  man,  the  income  and  outgo  of  nitrogen  being  also  deter- 
mined. The  average  digestibility  of  the  oat  bread  with  butter  was:  Dry  matter  76.6 
per  cent,  protein  63.7,  fat  95,  nitrogen-free  extract  82.2,  crude  fiber  6.7,  soluble  ash 
31. S,  and  insoluble  ash  0.05  per  cent.  The  average  digestibility  of  the  barley  bread 
and  Imtter  was:  Dry  matter  86.1  percent,  protein  77.8,  fat  95.3,  nitrogen-free  extract 
91.3,  crude  fiber  6.6,  soluble  ash  51.5,  and  insoluble  ash  0.3  per  cent. 

According  to  the  authors,  the  Norwegian  hard  flat  bread  made  without  ferments  is 
as  wi'll  digested  by  healthy  men  as  fermented  bread.  The  crude  fiber  (from  the 
liuH )  hinders  markedly  the  digestibility  of  protein  and  carbohydrates.  On  the  other 
hand,  tlie  digestibility  of  the  fat  of  the  butter  eaten  with  the  bread  was  little,  if  at 
all,  affected.  A  considerable  amount  of  the  material  ordinarily  estimated  as  crude 
iiber  was  digested. 

Aids  to  bread  baking,  ().  von  Czadek  {Ztnchr.  Landir.  \'ersuchsw.  Oesterr.,  6 
{1903),  No.  2,  pp.  19.'),  19t;). — Analyses  are  reported  of  commercial  products  which 
are  said  ti>  increase  the  activity  of  yeast. 

The  baker's  book,  K.  liuAiN  {Nar  York:  Author,  IV.  /,  ]ip.  306,  ph.9,fig.'<.  99). — 
This  publication,  which  cimtains  information  of  use  to  bakers  and  those  interested 
in  this  trade,  includes  a  nundjer  of  descriptive,  historical,  and  miscellaneous  articles 
on  bread  and  bread  making,  and  other  data,  gathered  from  a  variety  of  sources. 

Chemical  composition  of  cooked  vegetable  foods,  Katharine  1.  Williams 
{J'roc.  Cltcni.  Sor.  [LoikIou],  19  {1903),  No.  262,  p.  fffi).— The  vegetable  foods  ana- 
lyzed include  raw  and  cooked  broccoli,  Brussels  si)routs.  dried  peas,  oatmeal,  and 
macaroni. 

Asphodelus  tenuifolius,  an  Indian  famine  food,  A.  (inosE  {Agr.  Ledger,  1902, 
.\<i.  7  (1(7/.  I'rod.  .'<er.,  Xo.  72),  pp.  1  ;'>.'>- 1. '>7  ). — The  plants  and  »eeds  oi  As^phodelns 
tenniforma  are  eaten  in  India  in  times  of  need.  As  shown  by  a  chemic;ai  analysis,  the 
seed  contains  fairly  large  amounts  of  protein,  fat,  and  carbohydrates.  Extracts 
from  the  seed  were  tested  for  alkaloids,  but  none  was  found.  A  test  with  iodin 
failed  to  indicate  the  presence  of  starch,  nor  was  sugar  detected.  The  seed  contained 
about  25  jier  cent  fat,  the  properties  of  which  were  studied  to  some  extent. 

The  examination  and  utilization  of  horse-chestnuts,  Laves  ( Oe.^terr.  CJiem. 
Zig.,  .')  (1902),  \o.  22,  pp.  511,  512). — In  a  paper  presented  before  a  meeting  of  the 
German  Naturalists  and  I'hysicians  attention  is  called  to  tlie  food  value  of  horse- 
chestnuts  which  have  been  treated  with  alcohol  to  remove  the  glucosid  and  bitter 
material  pn'sent. 

Concerning  sulphured  dried  fruit,  A.  Beythien  and  P.  Bohrisch  {Ztschr. 
Untermch.  Nahr.  u.  OenussmtL,  6  {1903),  No.  8,  pp.  356-360). — Experimental  data  are 
reported  regarding  the  occurrence  of  sulphurous  acid  in  dried  fruits,  the  subject 
l)eing  discussed  from  a  hygienic  standpoint. 

Coffee  substitutes  {Agr.  News  iBarJmdox'],  2  {1903),  No.  28,  p.  148).— A  brief 
note  on  the  use  of  gumbo  seed  {Abelrnosrhiis,  or  Hibiscus,  esculentus)  as  a  substitute 
for  coffee. 

Pineapple  wine,  A.  Salles  {Rev.  Agr.  [Sao  Paido],  8  {1902),  No.  78,  pp.  14-17). — 
The  manufacture  of  wine  from  pineapples  is  described  and  discussed. 

Pineapple  wine,  H.  Neuville  {Jour.  Agr.  Trop.,  3  {1903),  No.  31,  pp.  70-72).— 
A  critical  discussion  of  the  production  of  pineapple  wine  based  on  the  article 
referred  to  above. 

Food  adulteration  in  "Wyoming,  E.  E.  Slosson  (  Wyoming  Sta.  Bui.  56,  pp.  34)  • — 
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The  text  of  the  Wyoming  pure  food  law  is  quoted,  existing  conditions  discussed, 
and  the  results  of  a  number  of  examinations,  whicli  were  made  in  carrying  out  the 
provisions  of  the  law,  are  reported. 

Report  on  the  examination  of  foods,  drugs,  and  public  water  supplies, 
R.  O.  Brooks  [Trniton:  Kdiriii  Fitzgennji',  190S,  pp.  30). — The  ri-sults  of  the  examina- 
tions made  at  the  chemical  department  of  the  New  Jersey  State  Laboratory  of  Hygiene 
of  samples  of  chocolate,  cocoa,  coffee,  flavoring  extracts,  honey,  milk,  maple  and 
otlier  sirups,  molasses,  olive  oil,  spices  and  condiments,  drugs,  mineral  waters, 
potable  waters,  etc.,  are  reported.  A  number  of  samples  of  meat  and  meat  products, 
butter,  and  grape  juice  were  examined  for  added  preservatives.  None  were  found 
in  the  butter,  grape  juice,  and  mince-meat  examined.  Boric  acid  was  found  in  1 
sam})le  of  sausage  meat,  2  of  Hamburger  steak,  and  1  of  potted  ham. 

National  association  of  State  dairy  and  food  departments  {.Tour.  Proc. 
SiiiJi  Ann.  Conr.  X(tt.  Assoc.  Stale  Dairi/  and  Food  Depis.,  pp.  '>04). — This  volume 
includes  the  proceedings  of  the  sixth  annual  convention  of  the  National  Associa- 
tion of  the  State  Dairy  and  Food  Departments  held  at  Portland,  Or3g.,  and  a  sum- 
mary of  the  State  pure  food  laws,  court  decisions,  etc.  The  volume  was  compiled 
by  II.  B.  Meyers. 

The  household  food  supply  of  the  TJnited  Kingdom,  K.  E.  Turnbull  ( Trans, 
irighhiml  a  ml  A<jr.  Sor.  Scotlnnd,  .'>.  ser.,  15  [190.3),  ]>p.  197- Ul). — A  statistical  article. 

Relations  of  population  and  food  products  in  the  TJnited  States,  J.  H.  Blod- 
GETT  [U.  S.  Dept.  Af/r.,  Dirision  of  Statistics  Bid.  34,  PP-  <^6). — A  statistical  article 
treating  of  the  most  important  food  proilucts  based  largely,  according  to  the  author, 
upon  the  Census  reports  from  1850  to  1900.  Some  of  the  causes  of  the  increase  or 
decline  observed  in  the  pKoduction  nr  use  of  different  materials  are  discussed  as  well 
as  other  general  matters. 

The  food  factor  in  education  {Brilish  Med.  .Tour.,  1903,  No.  220.5,  pip.  797-800).— 
A  discussion  of  the  character  of  the  diet  furnished  in  schools  in  England  and  the 
importance  of  adequate  food  for  young  and  growing  students.  A  number  of  examples 
of  school  diets  are  given. 

Text-book  of  hygiene,  M.  Rubner  [Lehrlnicli  der  ITygiene.  Leipzig  and  Vienna: 
Franz  Deuticke,  1903,  7.  ed.,  pp.  XII +982,  figs.  29.5). — In  the  new  edition  of  this 
important  work  the  author  states  that  new  material  has  been  added,  especially  the 
results  of  investigations  carried  on  since  the  last  edition.  The  volume,  which  is 
designed  for  the  use  of  students  of  medicine,  physicians,  sanitary  officials,  etc.,  con- 
tains chapters  on  food  and  condiments  in  addition  to  the  other  topics  usually  treated 
of  under  the  general  subject  of  hygiene. 
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Variation  in  animals  and  plants,  H.  ]\I.  Verxox  [Xew  York:  Henry  IIoU  li-  Co., 
1903,  pp.  IX  ^  41.'),  figs.  .j'O). — Tlie  3  general  subjects  discussed  in  this  volume  are 
the  facts  of  variation,  the  causes  of  variation,  and  the  relation  of  variation  to  evolu- 
tion. The  following  topics  serve  as  titles  to  chapters  under  this  threefold  division  of 
the  Ijook,  viz.:  -Measurements  of  variation;  dimorphism  and  discontinuous  variation; 
correlated  variations;  blastogenic  variations;  laws  of  variation;  effects  of  tempera- 
ture, light,  moisture,  salinity,  food,  products  of  metabolism,  and  general  conditions 
of  life  on  variation;  action  of  natural  selection  on  variations;  and  adaptive  variations. 

The  variation  of  animals  is  treated  at  greater  length  than  that  of  plants.  The 
author  states  that  the  keynote  of  much  of  the  recent  work  on  variation  is  the  recog- 
nition of  the  fact  that  all  problems  in  this  field,  in  order  to  be  studied  effectively  or 
be  solved  in  a  satisfactory  manner,  must  be  formulated  in  mathematical  terms. 
It  is  no  longer  considered  sufficient  merely  to  state  that  a  certain  variation  occurs  to 
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a  greater  or  less  degree;  it  is  necessary  to  state  the  exact  amount  of  variation  so  far 
as  it  can  be  measured,  and  the  proportion  of  cases  in  which  it  occurs,  in  order  to 
make  it  possible  to  determine  the  degree  of  importance  of  any  variation  in  tlie 
development  of  the  species. 

The  author  critically  discusses  the  recent  work  of  Bateson,  de  Vries,  Poulton, 
Weldon,  Vines,  and  many  other  writers,  including  the  theory  of  variation  proposed 
by  Mendel. 

Practical  manual  of  animal  feeding,  R.  Dumont  {Manuel pratique  de  ('alimenta- 
tion du  hetail.  J'aris:  J.  B.  Badlih-e  ct  So)i,  1903,  pp.  360). — This  volume,  which  is 
one  of  the  Bibliothtnjne  des  ('onnaissances  Utiles,  includes  the  general  principles  of 
animal  feeding,  feeding  stuffs  and  their  digestibility,  and  the  practical  feeding  of 
farm  animals,  a  number  of  tables  of  the  composition  of  feeding  stuffs,  etc.,  being 
appended. 

The  inspection  of  feeding-  stuffs  in  1902,  F.  W.  Morse  {Nexv  Hamp.^hire  Sta. 
Bid.  9S,  pp.  1.5-23). — In  carrying  out  the  i»rovisions  of  the  State  feeding  stuff  law, 
which  is  quoted,  analyses  were  made  of  57  samples  of  cotton-seed  meal,  linseed  meal, 
gluten  meals  and  feeds,  hominy  meal,  commercial  feeds,  and  cereal  breakfast  food 
by-products,  ])oultry  feeds,  meat  and  bone  mea,ls,  and  calf  meal.  According  to  the 
author,  the  results  of  the  analyses  showed  a  satisfactory  condition  as  regards  (juality, 
since  "there  are  but  few  serious  deficits  in  the  goods  as  guaranteed." 

Using-  vine  prunings  and  grape  marc  with,  molasses  for  making  molasses 
feeds,  b.  ( iiiANDKAr  {Jour.  .[ijr.  Prat.,  u.  .sfc,  .5  {1903),  Xo.  9,  jiji.  277,  ~'7S). — Data 
are  quoted  regarding  the  nutritive  value  of  vine  prunings  and  grape  marc,  which  led 
to  the  deduction  that  sui-h  materials  combined  with  molasses  would  make  satisfac- 
tory feeding  stuffs. 

Industrial  by-products  used  in  the  manufacture  of  molasses  feeds,  L. 
GR.\NDE.\n  {Jour.  A<ir.  Prat.,  n.  ser.,  5  {1903),  Xo.  1,  pp.  .9-//).— This  article  is  IjuschI 
on  experiments  n^ported  by  ().  Kellni'r.      (See  below.) 

Preparation  and  use  of  molasses  bread  for  cattle  feeding,  G.  M.\let  {Bl. 
ZAiclcerruhenhan,  9  {1902),  No.  19,  pp.  295-299). — Molasses  bread  for  honses  and  for 
cows  is  described  and  the  composition  of  the  2  sorts  quoted.  An  experiment  is  also 
reported  which,  according  to  the  author,  shows  that  molasses  bread  to  the  amount  of 
3  kg.  may  form  a  part  of  the  ration  of  horses.  With  cows  it  was  found  that  molasses 
bread  caused  gains  in  weight  ])ut  exercised  no  influence  upon  the  quality  or  quantity 
of  the  milk.      It  is  also  stated  that  it  facilitated  and  hastened  the  fattening  of  i)igs. 

The  keeping  qualities  of  certain  peat-meal-molasses  feeds,  A.  IIerzfeld, 
O.  ScnREFELD,  and  K.  Stiepel  {Zt.'<chr.  Ver.  Bent.  Zuckerind.,  52  {1902),  Xo.  554, 
p.  207;  aU.  in  Cenild.  Agr.  Chem.,  32  {1903),  Xo.  4,  pp.  2.52-^56).— Experimental 
data  are  reported  and  dist-usscd. 

Experiments  on  the  digestibility  of  a  number  of  materials  used  as  absorb- 
ents in  molasses  feeds,  ().  Kellner  et  al  {Deut.  Landw.  Presse,  29  {1902),  No.  103, 
p.  832;  ahx.  in  Centhl.  Agr.  Chem.,  32  {1903),  No.  4,  pp.  2.33-2.35 ).— In  experiments 
with  sheep  the  digestibility  of  mowrah  meal,  coffee  hulls,  peanut  shells,  and  cocoa 
hulls  was  studied. 

The  protein  of  ground  whale  flesh,  A.  Kavli  {Norsk  Landmand.sblad,  21  {1902), 
pp.  2S1,  282;  abs.  in  Centhl.  Agr.  Chem.,  32  {1903),  No.  2,  pp.  120-122).— The  author 
has  reported  an  extended  study  of  the  composition  of  the  nitrogenous  constituents  of 
ground  whale  flesh,  a  concentrated  feed  extensively  used  in  Norway,  esi)ecia]ly  for 
milch  cows. 

The  energy  of  growth  and  the  lecithin  in  decoctions  of  cereals,  M.  Sf^ringer 
{L'energie  de  croissance  et  les  lecitlnnes  dann  les  decoctions  de  cercales.  Paris:  Ma.s.mn  ct 
Co.,  pp.  170). — The  author  believes  that  lecithin  plays  an  important  part  in  the 
growth  of  animals,  and  in  this  volume,  which  is  one  of  the  series  Encyclopedic  Sci- 
entifique  des  Aide-Memoire,  he  has  gathered  together  the  results  of  numerous  inves- 
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tigations  which  have  a  bearing  upon  this  suljjeet,  tiie  material  being  critically 
discussed.  The  lecithin  in  a  decoction  made  from  a  mixture  of  cereals  he  regards  as 
of  importance  in  inducing  growth. 

Concerning-  the  glucose  and  proteid  material  of  a  ration,  L.  IJi  clekt  {Ann. 
Ecoh'  Xat.  Aijr.  }[i)„tj><ilifr,  )i.  xcr.,  .i  [190.1),  No.  .)',  pp.  ^lJ-233). — Different  amounts 
of  glucose  were  fed  to  ral)bits  alone  and  in  combination  with  alfalfa.  The  conclu- 
sion is  drawn  that  unless  the  quantity  eaten  was  excessive,  glucose  was  thoroughly 
assimilated  and  did  not  exercise  an  effect  upon  the  digestibility  of  protein. 

The  influence  of  hydroxile  ions  on  tryptic  digestion,  A.  Kanitz  {Zlarhr. 
I'Jti/siol.  Chem.,  S7  {1902),  X(j.  1,  jip.  75-Sr,). — Laboratory  experiments  are  reported 
and  discussed. 

On  the  variations  in  the  mineral,  combined,  and  organized  phosphorus  in 
animal  tissues,  A.  L.  Pekcival  {Vompt.  Rend.  Acad.  Set.  I'urh,  135  {1902),  No.  22, 
pp.  1005-1007). — Analyses  are  reported  showing  the  relative  proportions  of  mineral, 
comV)ined,  and  organized  ph()S{>horus  in  a  num])er  of  substances  of  animal  origin. 
Some  of  the  results  follow: 


Distrihiitiiti)  iif  pli()xjtli(jriiii  ill 


ni/iiii'  tiiniiKi 


I  jirotJiiila. 


Muscles  (beef)... 
Heart  (mutton)  . 
Intestine  (  pig)  .. 

Spleen  (beef) 

Liver  (beef) 

I'lUicreas  (beef)  . 
Thymus  (mutton 
Brain  (mutton)  . 
Kidney  (mutton) 


Per  cent. 
72. 97 

77. 58 
77.58 
75.03 
68. 99 
(59. 21 
76.  56 
76.  75 
79.11 


Phosphorus  (estimated  as  P0O5). 


Total.      Mineral.   Combined.    Organic 


Per  cent. 

0. 507 

1.011 

.293 

.570 

.561 

.749 

1.223 

.638 

.458 


Per  cent. 
0.217 
.380 
.108 
.176 
.  264 
.366 
.454 
.148 
.232 


■  cent. 
0.095 
.305 
.146 
.304 
.235 
.369 
.733 
.370 
.192 


'  cent. 
0. 193 
.268 
.038 
.0.56 
.062 
.013 
.  025 
.115 
.030 


The  analytical  methods  are  briefly  described,  and  the  results  ol)tained  are 
discussed. 

Phosphates  in  the  feeding  of  animals,  A.  Gouin  and  P.  AxnorARD  {Les 
phoHphates  dans  V alimentalion  du  betail.  Nantes:  C.  MeUhiel,  1903,  pp.  37). — The 
principal  material  containing  phosphoric  acid  which  was  used  in  the  authors'  experi- 
ments with  calves  was  powdered  green  bone,  which  was  fed  with  a  basal  ration  of 
skim  milk  and  starch,  or  skim  milk,  oats,  and  coarse  fodder.  In  some  cases  phos- 
phoric acid  was  also  tested. 

Judged  by  these  experiments  a  calf  a  month  old  would  tolerate  6.5  gm.  of  pow- 
dered bone  per  10  kg.  body  weight  and  digest  the  phosphoric  acid  contained  quite 
thoroughly.  The  phosphoric  acid  was  well  assimilated  and  the  amount  excreted  in 
the  urine  was  not  less  than  85  per  cent  of  the  amount  assimilated.  The  amount  of 
nitrogen  and  phosphoric  acid  in  the  food  and  excretory  products  is  recorde<l  in  the 
2  experiments  reported,  each  of  which  extended  over  some  6  weeks. 

The  authors  believe  that  in  the  form  of  powdere<l  bone  phosphoric  acid  exercises 
a  very  favorable  effect  on  the  nutrition  of  young  ruminants,  increasmg  the  amount 
of  nitrogen  retained  in  the  tissues  and  at  the  same  time  increasing  the  chemical 
changes  in  the  body  which  result  in  the  formation  of  body  heat.  In  connection 
with  the  work  the  digestibility  of  oats  was  determuied. 

Cassava  as  a  feed  stuff,  J.  C.  Brun.mch  and  W.  Mawvei.l  ( Queensland  Agr.  .Tour., 
12  {1903),  No.  1,  pp.  G5-G7).--h\  connection  with  a  study  of  the  feeding  value  of 
cassava  determinations  are  reported  of  the  amount  ol  hydrocyanic  acid  in  young  and 
old  roots  grown  in  C^ieensland.  In  view  of  the  amount  found  the  authors  believe 
that  farmers  should  be  warned  not  to  use  cas.sava,  in  its  natural  state,  as  a  human 
food  or  as  a  feeding  stuff  for  animals. 
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Experiments  on  the  possibility  of  removing  the  jjoisonous  material  l)y  extraction 
with  hot  or  cold  water  are  brietiy  reported,  which  led  to  the  following  deduction: 
"While  the  cassava  root  in  its  natural  state  contains  a  highly  dangerous  amount  of 
hydrocyanic  acid,  yet  by  treatment  of  the  cut-up  material  with  water,  it  can  })e 
rendered  quite  safe  for  food  purposes.  As  a  practical  suggestion,  it  is  advised  that 
the  cassava  roots,  if  used  at  all,  should  be  cut  up  into  pieces  and  boiled  in  the  same 
manner  as  potatoes  are  boiled  for  pig  feed,  the  greatest  care  being  taken  that  the 
water  shall  be  completely  removed,  and  the  material  further  washed  out  with  addi- 
tional water.  Concerning  the  actual  amount  of  hydrocyanic  acid  found  in  cassava 
root  by  different  scientists  and  in  different  countries,  the  indications  are  very  strong 
that  the  controlling  factors  will  be  found  to  be  the  nature  of  the  soil  and  climatic 
conditions." 

Home  produce  v.  purchased  food,  J.  A.  Voki.ckkr  {Juur.  Roy.  Agr.  Sue. 
England,  63  {1902),  pp.  330-338) .—ConWimmg  earlier  work  (E.  S.  R.,  8,  p.  248)  on 
the  value  of  home-grown  and  purchased  feeding  stuffs,  a  test  was  made  with  2  lots, 
each  containing  8  cross-bred  steers.  After  a  i)reliminary  feeding,  each  lot  was  fed  8 
lbs.  of  grain  per  head  daily  in  addition  to  30  lbs.  of  roots,  4  lbs.  hay,  and  7.5  lbs. 
straw  chaff,  the  amounts  being  increased  as  the  test  progressed.  In  the  case  of  the 
home-grown  products  the  grain  ration  consisted  of  ))eans,  oats,  and  wheat,  7:5:4, 
and  in  the  case  of  purciiasi'd  fee<ls  it  consisted  of  linseed  cake,  decorticated  cotton- 
seed cake,  and  maize  meal  in  the  same  proportions.  All  the  feeding  stuffs  used  were 
analyzed. 

Four  steers  in  each  lot  were  fed  in  stalls,  the  others  in  yards,  the  former  averaging 
1,319  lbs.  in  weight  at  the  Ijeginning  of  the  trial  and  the  latter  1,449  lbs.  The  test 
covered  from  84  to  10(5  <lays,  the  different  groups  being  sold  for  slaughter  at  different 
times  as  they  were  ready.  The  steers  fed  home-grown  products  in  stalls  ma<le  an 
average  daily  gain  jjcr  head  of  1.5  lbs.,  and  those  fed  the  same  |)roducts  in  yards 
1.93  lbs.  In  the  case  of  tlie  purchased  feed,  the  average  daily  gain  with  the  steers 
fed  in  stalls  was  1.98  lbs.  and  of  those  fed  in  yards  2.38  lbs. 

Data  are  also  reported  regarding  the  cost  of  feed  and  live  and  dressed  weight. 
The  author  calls  attention  to  the  fact  that  while  smaller  and  more  costly  gains  were 
made  on  the  home-grown  products  the  meat  produced  was  considered  superior. 

[Gains  made  by  steers  on  pasturage],  Supplement  to  Bulletin  No.  73, 
II.  \V.  Mr.MFoui)  (  lUiiioix  Ski.  ('ire.  '!/,  pp.  2).  —  The  effect  of  previous  feeding  on 
subsecjuent  gains  made  on  pasturage  was  studied  witii  2  lots,  each  containing  25 
yearling  steers  used  in  a  test  i)reviously  reported  ( E.  S.  R.,  14,  p.  381),  on  the  com- 
parative merits  of  corn  silage  and  shock  corn.  In  175  days  on  l)hie  grass  pasturage 
the  steers  formerly  fed  the  silage  ration  made  an  average  daily  gain  of  1.03  Da**,  per 
steer,  and  those  formerly  fed  the  shock  corn  an  average  gain  of  1.2  lbs.  Considering 
both  of  the  tests  the  average  daily  gain  of  the  silage  lot  was  1.249  lbs.  and  of  the 
shock-corn  lot  1.275  lbs. 

"This  does  not  indicate  anything  except  that  up  to  this  time  neither  ration  pos- 
sessed a  marked  ailvantage  for  securing  rapid  gains  on  calves  and  yearlings  up  to  the 
beginning  of  the  finishing  i)eriod.  .  .  .  The  silage-fed  steers  have  apparently  larger 
frames,  and  largely  ou  this  account  do  not  apjiear  to  carry  as  much  flesh  as  the  shock- 
corn-fed  steers." 

Feeds  supplementary  to  corn  for  fattening-  steers,  II.  W.  Mumford  {Illhiois 
Sta.  Bui.  83,  pp.  541-576). — The  value  of  a  corn  ration  supplemented  by  gluten  meal 
and  by  clover  hay  was  studied,  the  former  feed  being  chosen  because  it  is  a  corn 
product  and  its  use  is  consequently  of  importance  to  corn  growers,  and  the  lattei 
because  it  is  believed  that  the  po.ssiliilities  of  nitrogenous  coarse  fodders  are  not  gen- 
erally recognized. 

Three  lots  of  common  to  medium  (juality  steers  were  selected,  lot  1  l)eing  fed  corn 
and  clover  hay,  lot  2  corn,  timothy  hay,  and  corn  stover,  and  lot  3  the  same  feeding 
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stuffs  as  lot  2  with  gluten  inoal  in  addition.  After  a  iireliininary  period  of  3  weeks, 
the  test  proper  began  Fi^bruary  8,  and  covered  2  periods  of  63  days  each.  During 
the  first  period  ungronnd  corn  was  fed,  and  during  the  second  corn-and-cob  meal. 
At  the  beginning  of  the  trial  each  lot  contained  13  animals  averaging  917  lbs.  each  in 
weight.  As  the  trial  progressed  one  was  sold  from  each  lot.  The  steers  were  fed  in 
open  yards,  with  sheds,  at  first  coarse  fodder  ad  libitum  with  10  lbs.  per  head  per  day 
of  grain,  the  amount  being  increased  as  the  test  progressed.  At  the  conclusion  of 
the  trial  the  steers  were  slaughteretl,  the  weight  of  the  dressed  carcass,  organs,  etc., 
being  recorded. 
The  following  table  summarizes  the  results  of  the  test  as  a  whole: 


Corn  fiupplemented  by  other  feeds  firr  steers. 


Fee(liii,ir  stuff 


Lot  1 ,  corn  and  clover  hay 

Lot  2,  corn,  timothy  hay,  and  corn  stover 

Lot  3.  corn,  gluten  "meal,  timothy  hay,  and  com 
stover 


Nutri- 
tive ratio 

of  the 
rations. 


1:  9.43 
1:13.03 


Average 
daily 

gain  per 
steer. 


Pounds. 
2.51 
1.858 


Grain 
eaten  per 
pound  of 

gain. 


Pounds. 
7.68 
9. 87 


Coarse 

fodder 

eaten  per 

pound  of 

gain. 


Pounds. 
4.82 
5.88 

5.14 


Relation 
of  live  to 
dressed 
weight. 


Per  cent. 
58.9 
57.2 


During  the  first  period  of  the  te.st  7  pigs,  averaging  130  lbs.  each  in  weight,  fol- 
lowed each  lot  of  steers,  the  number  selected  being  just  sufficient  to  utilize  all  the 
undigested  grain  and  make  satisfactory  gains  without  additional  feeding.  During 
the  second  period  each  lot  was  followed  by  4  pigs  averaging  1.36  lbs.  in  weight.  The 
smaller  number  was  selected  because  the  corn-and-cob  meal  furnished  less  undigested 
residue  than  the  unground  grain. 

Considering  the  test  as  a  whole  the  pigs  following  the  3  lots  gained  542,  482,  and 
422  lbs.,  respectively.  Taking  into  account  both  the  beef  and  pork  produced  the 
author  calculates  that  tiie  average  profit  per  steer  in  the  3  lots  was  |13.16,  $4.45,  and 
S514.08.  In  his  opinion  the  test  emphasizes  the  importance  of  coarse  fodder  in  steer 
feeding  and  indicates  that  clover  hay  may  be  advantageously  used  on  account  of  the 
nitrogenous  material  it  supplies,  being  especially  valuable  when  a  concentrated  feed, 
such  as  gluten  meal,  is  also  used.  Neither  the  ration  of  corn  and  nitrogenous  coarse 
feed  nor  corn  and  nitrogenous  concentrated  feed  was  regarded  as  entirely  satisfactory 
and  it  is  believed  "that  some  judicious  combination  of  the  two,  yet  to  be  determined, 
will  be  found  more  satisfactory  and  profitable  than  either. 

"A  ration  of  corn,  timothy  hay,  and  corn  stover  has  little  to  reconnnend  it  fur  beef 
production.  It  is  not  favorable  for  the  production  of  large,  rapid,  or  economical 
gains;  nor  is  the  beef  produced  by  the  use  of  such  a  ration  desirable.  It  requires  1.5 
lbs.  more  grain  and  0.7  lb.  more  roughage  to  produce  each  pound  of  gain  where 
timothy  hay  supplemented  corn  than  where  clover  hay  was  used. 

"The  corn  and  clover  hay  ration  possessed  the  following  advantages:  [It  is]  avail- 
al)le  on  Illinois  farms;  [it]  produced  large  gains;  considered  either  from  the  stand- 
point of  total  beef  produced  or  the  cost  of  such  beef  it  was  a  large  and  economical 
producer;  [and]  the  beneficial  effects  of  the  clover  hay  in  the  ration  of  lot  1  appeared 
to  extend  to  the  pigs,  as  not  only  were  greater  gains  in  live  weight  of  pigs  made  in 
lot  1  than  in  the  other  lots,  but  also  more  economical  gains." 

In  the  author's  opinion  the  slaughter  test  showed  that  a  ration  of  corn  and  timothy 
had  a  tendency  to  produce  a  high  percentage  of  internal  fat  without  a  relatively  high 
liercentage  of  dressed  beef,  thickness  of  flesh,  or  layer  of  surface  fat,  which  are 
important  items  from  a  market  standpoint. 

"It  is  impossible  to  determine  whether  the  corn  and  clover  hay  ration  or  the  corn, 
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gluten  meal,  timothy  hay,  and  corn  stover  ration  ha<l  the  greater  tendency  to  pro- 
diK^e  lean  beef,  or  flesh  as  greater  gain  of  the  steers  fed  corn  and  clover  hay  would 
naturally  V)e  followed  by  thicker  flesh  provided  their  lean  beef  making  tendencies 
were  the  same.  It  is  evident,  however,  that  both  the  corn  and  clover  hay  rations 
and  the  corn,  gluten  meal,  timothy  hay,  and  corn  stover  ration  had  an  advantage 
over  the  corn,  timothy  hay,  and  corn  stover  ration  in  this  respect. 

"It  appears  that  the  ration,  where  gluten  meal  is  the  conspicuous  nitrogenous 
factor,  has  the  ability  to  produce  the  finish  demanded  by  the  market  with  the  least 
expenditure  of  both  quantity  and  cost  of  food  stuffs  of  any  ration  used  in  this  experi- 
ment. The  fact  that  there  was  more  profit  to  the  producier  in  the  use  of  the  ration 
containing  gluten  meal,  notwithstanding  the  somewhat  expensive  nitnjgenous  con- 
centrate used,  is  due  to  the  combined  facts  of  its  being  an  e(iually  effective  ration  as 
corn  and  clover  hay  to  the  securing  of  better  tlnish  without  the  necessity  of  putting 
on  the  maximum  amount  of  unprofitable  gains  in^live  weight,  and  to  the  current 
prices  of  corn,  gluten  meal,  and  clover  hay. 

"The  value  of  the  manure  made  by  the  steers  in  lot  1  would  be  much  more  valu- 
able per  ton  than  that  made  by  either  of  the  other  lots." 

The  author  also  calls  attention  to  the  fact  that  the  condition  of  the  feed  lots  is  an 
important  factor  both  as  regards  the  extent  and  economy  of  the  gains  made.  Thus, 
when  the  feed  lots  were  dry  and  there  was  little  variation  in  the  weather  gains  were 
much  more  satisfactory  than  when  the  lots  were  muddy  and  the  variations  in  tem- 
I^erature  and  humidity  were  great  and  sudden. 

Live  stock  investigations,  II.  \V.  MrMi>X)Ki)  {IlUnoix  Sta.  C'irc.  65,  pp.  ii!9,  fign. 
2). — The  live  st(Kk  investigations  at  the  station  are  discussed  and  experiments  pre- 
viously noted  (E.  8.  R.,  14,  pp.  381)  and  those  reported  above  are  summarized. 

"Cremaval"  as  a  supplement  to  skim  milk  in  feeding  calves,  C.  IMosick  and 
J.  Kaim'ki.i  {Avn.  A(jr.  Suisse,  3  {1902),  Xo.  8,  j)p.  815-326,  fiijs  2). — As  was  the  case 
with  earlier  tests"  Cremaval,  a  <'onunercial  substitute  for  natural  milk  fat,  diil  not 
give  favorable  results  with  calves.  In  the  investigation  now  reported  whole  milk 
had  a  feeding  value  of  2.91  cts.  per  liter,  and  the  CVemaval  ration  3.55  cts. 

Sheep  breeding,  K.  Dovle  (  Tnnisnwl  Agr.  Jour.,  1  {1902),  Xo.  1,  pp.  42,  43). — 
The  subject  is  discusseil  with  sjiecial  reference  to  local  conditions. 

Economy  of  roots  in  sheep  feeding,  J.  A.  Yoelcker  {Jour.  Jloif.  Agr.  Soc. 
England,  63  {1902),  pp.  838-346). — Using  4  lots  of  10  sheep  each,  the  value  of  roots 
was  studied.  Lot  1  was  given  a  full  ration  of  roots  and  lot  2  a  limited  ration  of  roots, 
with  linseed  cake  and  clover  hay  in  both  cases.  Lot  3  was  also  given  a  limited  sup- 
ply of  roots  and  was  fed  linseed  cake  and  chopped gorse  in  addition.  Lot  4  receivetl 
no  roots,  but  was  fed  linseed  cake  and  hay  moistened  with  cane-sugar  molasses  mixed 
with  water.  The  roots  used  were  Swedish  turnips  and  later  kohl-rabi.  The  test 
covered  from  87  to  108  days,  the  different  lots  being  sold  as  soon  as  they  seemed 
ready  for  market.  At  the  beginning  of  the  trial  the  average  weight  of  the  sheep  was 
practically  117  lbs.  per  head.  The  gain  ranged  from  26.5  lbs.  with  lot  4,  receiving  no 
roots,  to  43.2  lbs.  with  lot  1,  fed  a  full  supply  of  roots.  The  feeding  period  was  the 
longest  with  the  former  lot  and  shortest  with  the  latter. 

According  to  the  author,  "feeding  sheep  on  a  limited  supply  of  roots  will  not  fat- 
ten them  as  well  or  as  quickly  as  giving  them  a  more  liberal  sujiply  of  roots.  Feed- 
ing sheep  on  the  land  Avithout  any  roots,  and  making  up  for  the  deficiency  by  giving 
extra  hay,  with  treacle  and  water,  will  result  in  considerable  financial  loss,  and  feed- 
ing with  gorse  in  partial  replacement  of  hay  will  give  good  mutton,  but  no  economical 
advantage  over  hay." 

Sugar  beet  as  food  for  sheep  {Jour.  Bd.  Agr.  \^London'\,  9  {1902),  Xo.  2,  pp. 
^25,  226). — A  test  carried  on  at  the  Southeastern  Agricultural  College  at  Wye  in  IHOO, 
with  2  lots  of  12  sheep  each  and  covering  12  weeks,  showed  that  when  they  were 

(I  Ann.  Agr.  Suisse,  3  (1902),  Xo.  3,  pp.  59-70. 
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fed  mangels  in  addition  to  a  grain  ration  (corn,  oats,  and  linseed  cake)  there  was  an 
average  daily  gain  of  40.5  lbs.  per  sheep  as  compared  with  33  lbs.  when  sugar  beets 
were  fed  with  the  same  grain  ration.  The  sugar  beets  eaten  were  grown  on  0.909 
acre  and  the  mangel-wurzels  on  an  acre.  The  cost  of  growing  the  latter  was  less  than 
the  former. 

The  test  was  repeated  in  1901  with  2  lots  of  16  sheep  each,  fed  respectively  niangel- 
wurzels  and  sugar  beets  in  addition  to  1  lb.  per  head  i)er  day  of  oats,  maize,  and  lin- 
seed cake.  In  the  8  weeks  of  the  test  the  sheep  fed  mangel- wurzels  made  an  average 
gain  of  30  lbs.  each,  and  those  fed  sugar  beets  of  22  lbs.  "Moreover,  tlie  sheep  which 
had  received  mangolds  handled  better,  and  their  wool  looked  brighter  than  in  the 
case  of  those  receiving  sugar  beet.  These  results  were,  therefore,  even  more  unfa- 
vorable to  sugar  beet  than  those  obtained  in  the  trials  of  the  preceding  year." 

Angora  goats  in  Australia  [Queendaud  Agr.  Jour.,  12  {I'JOS),  No.  2,  pp.  1  Vi- 
lla, pJ.  1). — The  possil)ilitics  of  Angora  goat  raising  under  local  conditions  arc  dis- 
cusse<l,  as  well  as  tlie  importation  of  goats  ami  goat  management. 

On  the  gro-wth  cf  suckling  pigs  fed  on  a  diet  of  skimmed  cow's  milk,  31. \ k- 
OAKET  B.  Wilson  [Amer.  Jour.  Physiol.,  8{190'2),  No.  3,j)p.  197-212). — In  continua- 
tion of  previous  work  by  L.  C.  Sanford  and  G.  Lusk,  which  is  noted  in  detail,  the 
author  tested  the  comparative  feeding  value  of  skim  milk  with  and  without  the  addi- 
tion of  dextrose  and  lactose.  Six  new-born  pigs  of  the  same  litter  were  obtained. 
Three  were  slaughtered  and  analyzed,  and  each  of  the  rations  tested  was  fed  to  one 
of  the  3  remaining  pigs.  In  the  16  days  of  the  test  the  pig  fed  skim  milk  made  a 
total  gain  of  883  gm.;  that  fed  skim  milk  with  30  gm.  of  lactose  hydrate  per  liter 
gained  1,140  gm.,  and  the  pig  fed  skim  milk  with  the  same  amount  of  dextrose  gained 
98(5  gm.  At  the  close  of  the  test  the  pigs  were  slaughtered  and  analyzed.  Below  is 
the  autlior's  summary  of  this  test  and  the  earlier  one  referred  to  above: 

"Skimmed  cow's  milk,  with  or  without  2  to  3  per  cent  of  added  lactose  or  dex- 
ti-ose,  is  normally  absorbed  by  suckling  pigs.  Two  pigs  fed  on  skim  milk  from  14  to 
16  days  gained  26.4  and  66.8  per  cent  in  weight.  Two  pigs  fed  on  the  same  skim 
milk,  with  2  and  3  per  cent  of  lactose  added,  gained  79.7  and  88  p6r  cent  in  weight. 
Two  pigs  fed  on  the  same  skim  milk,  with  2  and  3  per  cent  dextrose  added,  gained 
73.6  and  64.4  ])er  cent  in  weight. 

"Those  fed  with  plain  skim  milk  gained  114  and  218  gm.  in  weight  for  every  1,000 
l)hysiologically  available  calories  in  the  food.  The  lactose  pigs  gained  222  and  215 
gm.  per  1,000  calories  in  the  food.  The  dextrose  pigs  both  gained  213  gm.  per  1,000 
calories  in  the  food.  Except  in  the  case  of  one  ill-nourished  skim-milk  pig,  the 
growths  of  the  sucklings  stand  in  a  constant  ratio  to  the  calories  in  the  food. 

"The  pigs  fed  on  plain  skim  milk  used  23  and  35  per  cent  of  the  proteid  in  the 
food  for  tissue  growth,  the  lactose  pigs  used  38  and  44  per  cent,  and  the  dextrose  pigs 
48  and  42  per  cent.  All  the  pigs  of  the  second  litter  gained  in  fat  when  fed  on  plain 
skim  milk  or  on  skim  milk  with  sugars. 

"  The  percentage  of  calcium  in  the  bodies  of  the  pigs  diminished  with  their  growth. 
There  was  considerable  and  normal  deposition  of  calcium  in  the  pig,  and  this  was 
proportional  not  to  the  calcium  in  the  food,  but  to  the  growth  of  the  animal.  Not 
only  is  the  growth  in  grams  of  the  pigs  proportional  to  the  calories  in  the  food,  but 
the  number  of  calories  retained  in  the  tissue  substance  during  growth  is  i)roporti(inal 
to  the  calories  in  the  food.  Eighteen  to  19  per  cent  of  the  calories  in  the  food  were 
found  stored  in  the  tissue  growth  of  the  pigs  fed  on  the  3  varieties  of  skimmed  milk. 

"  There  seems  to  be  striking  evidence  that  the  suckling  pig  reared  on  skinnned 
cow's  milk  conforms  to  the  same  laws  of  nutrition  as  the  breast-fed  infant." 

Measures  for  increasing  pig  raising,  O.  Knispel  [Arh.  Devt.  Landv.  (IfucIL, 
1903,  No.  77,  pp.  i.jf.v).— The  author  describes  the  methods  followed  in  different 
German  States  to  encourage  pig  raising.  He  mentions  the  work  undertaken  by 
breeding  societies,  offering  of  prizes,  vaccination  of  pigs,  and  related  topics. 
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The  manag'enient  of  swine,  L.  Price  {Qneemland  Ayr.  Jour.,  12  (/.W.y),  No.  ], 
pp.  ,'i4-3<>). — Oil  the  basis  of  liis  own  experience  the  author  discusses  the  subject 
with  reference  to  local  conditions. 

Molasses  as  a  food  for  horses,  ( r.  li.  Berxs  {Amer.  Vet.  Rev.,  26  {1902),  No.  7, 
pp.  615-623). — In  addition  to  discussing  some  of  the  recent  experiments  on  the  value 
of  molasses  as  a  food  for  horses,  the  author  reports  several  tests  with  a  ration  con- 
taining this  material.  Two  horses  weighing  respectively  900  and  940  lbs.  gained,  in 
6  weeks,  175  and  146  lbs.,  respectively,  when  fed  3  times  a  day  1  (jt.  of  molasses 
(diluttnl  with  3  (its.  of  water)  mixed  with  5  lbs.  of  cut  hay.  No  long  hay  was  fed  in 
addition.  They  were  given  all  the  water  they  desired,  but  had  no  exercise.  At  the 
close  of  the  test  it  is  stated  the  animals  were  markedly  improved  in  condition  and 
"did  their  work  well,  in  spite  of  the  fact  that  they  had  not  been  exercised  in  6 
weeks." 

A  molasses  ration  was  then  fed  for  14  months  to  100  heavy  truck  horses,  averaging 
1,700  lbs.  in  weight,  working  10  hours  a  day  drawing  very  heavy  loads,  usually  at  a 
walk.  They  were  fe<l  jK'r  head  morning  and  night  1  ([t.  of  molasses  dilutt^d  with  3 
qts.  of  water,  and  thoroughly  mixed  with  6  lbs.  of  cut  hay  of  good  (piality,  1.5  (jts. 
corn  meal,  and  2.5  qts.  of  coar.se  bran,  and  in  addition  5  (jts.  of  dry  oats  in  the 
middle  of  the  day  and  11  lbs.  of  long  hay  at  night.  It  is  stated  that  the  animals 
gradually  improved  in  condition  and  gained  in  weight,  their  coats  becoming  slick  and 
glossy,  while  at  the  same  time  as  nmch  work  was  performed  as  before  the  test  began. 
The  general  health  of  the  horses  was  said  to  be  excellent,  cases  of  acute  indigestion 
or  spasmodic  colic  being  rare,  although  formerly  such  attacks  were  of  frequent 
occurrence. 

Brief  notes  are  also  given  regarding  the  successful  feeding  of  a  similar  molasses 
ration  to  a  immber  of  other  horses,  of  which  5  were  driving  horses.  The  author's 
summary  follows: 

"  ]SIolas.ses  of  a  good  quality  is  a  most  nutritious  food  for  horses,  easily  digested 
and  a.ssimilated,  and  will  in  many  cases  correct  faulty  digestive  i)rocesses.  One 
quart  of  mola.ssefe  at  a  cost  of  3  cts.  will  take  the  i)lace  of  from  3  to  4  qts.  of  good 
quality  oat«  at  a  cost  of  from  4.5  to  6  cts. 

"A  sudden  change  from  dry  oats  to  molasses  mixe<l  with  other  food  stuffs  is  per- 
fectly safe  and  causes  no  disturbances  of  the  digestive  organs.  Molasses-fed  horses 
will  do  fully  as  much  work  and  at  the  same  time  remain  as  a  rule  in  much  lietter 
general  condition  than  animals  fed  on  <lry  food,  while  the  cost  of  feeding  is  reduced 
from  25  to  33  per  cent." 

Feeding  experiments  with  horses:  "Pail-mel"  and  maize,  L.  Gr.vndeau 
{Jour.  A(jr.  Prat.,  n.  iKcr.,  5  {IDO.i),  No.  7,  pp.  208-210).— \  test  with  3  horses  is 
reiiorted  in  which  a  molasses  feed  called  "Pail-mel,"  which  is  a  mixture  of  straw 
and  molasses,  was  used.     The  amount  of  work  done  was  measured  by  a  dynamometer. 

Nutritive  value  of  "Pail-mel,"  a  molasses  feed,  L.  Gr.vndeau  {Jour.  Agr. 
Prat.,  n.  ser.,  o  {1903),  No.  6,  pp.  177-179).— The  author  reports  the  coefficients  of 
digestibility  of  the  rations  fed  when  the  horses  were  at  rest,  walking,  and  working. 
Data  are  also  recorded  regarding  the  amount  of  water  consumed.  The  amount  of 
molasses  eaten  varied  from  about  2.5  to  3.5  kg.  per  day.  The  animals  all  gained  in 
weight,  and  the  results  as  a  whole  are  regarded  as  favorable  to  molasses  feeding. 

Handbook  of  horse  raising,  L.  Born*  and  H.  Moller  {Handbuch  der  Pj'erdekunde. 
Berlin:  Paul  Pareij,  1902,  pp,-  VJII^,  4(^8,  figs.  211).— This  is  the  fifth  revised  edition 
of  this  volume,  which  is  designed  as  a  handbook  for  army  officers  and  agriculturists. 
It  treats  especially  of  the  anatomy  and  physiology  of  the  horse,  points,  disi'ases, 
training,  shoeing,  and  feeding. 

Horse  raising  in  the  Rhine  countries  in  the  light  of  statistics,  Oldenburg 
{Landu:  Jahrb.,  31  {1902),  No.  5-6,  pp.  791-821,  maps  3). — Horse  raising  in  relation 
to  agriculture  is  discussed  on  the  basis  of  statistical  data. 
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Poultry  division  report,  D.  D.  Hyde  {New  Zealand  Dept.  Agr.  Rpt.  1902,  pp. 
127-134,  pis.  4,  .figs.  2). — Brief  statements  are  made  regarding  the  poultry  at  the  dif- 
ferent New  Zealand  experiment  stations.  The  export  trade  in  poultry  and  eggs, 
especially  with  England  and  South  Africa,  is  discussed  at  some  length. 

Profitable  poultry  farming,  F.  C.  Hare  {Canada  Dejit.  Agr.  Comr's  Branch,  Poul- 
try Dlrwion  Bid.  6,  n.  ser.,  1902,  jtp.  47,  figs.  37). — Poultry  raising,  dressing,  marketing, 
poultry  diseases,  and  other  subjects  relating  to  the  poultry  and  egg  trade  are  discussed. 

Experiments  in  artificial  incubation  {Queensland  Agr.  Jour.,  12  {1903)  No.  2, 
pp.  117,  lis) . — The  tests  reported  show  the  need  of  moisture  in  the  air  of  incubators 
and  the  desirability  of  adding  it  if  removed  too  rapidly. 

"The  fatal  effect  of  a  rapid  evaporation  is  to  be  found  in  the  drying  of  the  inclos- 
ing membrane  of  the  eggs,  or,  in  other  words,  the  membrane  covering  the  ovum 
becomes  too  dry  to  take  up  enough  oxygen  to  suffice  for  the  development  and  vital 
activity  of  the  embryo,  for  while  most  animal  membranes  allow  the  exchange  of  car- 
bon dioxid  and  oxygen  to  be  effected  with  perfect  ease,  offering  no  serious  impedi- 
ment to  the  passage  of  either  gas,  dry  membranes  are  impermeable  to  gases. 
Although  the  drying  of  the  covering  membranes  often  cuts  short  the  development  of 
the  enil)ryo,  and  the  germs  die  at  different  stages  of  incubation,  this  most  frequently 
takes  place  from  the  above  cause  from  the  seventeenth  day  to  the  end  of  the  term, 
the  greatest  number  dying  about  the  eighteenth  or  nineteenth  day." 

The  spoiling-  of  liens'  eggs  preserved  in  ■wood  ashes,  H.  Svoboda  {Ocsterr. 
Chem.  Ztg.,  5  {1902),  No.  21,  pp.  4^3,  484)- — From  experimental  data  the  conclusion 
is  drawn  that  wood  ashes  are  not  satisfactory  for  preserving  eggs.  It  was  found  that 
when  eggs  were  thus  preserved  the  ash  content  was  increased.  An  analysis  of  the 
ash  of  such  eggs  is  reported. 

The  history  of  geese,  J.  J.  McCue  {Queensland  Agr.  Jour.,  12  {1903),  No.  1,  pp. 
40-43). — In  this  article,  which  is  quoted  from  Station,  Farm,  and  Dairy,  the  author 
describes  the  principal  breeds  of  geese,  including  the  black  and  white  goose  and  the 
cereopsis  goose,  which  are  Australian  varieties. 

Ducks,  G.  Rogeron  (Les  canards.  Paris:  J.  B.  Baillihe  <.i-  Son,  1903,  pp.  VIII -\-, 
435,  ])l.  1). — Different  sorts  of  wil<l  and  domestic  ducks  are  treated  of,  as  well  as  the 
general  subject  of  duck  raising. 
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Feeding  trials  with  cows,  J.  L.  Hills  (  Yermont  Sta.  Rpt.  1902,  pp.  273-318+ 
XXXVIII). — This  is  the  fifth  year  in  which  feeding  experiments  have  been  con- 
ducted along  the  same  general  line.  Tests  to  compare  low,  medium,  and  heavy  grain 
rations,  to  determine  the  feeding  value  of  apple-pomace  silage,  and  to  ascertain  the 
extent  of  experimental  error  in  feeding  trials  made  in  previous  years  were  repeated, 
and  new  trials  were  conducted  to  study  the  feeding  value  of  malt  sprouts,  dried 
])rewers'  grains,  and  gluten  meals  of  high  and  low  protein  content.  The  work  is 
leported  in  detail  and  summarized,  and  an  appendix  contains  the  tabulated  data. 
The  trials  covered  a  period  of  24  weeks  and  included  50  cows.  Each  trial  lasted  28 
days,  the  conclusions  in  every  case  being  based  upon  the  results  ol)tained  during  the 
last  18  days. 

A  comparison  of  4,  8,  and  12  lbs.  of  grain  was  made  with  26  cows,  with  results 
essentially  the  same  as  previously  obtained  (E.  S.  R.,  14,  p.  78).  An  increase  in  the 
grain  ration  increased  the  yield  of  milk  and  butter,  but  not  in  proportion  to  the 
amount  of  grain  fed.  Changing  from  a  low  to  a  medium  grain  ration  increased  the 
yield  of  milk  9  to  13  per  cent,  and  changing  from  a  medium  to  a  high  grain  ration 
did  not  increase  the  yield  over  3  per  cent.  The  quality  of  the  milk  was  not  materially 
affected.  The  dry  matter  in  the  low  grain  ration  made  iiroportionatel>  more  milk 
and  butter  than  the  dry  matter  in  the  medium  ration,  and  the  same  was  true  when 
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the  medium  ration  was  compared  with  the  heavy  ration.  The  weights  of  about  two- 
thirds  of  the  cows  increased  or  decreased  as  the  amount  of  grain  fed  was  increased 
or  decreased.  From  a  financial  standpoint  the  results  for  3  years  were  unfavoraljle 
to  the  high  grain  ration.  For  continuous  dairy  feeding  the  author  favors  a  medium 
grain  ration,  4  lbs.  being  considered  lower  than  is  advisable  with  cows  of  the  better 
class. 

Four  cows  were  used  in  comparative  tests  of  malt  sprouts  with  (1 )  cotton-seed 
meal,  linseed  meal,  and  bran,  and  (2)  oats  and  bran.  As  comiwired  with  mixture 
No.  1,  malt  sprouts  decreased  the  yield  of  milk  10  per  cent,  but  did  not  affect  the 
quality  of  the  milk  nor  the  yield  in  relation  to  the  amount  of  dry  matter  consumed. 
The  use  of  malt  sprouts  was  less  economical.  As  compared  with  mixture  No.  2, 
malt  sprouts  decreased  the  yield  of  milk  4  percent,  the  quality  remaining  unchanged. 
The  dry  matter  consumed  was  9  per  cent  less,  making  the  yield  in  proportion  to  the 
dry  matter  5  per  cent  greater  than  when  oats  were  fed.  The  malt  sprouts  were  not 
readily  eaten  by  the  cows  in  either  experiment. 

The  relative  feeding  value  of  dried  brewers'  grains  and  a  mixture  of  cotton-seed 
meal  and  linseed  meal  was  tested  with  1  cow.  There  was  no  marked  difference  in 
the  yield  and  (juality  of  milk.     The  use  of  l)rewers'  grains  was  the  more  economical. 

(ilnten  meals  containing,  respectively,  29.2  and  36.7  per  cent  of  protein  were  com- 
pared with  4  cows,  the  results  showing  practically  no  difference  as  regards  the  yield 
and  (juality  of  milk  and  the  amount  of  dry  matter  consumed. 

A  third  trial  of  apple  pomace  was  made  with  12  cows.  As  much  milk  and  3  per 
cent  more  butter  was  produced  on  apple  pomace  as  on  corn  silage.  The  yield  per 
unit  of  dry  matter  was  7  per  cent  greater  in  the  case  of  the  ])omace  ration.  No 
unfavorable  effects  were  observed.  A  ton  of  apj>le  pomace  is  considered  as  having 
practically  the  same  feeding  value  as  a  ton  of  silage. 

Additional  data  concerning  the  experimental  error  involved  in  feeding  trials  served 
to  confirm  the  view  already  advanced  that  if  2  or  3  animals  are  used  the  experi- 
mental error  inherent  in  the  alternation  method  may  be  quite  disregarded. 

A  comparison  of  feeding  trial  methods,  J.  L.  Hills  (  Vermont  tSta.  Rpt.  1902, 
pp.  318-327). — In  earlier  experiments  (K.  S.  R.,  14,  p.  79)  tM'o  methods  of  feeding 
were  compared,  one  in  which  different  rations  were  fed  to  the  same  group  of  animals 
during  alternate  periods,  and  one  in  which  the  animals  were  divided  into  2  groups, 
one  groupbeing  fed  continously  on  one  ration  and  the  other  group  alternately  on 
different  rations.  While  the  results  of  the  previous  work  seemed  to  show  but  little 
difference  in  the  two  methods,  the  present  trials,  made  on  a  more  extensive  scale, 
favor  the  plain  alternation  system.  The  work  is  to  be  contiiuied  in  the  hojx'  of  arriv- 
ing at  more  definite  and  satisfactory  results. 

Records  of  the  station  herd  for  1900-1  and  for  1901-2,  J.  L.  IIiu.s  (  IVr- 
mo)d  Sta.  Rpt.  1902,  pp.  337-342). — These  records  are  similar  in  character  to  those 
previously  reported  (E.  S.  R.,  13,  p.  586).  The  average  results  for  the  2  years  are 
respectively  as  follows:  Number  of  cows  47  and  49,  yield  of  milk  5,814  and  5,166  lbs., 
fat  content  of  milk  5.07  and  5.03  per  cent,  yield  of  butter  344  and  308  lbs.,  <'ost  of 
food  $49. 97  and  $49.13,  and  proceeds  from  sales  of  l)utter  $94.56  and  $S5.3."5. 

A  comparison  of  score  card  judgments  and  of  milk  and  butter  records, 
J.  L.  Hills  {Vermont  Sta.  Rpt.  1902,  pp.  342-344). — The  station  herd  and  2  private 
herds  were  scored,  the  results  being  compared  afterwards  with  the  milk  and  butter 
records  of  the  cows.  The  work  was  done  by  R.  R.  Strait,  under  the  author's  direc- 
tions. In  all  62  records  were  used  in  the  comparison.  The  results  seem  to  show 
that  in  the  long  run  cows  scoring  high  were  but  little  if  any  superior  as  milk  and 
butter  producers.  On  the  other  hand,  a  relationship  between  lack  of  conformation 
to  dair}'  types  and  lessened  production  was  considered  as  jilainly  established. 

The  effect  of  feed  on  the  quality  of  butter,  J.  L.  Hills  (  Vermont  Sta.  Rpt.  1902, 
pp.  34-5,  340). — In  connection  with  the  feeding  experiments  noted  above  and  in  con- 
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tinuation  of  previous  work  (E.  S.  E.,  14,  p.  79),  43  sampleH  of  butter,  rei)resentin<2;  191 
churnings,  were  analyzed  to  determine  the  effect  of  different  feeding  stuffs  upon  the 
quahty  of  the  butter.  As  shown  by  analysis,  apple  pomace,  corn  silage,  and  dried 
brewers'  grains  had  no  effect  upon  the  quality  of  the  butter.  Malt  sprouts  and  ground 
oats,  especially  the  latter,  decreased  the  iodin  number.  Cierm  oil  meal  increased  the 
iodin  number.  The  gluten  meals  tended  to  produce  soft  butter.  The  content  of 
volatile  fatty  acids  was  increased  and  the  melting  point  and  iodin  nundiers  were 
reduced.  As  measured  by  inspection,  the  only  bad  effects  on  the  (juality  of  the  Imf- 
ters  were  observed  for  a  short  period  when  malt  sprouts  were  fed. 

The  change  from  barn  to  pasture,  J.  L.  IIii.ls  (  Vermont  ,si,i.  Hj,/.  ino..\  pp. 
o4f>-3oO). — Records  of  the  station  herd  for  S  years  as  regards  the  \iel(l  and  (juality 
of  milk  for  the  2  weeks  preceding  and  the  (>  weeks  following  a  change  from  barn  to 
pasture  are  discussed.  During  4  years  a  majority  of  the  cows  showed  a  tendency 
toward  immediate  and  decided  imi)rovement,  followed  by  a  return  to  the  original 
(juality.  There  was  one  year  in  the  majority  of  cases  a  slow  tendency  toward  improve- 
ment. During  ?,  years  the  quality  of  the  milk  of  the  majority  of  the  cows  remained 
practically  unchanged.  Reasons  for  the  facts  observed  are  not  advanced.  It  is  con- 
sidered clearly  established  that  no  jworer  milk  results  from  ]>asture  feeding  even 
when  the  flow  is  considerably  increased. 

Dairy  conditions  and  suggestions  for  their  improvement,  ^V.  J.  Fhaser 
{Illinois  Sta.  Bui.  84,  jyp.  577-631,  figs.  .ft;). — The  dairy  conditions  in  the  State  have 
l)een  under  investigation  by  the  station  during  the  past  6  years.  In  some  particulars 
the  conditions  are  considered  ideal,  while  in  others  they  are  far  below  the  pi'oper 
standard.  This  bulletin  aims  to  suggest  remedies  for  the  faults  most  commonly  found 
in  actual  practice.  Some  of  the  subjects  discussed  are  the  location  and  construction 
of  barns  and  stables,  care  of  yards,  cleanliness  in  milking,  care  of  milk  and  dairy 
utensils,  feeding  cows,  construction  and  management  of  creameries,  and  markets  for 
dairy  products,  numerous  jaractical  suggestions  being  made  in  each  case. 

Experiments  to  compare  the  amount  of  dirt  falling  from  washed  and  unwashed 
udders  during  the  process  of  milking  are  reported  as  follows:  "It  was  determined 
after  several  trials  with  3  different  milkers  on  30  cows  that  it  requires  an  average  of 
4j  minutes  to  milk  a  cow.  A  glazed  dish  11  in.  in  diameter,  the  size  of  an  ordinary 
milk  jiail,  was  placed  in  the  top  of  a  pail  and  held  under  a  cow's  udder  in  the  same 
position  as  when  milking.  For  40  minutes  the  milker  then  went  through  motions 
similar  to  those  made  in  milking,  but  without  drawing  any  milk.  The  amount  of 
dirt  which  fell  into  the  dish  during  the  operation  was,  of  course,  approximately  the 
same  as  would  have  gone  into  the  milk  during  the  milking  process.  The  dirt  caught 
in  the  dish  was  then  brushed  into  a  small  glass  weighing  tube,  the  udder  washed,  and 
the  process  repeated.  The  dirt  which  fell  from  the  washed  udder  was  also  carefully 
brushed  into  a  weighing  tube.  Both  tubes  were  then  j^laced  in  a  desiccator,  and 
after  drying  24  hours  were  accurately  weighed  on  a  chemical  balance.  Sixty  trials 
were  made  at  different  seasons  of  the  year.  With  udders  that  were  apparently  clean 
it  was  found  that  an  average  of  Si  times  as  much  dirt  fell  from  the  unwashed  udders 
as  from  the  same  udders  after  they  were  washed.  With  soiled  udders  the  average  was 
22  and  with  nuiddy  udders  the  average  was  94  times  as  much  dirt  from  the  unwashed 
udders  as  from  the  same  udders  after  washing." 

Dairy  investigations,  W.  J.  Eraser  {Illinois  Sta.  Circ.  GS,  pji.  7). — This  is  a 
report  of  progress  on  the  dairy  work  which  has  been  carried  on  by  the  station  for 
nearly  2  years  under  State  appropriations. 

Variations  in  the  composition  of  cows'  milk,  II.  Incu.e  {Tran.'^.  Jlighland  and 
Agr.  Soc.  Scotland,  5.  ser.,  15  {1903),  pp.  135-182,  figs.  12). — The  author  summarizes 
the  results  of  his  earlier  investigations  relating  to  the  composition  of  milk  (E.  S.  R., 
14,  p.  80)  and  reports  further  work,  the  main  objects  of  which  were  to  ascertain  the 
effect  of  uneciual  intervals  )»etween  milkings  upon  the  composition  of  the  milk,  and 


1114  EXPERIMENT    STATION    RECORD. 

to  discover  a  means  of  diminisihing  the  difference  in  fat  content  between  morning 
and  evening  niilk  when  tlie  intervals  are  unequal.  Incidentally  separate  analyses 
were  made  of  the  milk  yielded  by  each  quarter  of  the  cow's  udder. 

Five  cows  were  milked  at  6  a.  m.  and  3  p.  m.  during  a  period  of  2  weeks.  The 
average  fat  content  of  the  morning  milk  was  2.87  per  cent,  and  of  the  evening  milk 
4.26  per  cent,  the  ratio  between  the  two  being  1:1.484.  During  the  4  weeks  follow- 
ing the  same  cows  were  milked  at  5.30  a.  m.  and  5  p.  m.  The  fat  content  of  the 
morning  and  evening  milk  was,  respectively,  3.18  and  3.80  per  cent,  the  ratio  being 
1:1.195.  During  a  third  period  of  3  weeks  with  the  hours  of  milking  the  same  as  in 
the  tirst  jieriod  the  percentages  of  fat  in  the  morning  and  evening  milk  were,  respec- 
tively, 2.94  and  4.40,  the  ratio  being  1:1.497.  The  results  confirm  the  generally 
accepted  conclusion  that  the  low  fat  content  of  morning  milk  as  compared  with 
evening  milk  is  due  to  unequal  intervals  ))etweeu  milkings.  Following  a  change 
from  unequal  to  aj)i)r()ximately  equal  intervals  the  difference  in  percentages  of  fat 
gradually  lessened. 

The  attempt  was  made  to  improve  the  quality  <if  tlu^  morning  milk  by  methods  of 
feeding,  the  intervals  bi'tween  milkings  remaining  unequal.  Cows  on  pasture  were 
fed  a  grain  mixture  consisting  of  equal  parts  of  cotton-seed  meal  and  corn  meal,  one 
grouji  receiving  3  lbs.  morning  and  evening,  one  group  6  1I)S.  in  the  morning  only,  and 
one  group  6  lbs.  in  the  evening  only.  The  different  methods  of  feeding  did  not  alter 
very  much  the  relative  yield  of  milk  morning  and  evening.  When  the  grain  was 
fed  only  in  the  morning  the  fat  content  of  the  morning  milk  was  increased,  from 
wliich  it  would  seem  that  where  circumstances  necessitate  unequal  intervals  this 
l)lan  of  feeding  would  lessen  the  danger  nf  tlie  morning  milk  being  below  the 
standard. 

The  jiiilk  from  each  (piarter  of  tiie  udders  of  2  cows  was  collected  separately  for  6 
days  and  analyzed.  The  fat  content  showed  no  constant  variations.  In  both  cases, 
however,  the  milk  from  tiieleft  fore  (juarter  was  much  smaller  in  (jnantityand  lower 
in  solids-not-fat  than  that  from  the  other  quarters.  These  results  led  to  tests  of  the 
herd  of  19  cows,  the  average  ivsults  of  which  are  given  in  the  following  table: 

Y'idd  (tad  qiuditi/  of  tnilk  Jro)ih  diff'i'reid  qu<trier>i  of  the  udder. 


Yield  of 

Fat  con- 

milk. 

tent. 

Pounds. 

Per  cent. 

2  -12 

3.86 

2.47 

3.96 

1.85 

3.84 

2.  50 

3.85 

Solids- 
not-fat. 


Per  cent. 

Right  fore  quarter I  2.42  3.86  8.78 

Right  hind  <iuarter 2.47  3.96  8.63 

Left  fore  quarter 1.85  3.84  8.45 

Left  hind  quarter 2.50  3.85  8.71 

"The  variation  in  fat  in  milk  from  different  quarters  of  the  udder  is  perhaps  not 
surprising  when  we  remember  that  the  fat  is  ajjparently  produced  by  the  breaking 
down  of  fat  cells  in  the  gland  itself;  but  that  different  glands,  or  different  parts  of 
the  same  gland,  should  be  able  to  elaborate,  from  the  same  blood  supply,  products 
of  different  concentration  in  dissolved  matter,  appears  to  the  writer  to  be  very 
remarkal>le.  The  results  should  certainly  prove  of  interest  to  the  physiologist,  though 
they  perhaps  have  little  practical  importance  from  a  dairy  point  of  view." 

Ayrshire  herd,  tests,  F.  W.  Morse  {Neie  Hampshire  Sta.  Bnl.  96,  pp.  117-121).- — 
Tests  of  Ayrshire  cows  have  been  conducted  by  the  station  since  1894,  some  of  the 
data  being  given  in  tabular  form.  The  tests  made  during  1901  and  1902  show  a  range 
in  the  percentages  of  fat  from  3.48  to  4.40,  with  an  average  of  3.88  per  cent,  and  a 
range  in  the  total  solids  from  11.71  to  13.27,  with  an  average  of  12.55  per  cent.  The 
author  concludes  that  some  of  the  herds  are  developing  the  quantity  of  milk  at  the 
exj)ense  of  (juality.  Of  21  cows  tested  during  the  year,  15  gave  the  maxinnmi  fat 
test  in  the  first  month,  and  13  the  maximum  yield  of  milk  in  the  second  month. 
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The  milk  supply  of  London,  M.  Beau  {Jovr.  A(jr.  I'rat.,  v.  scr.,  .'>  {1903),  No.  17, 
l>ji.  535-537). — A  l>rief  general  description  of  the  milk  suii2)ly  of  London. 

Diminution  of  the  content  of  lecithin  in  heated  milk,  J^ordas  and  Raczkow- 
sKi  {Cotiipf.  Jiend  Acad.  Sci.  Fai'is,  136  {1903),  No.  1,  pp.  50,  57). — As  compared  with 
the  quantity  in  raw  milk,  the  percentage  of  lecithin  was  reduced  14  per  cent  by  heat- 
ing for  30  minutes  at  60°  C,  28  per  cent  by  heating  over  a  flame  for  30  minutes  at 
95°,  12  per  cent  Ity  heating  over  a  water  bath  for  30  minutes  at  95°,  and  30  per  cent 
by  heating  in  an  autoclave  for  30  minutes  at  105  to  110°. 

The  water  content  of  creamery  butter, "II.  E.  Alvokd  (  V.  S.  Depit.  Agr.,  Bureau, 
(if  AriijiKil  Iu(Iu!<trij  Circ.  39,p>p.  4)- — Previously  noted  from  another  source  (K.  S.  R., 
14,  p.  523). 

The  relation  of  carbon  dioxid  to  proteolysis  in  the  ripening  of  Cheddar 
cheese,  L.  L.  \'an  Slyke  and  PI  B.  Hart  {New  York  State  Sta.  Bui.  231,  pp.  21-41). — 
The  investigations  reported  in  tliis  bulletin  are  summarized  by  the  authors  as  follows: 

"(1)  The  object  of  the  work  described  in  this  bulletin  was  to  ascertain  the  extent 
to  which  carbon  dioxid  is  formed  in  American  Chedder  cheese  during  long  periods 
of  time  in  the  process  of  ripening,  and  also  to  learn  the  nature  of  the  chemical 
changes  that  give  rise  to  the  production  of  this  gas. 

"  (2)  Two  cheeses  were  used  for  this  study.  One  was  entirely  normal;  the  other 
was  made  from  milk  containing  chloroform  and  kept  under  antiseptic  conditions. 
The  investigation  was  continued  32  weeks,  when  a  chemical  study  was  made  of  the 
proteolytic  end-products. 

"(3)  In  the  normal  cheese,  carbon  dioxid  was  given  off  continuously,  though  in 
decreasing  quantities  after  about  20  weeks,  and  had  not  ceased  at  the  end  of  32  weeks. 
The  total  amount  thus  produced  was  15.099  gm.,  equal  to  0.5  per  cent  of  the  fresh 
cheese.  In  the  chloroformed  cheese,  the  total  amoimt  of  carbon  dioxid  produced 
was  0.205  gm.,  practically  none  being  found  after  3  weeks. 

"(4)  In  the  normal  cheese,  the  following  end-products  of  proteolysis  were  foimd: 
Tyrosin,  oxyphenylethylamin,  arginin  in  traces,  histidin,  lysin,  guanidin,  putrescin 
in  traces,  and  ammonia.  In  the  chloroformed  cheese  were  found  the  same  com- 
pounds, except  oxyphenylethylamin,  guanidin,  putrescin,  and  ammonia;  but  arginin 
was  found  in  marked  quantities  for  the  first  time  in  cheese. 

"(5)  A  consi<leration  of  the  possible  sources  of  carbon  dioxid  in  the  2  cheeses 
indicates  that  in  the  case  of  the  chloroformed  cheese  the  carbon  dioxid  came  from 
that  present  originally  in  the  milk  and  that  formed  in  the  milk  from  the  decompo- 
sition of  milk-sugar  Ijefore  treatment  with  chloroform.  In  the  case  of  the  normal 
cheese,  the  carbon  dioxid  given  off  in  its  early  age  came  largely  from  the  decompo- 
sition of  milk-sugar  by  lactic-acid  organisms,  while  a  small  amount  was  probably  due 
to  the  carbon  dioxid  present  in  the  milk  and  to  the  respiration  of  living  organisms 
present  in  the  cheese.  The  carbon  dioxid  produced  after  the  first  few  weeks  came 
apparently  from  reactions  taking  place  in  some  of  the  amido  compounds,  among 
which  we  were  able  to  identify  the  change  of  tyrosin  and  arginin  into  derived  prod- 
ucts with  simultaneous  formation  of  carbon  dioxid. 

"(6)  In  the  chloroformed  cheese,  theonly  active  proteolytic  agents  were  lactic  acid, 
galactose,  and  rennet- pepsin.  Under  the  conditions  of  our  experiment,  these  agents 
were  able  to  form  neither  ammonia  nor  secondary  amido  compounds  with  produc- 
tion of  carbon  dioxid.  The  presence  of  chloroform  could  not  account  for  this  lack  of 
action.  These  results  suggest  that  in  the  normal  cheese  there  must  have  been  some 
agent  at  work  not  present  in  the  chlorof(jrmed  cheese  and  that  this  extra  factor  was 
of  a  biological  character." 

Rusty  spot  and  a  remedy,  F.  H.  Hall,  H.  A.  Harding,  and  G.  A.  Smith  {New 
York  Stole  St".  Bui.  225,  popular  ed.,  pp.  7).— A  popular  summary  of  Bulletin  225  of 
the  station  ( F.  S.  K.,  14,  p.  90S). 

Report  of  the  seventeenth  annual  meeting  of  the  Granite  State  Dairy- 
men's   Association,    1901  {<!ranite  State  Dairymen's  As^sor.  Jlpt.,  17  {1901),  pp. 
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77). — Tliis  report  includes  the  following  addresses:  Dairying  in  France,  by  H.  E. 
Alvord;  Creamery  and  Dairy  Practice,  by  G.  A.  Smith;  Some  Points  of  the  Dairy 
and  its  Adjuncts,  by  F.  L.  Davis;  and  New  Hampshire  Dairy  Products  at  the  Pan- 
American  Exposition,  by  W.  D.  Baker. 

Officials,  associations,  and  educational  institutions  connected  -with,  the 
dairy  interests  of  the  TJnited  States  for  the  year  1903  {U.  >S.  Depf.  Agr., 
Bnreaii  <if  Aninnd  TndiiMnj  Circ.  40,  pp.  U). 
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The  first  Nor'weg'ian  veterinary  meeting'  {Mdniu'daskr.  Di/rlnyrr,  14  {1902), 
N()i<.  n,  ])p.  ,Jf>.i-SO.i;  7,  p)).  S1S-S94;  8,  jij).  40.1-409;  9,  pp.  .^^1-520). — Among  the 
large  numln-r  of  papers  read  at  this  meeting  l)rief  notes  may  be  given  on  the  fol- 
lowing: 

CombatiiKj  bovine  luberculosU,  J.  Fibiger  (pp.  25.3-255). — The  author's  experiments 
indicate  that  tubercle  bacilli  obtained  from  a  young  child  were  highly  virulent  for 
calves,  and  that  therefore  the  disease  as  observed  in  man  and  animals  can  not  be 
considered  essentially  different. 

The  work  of  cornbaliiig  borhie  tiibercul<»ih  in  Kuriva;/,  ^[(^lni  (pj).  25!t-274). — This 
work  is  said  to  have  begun  in  LS91  and  lias  since  been  pro.Mecuted  actively,  with  the 
aid  of  gov'ernment  a])])ropriati()n.  Tables  are  ])resented  showing  the  number  of 
localities  in  whicii  infected  herds  are  found,  the  breed  of  animals  affected,  and  the 
percentages  of  tuberculous  cattle  as  shown  by  tuberculin  tests. 

Combating  tubercidosis  in  Sweden,  (•!.  Jicgnir  (pj).-  274-286). — Detailed  notes  are 
given  on  the  temperature  reactions  in  250,321  cattle  tested  with  tuberculin  during 
the  years  1897-1901,  and  otlier  tables  are  given  showing  the  percentages  of  infected 
animals  in  different  herds. 

The  control  of  food  inote.rials  vith  upcriol  regard  1o  jirexcrratives  for  meat,  A.  Jacob.'^en. 
(pp.  318-.34()). — Notes  are  given  on  the  etiology  of  cases  of  meat  poisoning  whicli 
have  l)een  found  to  be  due  largely  to  the  presence  in  meat  of  Bacillus  roll  communis, 
B.  enterifidis,  B.  morbificans  bovis,  and  B.  jn'oteus  vulgaris.  Special  attention  is  given 
to  the  effect  of  various  preservatives  upon  these  bacteria  and  upon  the  keeping 
quality  of  meat,  as  well  as  upon  the  health  of  human  beings. 

Castr(dion  of  Cryptorchids,  F.  Tr(»^v  (pp.  .358-388). — The  literature  of  this  subject 
is  briefly  reviewed  and  detailed  descriptive  notes  are  given  on  the  various  methods 
whicli  have  been  devised  and  successfully  useil  ])y  various  veterinary  surgeons  in 
performing  tliis  operation. 

liesults  obtained  bg  neurectomy,  especi(dly  in  cases  of  .tpavin,  L.  3forleberg  (pp.  403- 
433). — Detailed  descriptions  are  given  of  a  large  number  of  cases  in  which  neurec- 
tomy was  performed  for  the  cure  or  relief  of  spavin.  In  many  cases  double  neurec- 
tomy is  required,  but  according  to  the  author's  experience  this  method  may  be 
depended  upon  to  bring  about  the  desired  results  in  about  70  per  cent  of  cases. 

Artificial  imeminatio))  in  mares,  Sand  (pp.  481-489). — The  author  believes  that  this 
operation  may  be  resorted  to  witii  good  results  and  may  prove  an  important  eco- 
nomic device  under  certain  circumstances  connected  with  the  breeding  of  horses. 

Aspergillosis  in  animals  artificially  fed  upon  milk,  von  Ilellens  (pp.  512-520). — A  num- 
ber of  cases  of  this  disease  were  observed  by  the  author,  especially  in  colts.  The 
pathological  anatomy  of  the  disease  sometimes  gives  rise  to  confusion  with  tuber- 
culosis, and  notes  are  given  on  the  means  of  making  a  reliable  differential  diagnosis. 

Report  of  chief  veterinary  inspector,  J.  G.  Rutherford  [Rpt.  Min.  Agr.  Canada, 
1902,  pp.  71-152). — This  report  includes,  besides  a  general  account  of  the  health  of 
animals  by  the  chief  inspector,  a  large  number  of  reports  of  veterinary  inspectors  in 
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various  parts  of  the  Dominion  of  Canada.  Tlu'  majority  of  outbreaks  of  ho^  cliolcn-a 
reported  were  apparently  due  to  the  importation  of  hogs  from  infected  j)arts  of 
Ontario  or  from  the  United  States.  •  During  the  year  1,277  cattle  were  tested  with 
tuberculin  for  export  into  the  United  States.  Of  this  number  72  reacted.  Very  Httle 
testing  of  dairy  cattle  was  done  during  the  season.  Experiments  to  determine  the 
period  which  elaiises  between  actual  infection  and  the  time  when  tubercuUn  ])roduces 
a  reaction  indicate  that  this  jieriod  varies  from  8  to  50  days.  It  is  recommended  that 
so  long  as  an  animal  does  not  show  pronounced  signs  of  generalized  tuberculosis  its 
progeny  should  bo  reared.  A  number  of  cases  of  glanders  are  reported.  The  author 
lu'lieves  that  a  large  percentage  of  glanderous  horses  ultimately  recover  without 
treatment.  It  is  also  suggested  that  horses  which  cease  to  react  to  mallein  arc  no 
longer  infectious. 

Further  studies  were  made  on  the  Piclou  cattle  disease.  This  is  a  cirrhosis  of  the 
liver.  Nothing  definite  has  been  learned  regarding  its  cause.  A  report  by  W.  11. 
Pethick  contains  a  description  of  the  conditions  which  ac^tually  prevail  in  the  region 
where  this  disease  is  observed.  It  is  stated  that  cattle  raisers  usually  consider  this 
disease  as  due  to  feeding  upon  ragwort  {Senecio  jacolnrmi) .  Actinomycosis  is  said  not 
to  be  so  frequent  as  in  former  years.  A  few  cases  of  anthrax  were  observed,  but  the 
infected  area  was  closely  quarantined  and  the  ground  subsetjuently  burned  over  twice. 
Blackleg  prevailed  to  consideral)le  extent  in  the  Northwest  Territories  and  ^Manitoba. 
Verminous  broncho-iineumonia  appears  to  be  on  the  increase  among  hogs  in  ( )ntario, 
especially  where  these  animals  are  kept  under  unfavorable  hygienic  conditi(  >ns.  iSricf 
notes  are  given  on  mange  in  cattle  and  horses,  and  on  sheep  scab. 

Swamp  fever  in  horses  has  prevailed  in  Red  River  Valley  for  a  nund)er  of  years, 
with  very  fatal  results.  This  disease  was  investigated  by  the  author  and  also  by  F. 
Torrance.  The  symptoms  and  the  course  and  lesions  of  the  disease  are  described  in 
detail.  It  was  shown  that  the  disease  is  not  surra.  An  organism  w^as  isolated  which 
occurs  more  frecjuently  than  any  other  in  cases  of  swamp  fever,  but  inoculation 
experiments  have  thus  far  failed  to  demonstrate  definitely  its  causal  connection  witli 
the  disease.  A  number  of  experiments  were  made  on  guinea  pigs  byC.  II.  Iliggins 
to  determine  w  hether  electric  currents  of  high  frequency  exert  any  curative  influence 
in  cases  of  tuberculosis.  The  guinea  pigs  were  inoculated  with  material  obtained 
from  a  tuberculous  steer.  The  treatment  consisted  in  exposing  the  animals  for  10 
minutes  daily  to  the  effects  of  electric  currents.  After  a  few  days'  treatment  the 
exposure  was  increased  to  20  minutes  j)er  day.  Detailed  notes  are  given  on  the 
progress  and  duration  of  the  disease  in  different  animals.  It  was  found  as  a  result  of 
tliese  experiments  that  electric  currents  of  high  frequency  exert  a  beneficial  infiuence 
in  assisting  animals  to  overcome  the  action  of  tubercle  bacillus.  The  average  life  of 
treated  ainmals  was  42.4  days,  while  that  of  untreated  animals  was  28.5. 

Report  of  the  city  veterinarian,  W.  W.  Richards  (  War  DepL,  Bumin  of  //(.s»- 
lar  Afair.%  Philijipine  Corn.  Rpt.  1D02,  pi.  1,  pp.  380-383)  .—The  author  presents  brief 
statistical  notes  on  the  numbers  of  domestic  animals  shipped  into  the  Philippines  from 
different  countries.  A  brief  discussion  is  also  given  on  the  diseases  which  have  been 
observed  among  animals.  The  bladder  worm  was  found  quite  extensively  in  hogs 
slaughtered  at  the  public  abattoir  in  IManila.  Among  1,500  horses  inspected  40  were 
found  affected  with  glanders  and  all  were  killed.  The  public  abattoir  in  Manila  is 
under  the  supervision  of  a  native  inspector  and  from  the  notes  kept  concerning  the 
numbers  and  conditions  of  animals  slaughtered  at  this  abattoir  brief  statistics  are  pre- 
sented giving  the  number  of  condenmed  animals  and  causes  of  condemnation. 

Work  of  the  biolog-ical  laboratory,  D.  C.  Worcester  {War  DepL,  Bureau  of 
Insular  Ajfairs,  Pldlippine  Com.  Rpt.  190 J,  pi.  1,  pp.  293,  ^5.^).— Brief  notes  on  the 
work  of  this  laboratory,  which  has  been  occupied  largely  in  the  preparation  of  sera 
for  the  detection  and  treatment  of  Asiatic  cholera,  surra,  glanders,  hog  cholera,  etc. 
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A  large  number  of  examinations  were  made  of  pathological  tissue  sent  in  from  various 
localities.  Considerable  work  has  been  done  in  the  preparation  of  cultures  of  locust 
fungus  to  l)e  distributed  throughout  the  different  provinces. 

Bacterial  diseases  of  animals,  E.  Thierry  {Jour.  Agr.  Prat.,  n.  ser.,  5  {1903), 
No.  3,  pp.  77-79). — Brief  notes  are  given  on  the  etiology  of  different  classes  of  infec- 
tious diseases  of  animals. 

Microbes  and  diseases  of  farm  stock,  .1.  Dunstan  {Trans.  Higldand  and  Agr. 
Sac.  Scotland,  5.  ser.,  15  {1908),  pp.  1-32,  pis.  S). — The  objects  of  this  article  are  to 
describe  the  essential  features  of  bacteriology  as  applied  to  diseases,  to  draw  atten- 
tion to  some  of  the  most  prevalent  diseases  of  farm  animals,  and  to  indicate  methods 
for  dealing  with  them.  Notes  are  presented  on  the  biology  of  pathogenic  micro- 
organisms, and  on  immunity,  disinfection,  anthrax,  tuberculosis,  glanders,  blackleg, 
hog  cholera,  tetanus,  pneumonia,  strangles,  contagious  mammitis,  contagious  abor- 
tion, white  scours,  arthritis,  actinomycosis,  rabies,  septicemia,  ringworm,  etc. 

The  nursing  of  veterinary  patients,  H.  A.  Woodruff  {Affr.  Student's  Gaz.,  n. 
srr.,  11  {1902),  No.  2,  pp.  43-48). — Attention  is  called  to  the  necessity  of  exercising 
special  care  in  feeding  and  watering  diseased  animals  in  order  to  secure  the  best 
results  from  medicinal  treatment. 

Theories  of  immunity  and  their  clinical  application,  A.  S.  Grunbaum  {Brit- 
is/;.  Mud.  .Tour.,  1903,  X<>s.  2203,  pp.  053-055,  Jig.  1;  2204,  p)>.  715-720;  2205,  pp.  783- 
786). — These  were  the  3  Goulstonian  lectures  delivered  by  the  author  at  the  Royal 
College  of  Physicians,  London.  The  author  discusses  the  theories  of  Metchnikoff 
and  Ehrlich  and  shows  that  while  they  are  apparently  antagonistic,  they  are  founded 
lipon  essentially  the  same  phenomena  and  are  different  interpretations  of  the  same 
functions.  The  following  matters  belonging  to  the  general  subject  of  immunity  are 
discussed:  Antitoxins,  hemolysins,  cytotoxins,  incubation  of  diseases,  effects  of  pro- 
tective inoculation  and  infection  on  immunity,  relapses  and  reinfections,  predisposi- 
tion, susceptil>ility,  serum  diagnosis,  and  partial  agglutinins. 

The  antitoxic  power  of  the  org-anism  and  tissues  toward  certain  poisons, 
G.  Angelici  ( rV/or.  R.  Soc.  Acead.  Vet.  Ital,  61  {1902),  Nos.  46,  pp.  1145-1151;  47,  pp. 
1169-1171;  48,  pp.  1202-1205;  50,  pp.  1271-1277;  51,  pp.  129.5-1299;  52,  pp.  1314- 
1317;  62  {1903) ,  No.  1,  j)p.  12,  13). — In  the  long  series  of  experiments  reported  in  this 
article  the  author  tested  the  effect  of  certain  poisonous  substances,  especially  strych- 
nin, upon  the  organism  as  a  whole  and  upon  the  various  tissues.  Particular  atten- 
tion was  given  to  the  resisting  power  of  the  organism  to  poisons  and  to  an  investi- 
gation of  the  cause  of  this  resistance.  The  experimental  animals  used  by  the  author 
were  chiefly  guinea  pigs  and  frogs,  and  the  alkaloids  with  which  most  exjjeriments 
were  made  were  strychnin  and  nicotin.  The  alkaloids  were  injected  hypoder- 
mically  and  intravenously.  It  was  found  that  normal  tissues  may  become  somewhat 
edematous  under  the  influence  of  strychnin  when  this  is  injected  repeatedly.  This 
alkaloid,  however,  spreads  from  the  point  of  injection  for  considerable  distances 
without  undergoing  any  alteration.  When  fatal  doses  of  strychnin  are  given  in  con- 
nection with  olive  oil  in  the  form  of  an  emulsion  the  poisonous  effect  of  the  .strychnin 
is  not  produced.  The  .same  results  were  obtained  from  the  use  of  phenol  in  frogs. 
The  i>oisonous  properties  of  calomel  were  similarly  attenuated  by  mixing  with  olive 
oil.  The  author  believes  that  the  liver  has  the  power  of  retaining  and  greatly  alter- 
ing alkaloids,  especially  strychnin,  and  this  organ  may  be  therefore  considered  as  an 
important  means  of  protecting  the  organism  against  the  poisonous  effects  of  strych- 
nin.    A  brief  bibliograpliy  of  the  subject  is  appended  to  the  article. 

Experimental  study  of  inflammatory  neomorphs  in  connective  tissue,  A. 
M.-wiMow  {Beitr.  Path.  Anal.  u.  Ally.  Path.,  32  {1902),  SuppL.  6,  pp.  262,  pis.  13,  fig. 
i).— The  author  undertook  an  elaborate  investigation  of  the  processes  which  are  con- 
cerned in  the  formation  of  neomorphic  structures  in  connective  tissue  as  a  result  of 
inflanmiation.     The  experimental  animals  were  rabbits,  dogs,  and  pigeons,  and  the 
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method  of  investigation  consisted  in  the  intnxhiction  of  aseptic  foreign  bodies  into  the 
subcutaneous  connective  tissue.  The  liistological  processes  wliich  are  observed  in  tlie 
formation  of  the  new  connective  tissue  are  described  in  great  detail.  The  elements 
which  are  most  important  in  the  formation  of  these  new  tissue  are  the  polymorphous 
leucocytes,  fibro1)lasts,  and  polyblasts.  The  fibroblasts  are  the  ordinary  connective 
tissue  cells  which  existed  before  the  inflammation  set  in.  They  Ijegin  to  proliferate 
at  a  very  early  stage  of  the  intlammatifjn.  The  polyblasts  are  said  to  play  an  exceed- 
ingly imj)ortant  role  in  the  formation  of  the  new  connective  tissue.  They  are  to  be 
characterized  as  am(i'l)oid  wandering  cells  with  a  single  nucleus. 

General  histological  technique  -with  special  reference  to  the  possibility  of 
a  morphological  demonstration  of  cellular  narcosis,  H.  Za.N(;(;kk  [\'rlljvrlir. 
Naturf.  Gesell.  Zurich,  47  {190£),  No.  1-2,  pp.  ^^-7^).— Detailed  notes  are  given  on  the 
technique  of  staining  animal  cells  by  various  methods  with  special  reference  to 
methods  intended  to  demonstrate  the  presence  of  narcosis  in  various  animal  tissues. 

"Vasog-en  preparations  in  veterinary  practice,  A.  Homer  [Dent.  Tierarztl. 
Wi-lmsclir.,  10  [UK)/),  Xnx.  47,  pp.  449-4-'>.^;  48,  pp.  4.5.5-457). — The  vasogen  prepara- 
tions which  have  already  been  placed  on  the  market  by  a  firm  in  Hamburg  number 
20  or  more.  The  author  made  experiments  with  a  number  of  these  preparations, 
especially  in  the  treatment  of  suppurative  wounds.  Iodoform,  iodin,  pyoctanin, 
creolin,  camphor,  chloroform,  creosote,  and  ichthyol  vasogen  were  used,  as  well  as 
mercuric  vasogen  salve  and  vasogenum  purum  siiissum.  In  the  author's  experiments 
with  these  materials  it  was  found  that  a  rapid  penetration  and  absorption  took  place, 
and  the  effectiveness  of  the  preparations  in  inducing  the  process  of  healing  was  very 
striking.  No  irritation  appeared  to  be  produced  by  these  substances  upon  the  skin 
and  no  toxic  effect  was  observed,  whether  used  internally  or  externally. 

Silver  therapy,  Dorx  {Berlin.  TInerarztl.  Wehiwhr.,  1903,  No.  27 ,  pp.  403-40.5)  .— 
Notes  are  given  on  the  use  of  colloidal  silver  in  the  treatment  of  puerperal  septicemia, 
contagious  coryza,  and  morbus  maculosns,  together  with  a  l)rief  account  of  the  nature 
and  therapeutic  use  of  protargol  and  itnjl. 

The  present  status  of  photo-therapy  and  its  application  in  veterinary 
practice,  I.  I.  Neim.\x\n  {Arch.  Yd.  Nauk,  St.  Petersburg,  .H2  [190.J),  Nu.  Li,  pp.  1017- 
1029). — A  critical  review  of  the  literature  of  this  subject  is  presented  in  connection 
with  a  bibliography.  The  author  believes  that  light  may  be  used  under  various 
comlitions  in  the  treament  of  animal  diseases,  and  suggests  apparatus  and  arrange- 
ment of  the  same  for  convenient  use  in  military  veterinary  hospitals  and  similar 
institutions. 

Treatment  of  malignant  edema  with  carbolic  acid,  with  remarks  upon 
"leeches,"  or  bursattee,  C.  F.  Dawsox  {.Tour.  Gnnp.  Med.  and  Vet.  Arch..,  23 
{1902),  pp.  301,302). — In  an  operation  wound  made  for  the  purpose  of  removing 
a  "leech  "  tumor,  malignant  edema  developed.  In  treating  the  tumor  for  malignant 
edema,  injections  of  strong  carbolic  acid  were  used,  1  dm.  being  injected  daily  for  3 
days.  The  formation  of  gas  within  the  tumor  was  checked  and  extensive  suppura- 
tion occurred  for  some  time,  with  recovery  of  the  animal  after  1  month. 

Accidents  following  upon  preventive  inoculation  and  bacterial  associa- 
tions, V.  Galtiek  (.Jour.  Mid.  Vet.  rt  Zootech..  .5.  .^er.,  G {1902),  Dec,  pp.  097-703).— 
I  U-ief  notes  are  given  on  accidental  infections  which  maybe  ])rought  about  during 
the  performance  of  preventive  inoculation.  It  is  believed  that  the  association  of 
different  bacteria  may  aggravate  the  effects  of  vaccination  made  with  a  benign  virus 
so  that  more  or  less  serious  results  may  attend  what  would  otherwise  liave  been  a 
harmless  operation. 

On  the  relationship  of  human  tuberculosis  to  that  of  bovines,  i).  J.  Hamil- 
ton ( Tram.  Highland  and  Agr.  Soc.  Scotland,  5.  ser.,  15  {1903),  pp.  ^32-278,  figs.  3).— 
The  author  discusses  the  difficulties  of  determining  the  possibility  of  transmitting 
bovine  tuberculosis  to  man,  and  also  gives  brief  notes  on  the  transmission  of  human 
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tubenailosis  to  cattle,  the  problem  of  the  unity  of  tubercle  l)acilli,  the  relative  viru- 
lence of  this  organism,  the  criterion  of  infection,  and  Arloing's  criticism  of  Koch's 
experiments. 

The  author's  experiments  were  arranged  in  -4  series  for  the  purjjose  of  testing  4 
methods  (if  transmitting  human  tuVjerculosis  to  cattle.  In  the  first  series  the  ani- 
mals were  i('i\  on  tuberculous  sputum;  in  the  second  series  calves  were  inoculated 
with  material  from  caseous  cervical  glands  of  human  origin;  in  the  third  series 
similar  experiments  were  made,  and  also  experiments  in  the  subcutaneous  inocula- 
tion of  tul)erculous  sputum,  intravenous  inoculation  of  the  same,  and  inhalation  of 
tuberculous  sputum;  in  the  fourth  series  experiments  were  made  for  the  purpose  of 
determining  whether  human  tubercle  l)acilli  gain  in  virulence  by  being  transferred 
from  one  bovine  to  another. 

The  general  conclusions  drawn  from  tlicse  numerous  ex})crinu'nts  may  be  sum- 
marized as  follows:  Human  tubercle  bacilli,  although  not  so  virulent  for  calves  as 
the  bovine  form,  may  nevertheless  be  successfully  inoculated  in  cattle.  This  state- 
ment is  true  whether  the  material  is  derived  from  lymphatic  glands,  tuberculous 
lungs,  sputum,  or  urine.  Positive  results  in  infection  are  obtained  whether  the 
material  is  introduced  by  way  of  the  mouth,  by  subcutaneous  inoculation,  intravenous 
inoculation,  or  l)y  respiring  a  spray  containing  tiacilli.  The  lymphatic  system  is 
always  involved  in  these  cases  of  experimental  tuberculosis,  and  in  general  the 
organs  most  affected  are  those  nearest  the  point  of  inoculation.  Tubercle  ])acilli  of 
human  origin  when  transferred  to  cah-es  gain  greatly  in  virulence  by  this  process. 
The  author  believes,  therefore,  that  his  results  favor  the  view  that  tlie  ])ovine  and 
human  tubercle  bacillus  are  identical,  although  somewhat  differently  modified  by 
the  difference  in  environment. 

Transmission  of  human  tuberculosis  to  cattle,  C.  O.  Jensen  (Maanedsslr. 
Dijrhrgcr,  1//  {inoj),  Xn.  !),  jij>.  oJ7-5.)4). — The  author  presents  summary  accounts  of 
a  nund)er  of  ex])eriments  in  which  different  authors  have  succeeded  in  transmitting 
human  tulierculosis  to  cattle. 

On  the  infectivity  of  the  milk  of  tuberculous  cows,  the  bacteriological 
diagnosis,  and  the  practical  value  of  tuberculin  in  the  extirpation  of  tuber- 
culosis among  cattle,  Lvdia  Rabinowitsch  [Jonr.  Comp.  Path,  and  Tlicr.,  15 
{1902),  Xo.  S,  pp.  20'J-21d). — This  article  is  of  a  controversial  nature  and  is  largely 
occupie(l  with  a  discussion  of  the  importance  of  the  milk  from  tuberculous  cows  as  a 
factor  in  human  tuberculosis.  Since,  in  the  experience  of  the  author  and  many 
other  investigators,  tubercle  bac-illi  are  frequently  found  in  the  milk  of  tuberculous 
cows,  it  is  urged  that  all  means  should  be  used  for  exterminating  animals  which  may 
yield  milk  containing  tubercle  bacilli.  This  method  includes  the  destruction  of  all 
animals  suffering  from  mammary  tuberculosis  and  a  strict  quarantine  of  animals 
in  which  a  chnical  diagnosis  can  he  established  only  by  the  help  of  tuberculin. 
The  time  at  which  the  latter  class  of  animals  should  ])e  killed  will  depend  njion  the 
rapidity  of  the  course  of  tuberculosis. 

Milk  from  tuberculous  co-ws,  J.  M.  Yoi'Nti  {Tntnx.  Highland  and  Agr.  Sor.  Scut- 
land,  5.  ser.,  15  {1903),  pp.  212-216). — During  the  experiments  reported  by  the 
author  17  among  about  60  cows  reacted  to  the  tuberculin  test.  Among  this  number 
4  were  found  to  exhibit  tuVjerculosis  of  the  udder.  From  numerous  inocidation 
experiments  with  the  milk  of  these  cows  it  was  found  that  milk  from  cows  affected 
with  tuberculosis  of  other  organs  than  the  mammary  glands  possessed  no  virulence 
and  was  not  capable  of  producing  tuberculosis  when  inoculated  into  guinea  pigs. 
The  milk  from  cows  suffering  from  mammary  tuberculosis,  however,  was  in  all 
instances  virulent  and  jjroduced  the  disease  in  guinea  pigs. 

Should  the  use  of  the  meat  and  milk  of  tuberculous  animals  as  food  be 
absolutely  prohibited?  L.  del  Rio  {Vet.  Eqvin.,  45  {1902),  Nos.  1611,  pp.  :iS.)-o85; 


VETERINARY    SCIENCE    AND    PRACTICE.  1121 

1613,  pp.  401-404;  1613,  pp.  414-416;  IOI4,  pp.  4^9-431;  1615,  pp.  447-449;  1616,  pp. 
465-467;  1617,  pp.  479-4S1;  161S,  pp.  495,  496;  1619,  pp.  513-514;  1620,  pp.  528- 
530). — The  author  reviews  tlie  work  of  the  various  investijjjators  along  this  wu))ject. 
Attention  is  called  to  the  importance  of  meat  and  milk  as  human  food  and  to  the 
possible  dangers  to  human  health  from  the  consumption  of  tul)erculous  products. 
Brief  notes  are  given  on  the  classification  of  meat  in  abattoirs  according  to  its 
hygienic  condition.  The  author  believes  that,  as  a  result  of  tiiese  studies  and  experi- 
ments, tuberculosis  of  man  and  cattle  are  2  forms  of  the  same  disease.  Brief  notes 
ari^  also  given  on  the  distribution  and  statistics  of  tu])erculosis. 

The  Public  Health  (Scotland)  Act,  1897,  and  its  relation  to  owners  of  stock, 
J.  llic.NDiCKSOX  (  Tr(in><.  Iliglildml  itud  A(jr.  Sac.  Scotlmid,  .7.  .vcr.,  15  {1,903),  jip.  63-6!)). — 
Attention  is  called  to  the  provisions  of  this  law  which  relate  to  the  sale  of  diseased 
animals  and  meat  products.  It  is  argued  that  in  many  instances  the  stoc-k  raiser 
may  be  unable  to  recognize  the  symptoms  of  disease  and  is  not  therefore  criminally 
responsible  for  selling  such  animals  for  meat. 

Cerebral  tuberculosis,  G.  Nuvoletti  {Gior.  li.  ^'o^.  ^[rcdd.  \'<i.  JloL,  51  {1902), 
No.  37,  pp.  921-924). — The  g,uthor  describes  the  gross  and  microscoi)ic  features  of 
tubercles  obtained  from  the  surface  of  the  brain  in  cases  of  bovine  tuberculosis. 

Extracts  of  tubercle  bacilli  and  other  tuberculins  other  than  those  of  Koch, 
L.  (IriXAKD  (7u7'.  Tithi'rciiJo.sc,  9  (1902),  Xo.  3,  pp.  ;.W>-5/.'y)  .—Tlie  author  gives  a 
detailed  description  of  the  methods  used  in  obtaining  extracts  of  tul)ercle  bacilli  and 
producing  tuberculin  as  ])ract'ceii  by  Hunter,  Cheyne,  Klebs,  Hirschfelder,  Weyl, 
Denvs,  Vesely,  de  Schwemitz.  ^laragliano,  von  Behring,  Arloing,  (Juinard,  and 
Auclair. 

Variations  in  the  virulence  of  different  cultured  of  turbercle  bacilli,  D. 
Vkszpremi  {Centbl.  Bali.  n.  Par.,  I  Aid.,  33  {1903),  .Vo.s'.  ,5,  Orlg.,  pp.  176-184;  4,  PP- 
255-259). — The  purpose  of  the  investigations  reported  in  the  present  paper  was  to 
determine  whether  there  is  in  general  a  variation  in  the  virulence  of  different  cul- 
tures of  tubercle  l)acilli  corresponding  to  the  differences  in  malignity  of  various  cases 
of  tul)erculosis  among  human  beings. 

In  these  experiments  8  cultures  were  used  from  diiferent  human  cases  of  tu))ercu- 
losis;  and  from  each  culture  material  was  taken  for  inoculation  of  2  or  more  rabbits 
in  the  auricular  vein.  The  amount  of  material  used  was  about  3  mg.  for  each  rab- 
bit. Details  are  given  concerning  the  effects  of  these  different  cultures  on  the 
experimental  animals.  It  was  found  that  tubercle  bacilli  in  pure  cultures  when 
injected  in  suitable  quantities  into  animal  organisms  may  produce  toxins  which 
operate  unfavorably  upon  experimental  animals.  These  toxins  arc  of  considerable 
influence  upon  the  severity  of  the  infection.  It  was  found  also  during  these  experi- 
ments that  tubercle  bacilli  may  indicate  spontaneous  degeneration  and  that  artificial 
cases  of  tuberculosis  may  finally  result  in  recovery.  The  tul)ercle  l)acilli  in  fresh 
cultures  from  different  cases  of  human  tuberculosis,  especially  of  the  ])ulmonary 
form,  showed  decided  differences  in  virulence.  Cultures  of  tubercle  bacnlli  kept  for 
a  considerable  period  upon  artificial  mitrient  media  were  gra(Uially  attenuated  or 
completely  lost  their  virulence. 

It  is  believed  as  a  result  of  these  experiments  that  tubercle  bacilli  from  different 
cases  of  this  disease  possess  essentially  different  degrees  of  virulence,  which  may 
account  in  part  for  the  observed  differences  in  virulence  and  rapidity  of  extension  in 
different  cases  of  tuberculosis. 

Treatment  of  parturient  paresis  with  iodid  of  potash,  L.  Misier  (AVc.  Med. 
Vcl.,  S.  ser.,  9  {1902),  No.  11,  pp.  342-345).— Ex ceWent  results  were  ol)tained  from 
the  use  of  hypodermic  and  intramammary  injections  with  iodid  of  potash.  After 
the  administration  of  this  chemical  the  author  recommends  the  use  of  a  hypodermic 
injection  containing  benzoate  of  eserin  and  sulphate  of  veratrin  in  water. 
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Treatment  of  parturient  paresis,  J.  N.  Ries  {Kec.  Mf-d.  VH.,  8.  ser.,  9  {1902), 
No.  J-'i,  pp.  479-4S0). — Brief  notes  oil  the  successful  treatment  of  this  disease  with 
iodic!  of  potash. 

Infusion  or  injection  in  parturient  paresis,.!.  Ylaskamp(  yyVZ-sW;;'.  YcedHsenijh. 
Maandhlad,  39  {J902),  No.  12,  pp.  539-546). — The  author  beUeves  that  this  disease  is 
due  to  suppression  of  milk  secretion  and  that  the  treatment  of  the  disease  should  be 
directed  toward  restoring  this  physiological  process.  The  injection  of  potassium 
iodid  was  found  to  have  more  rapid  effect  than  infusion  of  the  same  substance. 
Infusion  of  lukewarm  water  and  air  had  no  apparent  effect  upon  the  disease. 

Differential  diagnosis  between  parturient  paresis  and  apoplectic  puerperal 
septicemia,  E.  II.  B.  Gravenhokst  {  Tijihcliv.  ]'i'('(irtseiiijk.  Maandldcd,  SO  {1902),  No. 
'2,  pp.  81-S4). — Brief  notes  on  the  chief  symptoms  of  these  2  diseases,  which  may  be 
used  in  making  a  differential  diagnosis. 

Foot-and-mouth,  disease,  J.  G.  Ruthekfokd  {Canada  Dept.  Agr.  Bnl.  9,  p]).  7). — 
The  author  iiresents  brief  notes  on  the  history  of  foot-and-mouth  disease  in  Canada 
and  the*  United  States,  together  with  an  account  of  the  symptoms,  treatment,  and 
methods  of  preventing  this  disease. 

The  apoplectic  form  of  foot-and-mouth  disease,  Chapellier  {Bee.  Med.  Yet., 
8.  ser.,  9  {1902),  No.  16,  pp.  453-468). — The  author  observed  19  cases  of  the  apoplectic 
form  of  this  disease.  It  was  found  that  the  animal  might  die  suddenly  while  drinking 
and  a  variable  quantity  of  liquid  would  be  found  in  the  trachea.  In  some  cases  the 
amount  would  be  exceedingly  slight.  In  other  cases  death  resulted  sudilenly  a  short 
time  after  drinking.  In  these  cases  an  autopsy  showed  that  the  trachea  was  tilled 
with  fluid.  The  author  believes  that  these  symptoms  indicate  a  sudden  development 
of  an  apoplectic  condition  in  the  brain.  This  supposition,  however,  is  leased  on  the 
sj'mptoms  only,  and  was  not  formed  by  an  examination  of  the  brain. 

The  latest  recurrence  of  foot-and-mouth  disease  near  Palermo,  Griglio 
{Gior.  R.  Hoc.  Accad.  Vet.  Ital.,  61  {1902),  No.  30,  pp.  753-756).— BvM  notes  are  given 
on  a  recent  outbreak  of  this  disease,  and  also  on  the  apparent  immunity  of  Sicilian 
cattle  to  tnberi'ulosis  and  on  the  successful  treatment  of  rabies  in  a  horse. 

Baccelli's  treatment  of  foot-and-mouth  disease,  A.  Cinti-Luciani  {Gior.  R. 
Soc.  Accad.  Vet.  Ital.,  51  {1902),  No.  36,  pp.  897-902). — The  intravenous  injection  of 
solutions  of  corrosive  sublimate,  as  recommended  by  Baccelli  in  the  treatment  of 
foot-and-mouth  disease  was  tested  by  the  author  in  a  number  of  cases.  These  exper- 
iments indicate  that  the  treatment  is  of  considerable  importance  in  the  control  of  the 
disease. 

Foot-and-mouth  disease  and  the  method  of  Baccelli,  V.  Cantoni  ( Gior.  R. 
Soc.  Accad.  V,l.  Ital.,  51  {1902),  No.  41,  pp.  1025-1029).— The  author  believes  that 
Baccelli's  remedy  is  perfectly  reliable  in  the  treatment  of  foot-and-mouth  disease  and 
that  the  discovery  constitutes  an  important  feature  oi  the  history  of  veterinary 
medicine. 

Aspergillosis  in  cattle,  A.  Quaranta  {Gior.  R.  Soc.  Accad.  Vet.  Ital.,  51  {1902), 
No.  34,  p)p-  849-860). — The  author  believes,  as  a  result  of  a  study  of  this  disease,  that 
aspergillosis  may  exist  as  a  primary  infection  and  that  the  disease  may  be  readily 
differentiated  from  other  similar  diseases.  In  order  to  arrive  at  a  thorough  differ- 
ential diagnosis  it  is  recommended  that  the  pulmonary  tubercles  be  subjected  to  a 
microscopic  examination. 

Differential  diagnosis  of  blackleg,  K.  D.  Malinovski  {Aroli.  Vet.  Nauk,  St. 
Petershtu'fj,  32  (190.'),  No.  12,  ]>p.  7ft?.7-7(9.)'.v).— Statistics  are  presented  showing  the 
distribution  and  economic  importance  of  this  disease  in  Russia.  Since  blackleg  is 
most  frequently  mistaken  for  anthrax,  the  author  j^resents  an  outline  of  the  chief 
clinical  symptoms  and  pathological  lesions  of  these  2  diseases  for  the  purpose  of 
making  a  differential  diagnosis  a  simple  matter  for  practicing  veterinarians. 

Rinderpest  in  South  Africa,  D.  Hutcheon  {Jour.  Comp.  Path,  and   Ther.,  15 
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{1902),  Xo.  4,  PP-  SOO-324). — The  author  discusses  the  origin  and  spread  of  this  dis- 
ease in  Africa.  The  disease  apparently  spread  southward  from  a  central  focus. 
The  symptoms  and  post-mortem  appearances  are  described  in  detail  and  notes  are 
given  on  the  ordinary  means  by  which  the  disease  is  spread.  I'reventive  vaccination 
against  rinderpest  has  been  accomplished  in  two  ways,  viz:  By  the  way  of  bile,  and 
serum,  and  a  careful  description  is  given  of  both  of  these  methods.  The  use  of  pure 
fresh  bile  from  animals  suffering  with  the  disease  or  from  animals  which  have  just 
died  is  the  method  devised  by  Koch  and  has  given  excellent  results  in  practice. 
Another  method  makes  use  of  glycerinated  bile,  while  equally  good  results  have 
been  obtained  from  the  use  of  preventive  blood  serum.  The  author  presents  notes 
on  the  curative  action  of  this  serum  and  on  the  general  method  of  procedure  in  eradi- 
cating rinderpest  from  the  herd. 

Texas  fever  among'  cattle  in  the  Netherlands,  D.  A.  i>e  Jong  ( Tijchcln-.  Veeart- 
senijk.  Mawidhldd,  29  {1902),  Xo.  12,  pp.  5S1-5SS,  pi.  1). — A  microscopic  examination 
was  made  of  tissues  of  cattle  which  had  died  with  symptoms  of  Texas  fever.  No 
ticks  were  found  on  the  cattle,  but  the  blood  parasite  of  Texas  fever  was  found  in 
the  tissues  of  affected  animals,  and  it  was  therefore  concluded  that  Texas  fever 
exists  in  the  Netherlands.     The  origin  of  the  infection  is  not  known. 

Cases  of  pulmonary  and.  pharyngeal  actinomycosis  in  cattle,  J.  Kowa- 
LEWSKY  {Jonr.  Mkl.  Vet.  et  Zootech.,  5.  ser.,  G  {1902),  JuJij,  pp.  409-420,  figs.  4)- — A 
classifieil  table  is  presented  of  19,084  cases  of  actinomycosis,  arranged  according  to 
the  part  of  the  body  most  or  primarily  affected.  These  statistics  are  supplemented 
by  further  cases  obtained  from  other  countries,  with  special  reference  to  the  occur- 
rence of  the  disease  in  the  lungs  and  pharnyx. 

Granulous  contagious  vaginitis  in  co'ws,  P.  Bercjeon  {Jour.  Med.  Vet.  et 
Zootecli.,  3.  ser.,  'J  {1902),  Oct.,  pp.  .50,9-601). — Brief  notes  on  3  cases  of  this  disease,  in 
one  of  which  permanganate  of  potash  was  used,  with  recovery  as  the  result  in  14  days. 

Experimental  studies  on  barbone  disease  of  buffaloes,  Blin  and  Carougeau 
{Rec.  Med.  Vet.,  8.  ser.,  9  {1902),  Xo.  20,  pp.  571-586). — According  to  the  author's 
investigations  of  this  disease  it  is  an  acute  hemorrhagic  septicemia  due  to  a  species 
of  Pasteurella  and  common  to  nearly  all  of  the  countries  of  the  extreme  Orient. 
Notes  are  given  on  the  morphology  of  the  organism  and  on  its  behavior  on  various 
culture  media.  In  inoculation  experiments  it  was  found  that  the  organism  was 
extremely  virulent  toward  rabbits,  guinea  pigs,  calves,  adult  cattle,  buffaloes,  dogs, 
and  horses.  Carnivorous  animals  were  more  resistant.  It  was  found  possible  to 
immunize  animals  by  the  use  of  an  attenuated  virus.  For  the  production  of  this 
virus  the  horse  was  found  to  be  the  most  favorable  animal.  Notes  are  given  on  the 
technique  of  the  preparation  of  an  immunizing  serum  and  on  various  methods  of 
immunization.  When  small  doses  of  virus,  less  than  1  cc,  were  inoculated  simulta- 
neously with  20  cc.  of  serum,  a  very  persistent  immunity  was  produced  in  cattle, 
calves,  and  Ixiffaloes.  When  an  injection  of  serum  was  given,  followed  by  inocula- 
tion of  virulent  material,  a  refractory  condition  was  likewise  produced  in  the  animal. 

Barbone  disease  of  buffalo  in  Indo-China,  M.  H.  Scheix  (Rec.  Med.  Vet.,  8. 
ser.,  9  {1902),  Xo.  11,  pp.  345-S4S). — The  author  states  briefly  the  differences  between 
this  disease  and  true  cattle  plague.  Formerly  it  was  supposed  that  the  buffaloes  of 
ludo-China  were  dying  of  cattle  plague;  it  was  found,  however,  that  the  mortality 
among  the  buffaloes  was  very  high,  while  cattle  were  not  affected.  The  symptoms 
of  the  disease  are  briefly  described.  It  was  found  that  the  disease  could  be  experi- 
mentally transmitted  to  rabbits  and  calves. 

The  pseudo-cattle  plague  of  Indo-China,  Carre  {Rec.  Med.  Vet., 8. ser.,  9  {1902), 
Xo.  in,  pp.  467-472).— ThXa  disease,  on  account  of  its  great  mortality  and  rapid  course, 
was  for  some  time  mistaken  for  true  cattle  plague.  According  to  the  author  it  is  very 
probable  that  a  number  of  contagious  diseases  exist  among  the  cattle  and  buffaloes 
of  Indo-China  and  that  these  diseases  have  not  been  sutticiently  well  studied  to 
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permit  a  certain  differentiation.  The  author  found  l)y  experiment  that  the  period 
of  incul)ation  of  the  pseudo-cattle  plague  was  less  than  tliat  of  the  true  cattle  plague, 
and  that  the  diseases  differed  in  other  i  espects. 

Bovine  pasteurellosis  in  the  Malay  Peninsula,  Ca-rougeau  {Rec.  Med.  Vit.,  8. 
ser.,  9  {1902),  No.  IS,  pp.  473-';S6). — As  a  result  of  the  author's  investigations  it  is 
concluded  that  the  epizootic  outbreaks  in  the  Malaj^  Peninsula  are  not  due  to  cattle 
plague,  but  rather  to  hemorrhagic  septicemia  of  cattle  or  bovine  pasteurellosis.  These 
outbreaks  may  appear  under  3  forms — septicemic  or  peracute,  acute  with  various 
localizations,  and  chronic.  They  are  all  due  to  the  same  organism,  which  belongs 
to  the  genus  Pasteurella.  This  organism  exhibits  great  variations  in  virulence.  It 
was  found  possible  to  immunize  animals  by  vaccinating  them  Avith  an  attenuated 
form  of  the  organism.  It  is  lielieved  also  that  the  data  ol)tained  from  a  study  of  the 
disease  in  the  Malay  Peninsula  are  applicable  to  outbreaks  observed  in  Ind<:)-China. 

The  bacillus  of  contagious  abortion,  H.  Preisz  {Ccnthl.  Bald.  n.  Far.,  1.  Aht., 
33  [1903),  No.  3,  Orhj.,pp.  190-196,  Jl<j-^.  4)- — The  author  proceeded  along  the  lines 
of  technique  recommended  by  Bang  in  order  to  obtain  j^ure  cultures  of  this  organism. 
The  bacillus  develops  best  in  a  medium  consisting  of  agar  with  peptone  and  salt  and 
containing  a  moderate  amount  of  oxygen.  The  best  development  is  obtained  at  a 
temperature  of  37°  C;  the  optimum  content  of  oxygen  was  found  at  a  depth  of  from 
7  to  15  mm.  under  the  surface  of  the  medium.  The  author  describes  in  detail  the 
behavior  of  this  organism  upon  any  artificial  cultures.  It  is  not  stainable  according 
to  the  Gram  method.  Experiments  with  female  guinea  pigs  indicated  that  the  organ- 
ism does  not  cause  abortion  in  these  animals. 

Abortion  in  cattle.  Scours  in  new-born  calves,  L.  Vax  Es  {NortJi  Dalrjla  Sta. 
Bui.  't.'i,  }ip.  l.')l-l(;7'i. — The  author  briefly  discusses  3  forms  of  abortion,  viz,  that 
due  to  mechanical  injury,  the  form  due  to  eating  moldy  food,  and  infectious  abortion. 
As  causes  of  vegetal  )le  natui-e  the  author  mentions  ergot,  corn  smut,  and  certain  ever- 
green plants.  Infectious  abortion  attacks  horses,  sheep,  and  goats,  but  more  com- 
monly cattle.  It  is  believed  that  cows  affected  with  the  disease  gradually  recover. 
The  symptoms  are  described  in  considerable  detail.  No  medicinal  treatment  is 
known  which  is  successful  in  checking  the  disease.  Attention  should  be  given  to  pre- 
ventive measures,  such  as  destruction  of  the  fetus  and  after-birth  and  the  disinfection 
of  animals,  staliles,  and  premises.  Directions  are  given  for  carrying  out  disinfectant 
measures. 

Scours  in  calves  usually  appears  soon  after  birth  and  has  been  shown  to  Ije  con- 
nected with  a  disease  of  the  lungs  which  may  appear  somewhat  later.  There  is  little 
hope  of  success  in  treating  this  disease  by  drugs,  but  subnitrate  of  bismuth,  creolin, 
or  salol  may  often  be  used  with  encouraging  results.  Attention  should  be  chiefly 
directed,  however,  to  disinfection  of  stables  and  premises. 

White  scour  and  lung  disease  in  calves,  J.  D.  Stewakt  {Agr.  Gaz.  Neio  Sovth 
Walei<,  14  (1903),  No.  1,  pp.  1-10,  figi^.  6). — This  disease  prevails  in  the  older  dairy 
regions  of  New  South  Wales  to  a  considerable  extent  and  causes  a  mortality  which 
varies  from  5  to  80  per  cent.  White  scour  and  lung  disease  are  associated  as  in 
other  localities  where  the  disease  has  Ijeen  studied.  Notes  are  given  on  the  usual 
symptoms  and  complications  as  observed  l)y  the  author.  In  preventing  the  disease 
it  is  recommended  that  care  be  exercised  in  introducing  new  stock,  that  new  calf 
pens  be  constructed,  that  the  posterior  parts  of  the  cow  be  washed,  and  that  the 
umbilicus  lie  ligatured  and  treated  with  carbolized  oil  immediately  after  birth. 
Infected  calf  pens  may  be  freed  of  infection  by  antiseptic  treatment  and  special  atten- 
tion should  be  given  to  the  thorough  cleansing  of  all  receptacles  which  are  used  for 
holding  milk  to  be  fed  to  calves. 

Ichthyosis  in  calves,  S.  Zertzalov  {Arch.  Vet.  Nank,  St.  Petersburg,  32  {1902), 
No.  12,  pp.  1038,  1039). — Brief  notes  are  given  on  the  symptoms  which  this  disease 
usually  presents,  as  observed  in  calves.  The  same  disease  occurs  in  man,  but 
usually  under  a  somewhat  different  form. 
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Diseases  in  sheep,  W.  (t.  Dowling  (Aijr.  '•'nz.  Xev  Suulh  Wnhs,  14  {1903),  No.  1, 
pp.  15-17). — Strangury  is  reported  as  affecting  as  high  as  20  jier  cent  of  rams  and 
wethers  in  t'ertain  flocks  of  sheep.  The  disease  appears  to  be  contagious  and  it  is 
suggested  that  flies  may  be  instrumental  in  carrying  the  contagion.  The  treatment 
for  severe  cases  is  of  a  surgical  nature  and  consists  in  the  opening  of  the  sheath  and 
thorough  treatment  Avith  antiseptic  solutions. 

Pasteurellosis  and  strongylosis  of  sheep,  .1.  Lignikees  {llec.  MM.  Vvt.,  8.  «er., 
9  {1902),  Xo.  22,  pp.  669-679). — The  author  argues  that  pasteurellosis  of  sheep  is  due 
to  the  attack  of  a  species  of  Pasteurella  and  that  the  disease  may  occur  in  a  chronic 
form  without  the  aid  of  an  infestation  by  Strongylus.  ( )n  tlie  other  hand  tlie  i)resence 
of  these  worms  is  favorable  to  the  bacterial  infection. 

The  vaccination  of  Algerian  sheep  against  sheep  pox,  l\.  Nocakd  {Tlcv.  Vet. 
Toulouse,  27  {1902),  No.  11, pp.  7S1-7S7). — .\  controversial  article  in  which  the  action 
of  the  French  Government  in  its  attempts  to  check  this  disease  is  justified. 

Swine  erysipelas  serum,  L.  Deutscii  {Cenlbl.  Bakt.  n.  Far.,  1.  Abt.,  3S  {1903), 
No.  3,  Orig.,  pp.  214-229). — In  the  author's  experiments  the  serum  for  preventive 
inoculation  against  swine  erysipelas  was  obtained  from  horses  exclusively.  The 
bacillus  which  was  used  in  producing  the  serum  was  tested  and  found  to  be  capable 
of  producing  death  in  pigeons  when  administered  in  doses  of  1  cc.  The  virulence  of 
the  bacillus  Avas  increased  by  12  passages  through  pigeons,  so  that  finally  1  cc.  of  cul- 
ture proved  to  be  fatal  to  pigeons  Avithin  from  36  to  42  hours.  The  author  made  a 
number  of  observations  upon  the  agglutinating  action  of  the  serum.  It  was  found 
that  the  agglutinating  power  is  diminished  by  each  injection  of  bacillus  fori  or  2 
days,  but  gradually  increases  until  from  the  eighth  day  on  a  more  rapid  increase  in 
the  agglutinating  i>ower  takes  place.  When  the  agglutinating  i^ower  of  the  serum 
unexpectedly  undergoes  a  rapid  diminution  it  is  safe  to  conclude  that  the  protective 
power  has  also  become  suddenly  diminished.  In  testing  the  protective  power  of 
swine  erysipelas  serum  the  author  considers  it  unsatisfactory  to  depend  upon  results 
obtained  from  the  inoculation  of  mice.  Pigeons  should  be  used  for  this  purpose, 
and  the  birds  selected  should  be  in  good  health  and  should  weigh  from  300  to  400  gm. 

The  control  of  swine  erysipelas,  A.  vax  Leeuwen  {Tijdschr.  Yeeartsenijk. 
Muandhlad,  S9  {1902),  No.  11,  pp.  483-492). — A  number  of  experiments  were  made 
in  testing  methods  for  the  control  of  this  disease.  As  the  result  of  his  investigations 
the  author  concludes  that  the  virus  of  swine  erysipelas  is  generally  distributed 
throughout  the  Netherlands  and  that  preventive  vaccination,  so  far  from  being 
useful,  is  actually  dangerous.  The  author  believes  that  the  disease  may  be  com- 
municated to  healthy  pigs  by  the  use  of  the  vaccine.  Good  disinfectants  and 
veterinary  police  measures  are  recommended  in  controlling  the  disease. 

Combating  swine  erysipelas,  J.  J.  Wester  {Tijdschr.  Yeeartsenijk.  Maandblad, 
30  {1902),  No.  2,  pp.  49-63). — The  author  presents  an  elaborate  discussion  of  the 
means  of  controlling  this  disease,  with  special  regard  to  vaccination.  Vaccination 
is  said  to  be  the  most  rapid  method  of  diminishing  the  number  of  cases  of  swine 
erysipelas.  It  is  also  believed  that  the  danger  of  communicating  the  disease  by 
vaccination  to  live  animals  is  exceedingly  slight.  The  author  urges  the  great  value 
of  preventive  vaccination  as  the  general  measure  of  control.  The  Netherlands, 
however,  are  considered  as  lieing  generally  infected  with  the  disease,  and  it  is  recog- 
nized that  the  bacilli  of  swine  erysipelas  are  regularly  found  in  hogs  in  that  country. 

Serum  diagnosis  in  hog  cholera  and  swine  erysipelas,  E.  Ercol.\xi  ( Gior.  R. 
Soc.  Accad.  Vd.  Ml.,  51  {1902),  Nos.  27,  pp.  690-693;  29,  pp.  740-744)-— The  author 
studied  the  action  of  physical  agents  upon  the  agglutinating  substances  in  blood 
serum  of  animals  affected  with  hog  cholera.  It  Avas  found  that  serum  maintained  at 
a  temperature  of  50°  C.  for  2  successive  days  retained  its  agglutinating  power  with- 
out any  change.  When  serum  Avas  suddenly  subjected  to  low  temperatures,  ita 
agglutinating  poAver  Avas  stronger  than  when  subjected  for  a  number  of  days  to  lugher 
temperature.     As  a  result  of  the  author's  studies  upon  these  subjects  it  is  concluded 
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that  the  normal  serum  of  experimental  animals  of  the  laboratory  does  not  agglutinate 
the  bacillus  of  hog  cholera.  Under  the  influence  of  a  single  subcutaneous  injection 
of  a  culture  of  hog  cholera  bacillus  the  serum  of  hogs  develops  a  slight  agglutinating 
power.  There  is  no  relation  between  the  agglutiuating  power  of  the  blood  serum  of 
normal  animals  and  the  immunity  or  the  natural  susceptibility  of  these  animals  to 
hog  cholera.  There  is  also  no  connection  between  the  agglutinating  power  of  a  serum 
of  animals  affected  with  hog  cholera  and  its  bactericidal  power. 

Prophylaxis  of  hog  cholera,  A.  Cinti-Luciaxi  {Gior.  II.  Soc.  Acccld.  I'et.  Hal., 
51  (l'j02),  Xo.  So,  pp.  S7o-S77). — Attention  is  called  to  the  great  losses  suffered 
among  hogs  as  the  result  of  this  disease  and  to  the  desirability  of  securing  some 
effective  remedy  which  may  be  successfully  employed  on  a  large  scale. 

A  method  of  vaccinating-  against  hog  cholera  according  to  Poels,  II.  Anker 
{Tijdschr.  VeeartMuijk.  Maandblud,  30  {1902),  Xo.  2, pp.  63-SO). — The  details  of  various 
methods  of  vaccination  against  this  disease  are  discussed  and  the  method  of  Poels 
was  thoroughly  tested  by  the  author.  As  a  result  of  these  experiments  it  was  found 
that  the  use  of  Poels's  method  may  cause  the  death  of  healthy  pigs,  ^"accinated  pigs 
may  suffer  from  a  chronic  form  of  the  disease  and  may  die  after  a  period  of  weeks  or 
months.  They  may  also  contract  the  disease  in  an  acute  form.  It  is  urged,  there- 
fore, that  great  caution  should  be  observed  in  the  use  of  this  method  since  healthy 
pigs  from  9  to  11  weeks  old  were  found  to  be  unable  to  withstand  the  operation. 

Infectious  catarrhal  pulmonary  inflammation  in  hogs,  L.  (Ireve  {Dent. 
Tkrdrztl.  Wchnnchr.,  10  {1902),  Xo.  52,  pp.  491-493).— X  number  of  outbreaks  of  this 
disease  were  observed  by  the  author.  The  incubation  period  appears  to  be  about  10 
to  14  days,  but  may  be  as  long  as  24  days.  In  older  hogs  the  disease  assumes  a  mild 
form,  but  in  young  pigs,  6  to  10  weeks  of  age,  the  affection  is  of  a  more  serious 
nature.  The  disease  may  be  transmitted  from  one  animal  to  another  by  association 
in  the  same  pen.  During  the  first  few  days  of  the  disease  the  animals  cough  rarely, 
but  later  the  cough  becomes  more  frequent  and  more  violent.  After  a  period  of 
several  weeks  the  symptom  of  coughing  gradually  becomes  less  marked,  but  affected 
animals  appear  never  to  recover  entirely  from  the  cough.  During  the  first  stage  of 
the  disease  the  anterior  lobes  of  the  lungs  are  affected  to  a  considerable  extent.  A 
post-mortem  examination  and  bacteriological  tests  furnish  criteria  for  making  the 
differential  diagnosis  between  this  disease  and  swine  plague  or  other  diseases  with 
which  it  might  be  confused.  In  treating  the  disease  it  was  found  necessary  to  isolate 
affected  animals  and  to  keep  them  in  warm  quarters  with  good  ventilation.  The 
author  tried  2  experiments  in  the  use  of  creosote  preparations  in  treating  this  dis- 
ease. Creosotal  was  found  to  check  the  coughing  in  a  pronounced  manner  within  a 
short  time.  According  to  the  author,  the  disease  is  apparently  l)ecoming  less  i-evere 
in  localities  where  it  has  persisted  longest. 

Third  report  on  surra  of  cattle  and  horses  in  the  Protectorate  of  Togo, 
Schilling  ( Cbi/5Z.  Bakt.  u.  Par.,  1  Aht.,  33  {1903),  Xo.  3,  Grig.,  pp.  184-189,  fig.  1).— 
Observations  were  made  on  7  horses  affected  with  spontaneous  cases  of  this  disease, 
and  it  was  found  that  Trypanosoma  might  be  absent  from  the  blood  and  organs, 
especially  the  bone  marrow.  Attempts  to  immunize  horses  by  inoculation  with 
blood  parasites  which  had  first  been  passed  through  dogs  were  without  result. 
Similar  negative  results  were  obtained  from  the  use  of  material  which  had  been 
passed  through  both  dogs  and  rats.  The  incubation  period  in  cases  of  natural  infec- 
tion was  found  to  be  not  longer  than  9  days,  while  the  course  of  the  disease  occupied 
from  43  days  to  8  months.  Two  experiments  were  made  on  steers,  during  which 
blood  parasites  were  used  which  had  been  subjected  to  8  passages  througii  both  dogs 
and  rats  alternately.  The  previous  treatment  of  these  blood  parasites  did  not  prevent 
the  development  of  acute  diseases.  A  quite  pronounced  parasitic  property,  however, 
was  developed  in  the  blood  serum,  and  it  is  believed  that  some  results  may  be  hoped 
for  from  experiments  along  this  line.     Further  experiments  of  the  same  sort  on  cattle 
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and  asses  led  the  author  to  beUeve  that  the  i>rinciple  of  inmmnization  r^.gainst  African 
tsetse-fly  disease  has  been  found.  In  the  process  of  immunization  advantage  was 
taken  of  the  i)roperties  of  the  nagana  parasites  to  become  accustomed  to  the  host, 
and  in  this  way  the  virulence  of  the  parasites  tiiward  a  given  species  of  animals  was 
somewhat  attenuated.  A  numlier  of  species  of  ( ilossina  and  Stomoxys  were  found, 
and  brief  notes  are  given  upon  these  insects. 

The  American  surra  or  naal  de  caderas,  F.  Sivoki  and  E.  Lecler  (An.  Min. 
Agr.  Argentina,  Zoot.  Bad.  ^'et.  y  ZooL,  1  {1902),  No.  1,  pp.  79,  pis.  51). — The  disease 
which  passes  under  the  name  of  mal  de  caderas  has  been  known  in  differenfparts  of 
South  America,  especially  Brazil  and  Argentine,  for  a  number  of  years.  It  is  believed 
to  have  appeared  first  in  the  island  of  Marajo  at  the  mouth  fTf  the  Amazon.  The 
earliest  report  concerning  its  ravages  was  made  in  1860,  and  a  number  of  outl)reaks 
occurred  during  that  time  and  recent  years.  The  most  serious  outbreaks,  however, 
have  taken  plat-e  since  1897.  The  authors  describe  in  detail  the  symptoms  of  the 
disease  as  seen  in  spontaneous  cases.  Perhaps  the  most  pronounced  symptom  is  that 
of  progressive  anemia  accompanied  with  irregular  gait  and  partial  paralysis  of  the 
posterior  parts.  There  is  usually  an  increased  sensitiveness  in  the  loins.  So  far  as 
the  authors  have  been  al)le  to  observe  the  disease  is  uniformly  fatal.  A  number  of 
autopsies  were  made  and  detailed  notes  are  given  on  the  results  of  these  examinations. 
The  Trypanosoma,  which  is  the  cause  of  this  disease,  is  closely  related  to  those 
which  are  already  known  to  be  i)athogenic  for  domestic  animals,  but  is  believed  to 
be  distinct  from  related  sjjecies.  Some  days  it  may  be  found  in  large  numliers  in 
the  blood,  and  on  other  days  it  may  be  entirely  absent.  The  cause  of  this  great 
fluctuation  is  not  Avell  understood.  Notes  are  given  on  the  biology  and  morphology 
of  this  parasite.  The  blood  organism  is  able  to  live  in  shed  blood  for  at  least  4  days. 
Agglomeration  of  the  parasites  was  observed  in  preparations  of  the  blood  of  badly 
infested  horses,  in  the  peritoneum  of  inoculate!  guinea  pigs,  and  in  the  blood  of 
infected  cats.  The  organism  may  be  transmitted  artifically  to  horses,  mules,  and 
various  other  species  of  mammals.  The  progress  of  the  disease  is  rapid  in  rats,  mice, 
and  monkeys,  while  it  is  considerably  slower  in  horses,  cats,  guinea  pigs,  ral)l)it9, 
and  dogs.  In  goats  the  disease  appears  to  assume  a  chronic  form,  while  birds  and 
batrachia  i^roved  to  be  refractory.  The  disease  appears  naturally  in  horses  and 
mules.  The  blood  parasite  may  be  transmitted  by  a  species  of  Tabanus  not  deter- 
mined, by  Miisca  hrava,  or  by  species  of  Stomoxys.  Mal  de  caderas  is  consiilered 
l>y  the  authors  as  being  closely  related  U^  nagana  and  almost  or  ])erhaps  quite 
identical  with  Asiatic  surra. 

The  development  of  nagana  and  its  variations  according-  to  the  species  of 
animal,  A.  Laveran  and  F.  [NIesxil  {Rev.  Yd.  Toitli,iise,  27  {1902),  Nos.  9,  jip.  569- 
5S0 ;  10,  pp.  G.'f7-G5S;  ll,2^p.  714-728). — The  author  describes  in  detail  the  symptoms 
of  nagana  as  observed  in  rats,  mice,  dogs,  monkeys,  ral)bits,  guinea  pigs,  horses, 
cattle,  sheep,  and  goats. 

Trypanosoma  disease  other  than  dourine  in  Algeria,  M.  Buffard  and  G. 
ScHXEiDEK  {lii-c.  Mi'd.  Yd.,  S.  .s(/'.,  9  {1902),  Xo.  2-',  pp.  721-727). — In  experiments 
which  the  authors  undertook  for  the  purpose  of  studying  a  supposed  outbreak  of 
dnurine  it  was  found  that  the  organism  with  which  they  were  working  differed  in 
its  effects  upon  laboratory  animals  from  that  of  dourine.  The  exact  identity  of  the 
disease  was  not  determined,  but  the  possibility  is  suggested  that  the  disease  may 
prove  to  be  surra. 

Contribution  to  the  serum  diagnosis  of  glanders,  M.  A.  Eabieaux  {.Tour. 
Mid.  Yet.  d.Zootech.,  5.  ser.,  6  {1902),  Aug.,  pp.  40.J-471).— As  a  result  of  the  author's 
investigations  of  this  subject  it  is  concluded  that  there  is  a  marked  difference  between 
the  agglutinating  power  of  sera  from  glanderous  and  nonglanderous  horses,  and  that 
this  difference  is  sufficient  to  form  a  basis  for  the  experimental  diagnosis  of  glanders. 
Whenever  the  serum  proves  to  be  capable  of  producing  agglutination  when  used  in 
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a  dilution  of  1  to  1,000  the  aninial  from  which  the  s^erum  was  ohtained  must  he  con- 
sidered as  glanderous.  This  method  is  considered  by  the  author  to  be  quite  technical, 
and  it  is  not  recommended  as  displacing  other  methods  under  all  circumstances. 

The  use  of  antitetanic  serum,  A.  Labat  {Rev.  Vet.  Toulouse,  27  {1902),  No.  9, 
pjJ-  580-586). — The  author's  experiments  in  the  use  of  antitetanic  serum  were  made 
on  horses  which  had  received  accidental  or  surgical  Avounds.  Injections  of  this 
serum  were  made  in  704  horses,  1  bull,  and  1  ram.  All  the  animals  which  were  thus 
treated  appeared  to  be  protected  against  infection  with  tetanus;  not  a  single  case 
developed  among  the  706  animals.  This  treatment,  while  certain  in  its  results,  is 
but  temporarily  effective.  The  author  believes  that  the  immunization  is  not  oper- 
ative against  the  bacillus  of  tetanus,  but  merely  against  the  toxin  produced  by  the 
bacillus. 

Enzootic  bulbar  paralysis  in  horses,  ]\1.  11.  J.  P.  Tho.massex  ( 77/(/.s(7tr.  ]'eeart- 
senijk.  Maandblad,  29  {1902),  No.  10,  pp.  4S8-454,  pi  1,  J')/-  i).— A  number  of  cases 
of  bulbar  paralysis  were  studied  by  the  author.  Notes  are  given  on  the  distribution 
of  the  disease  and  experiments  were  made  to  determine  its  etiology.  These  studies 
were  without  definite  results,  since  the  author  was  unable  to  determine  whether  the 
disease  was  due  to  a  bacterial  organism  or  a  vegetable  toxin.  The  author  believes, 
however,  that  the  disease  is  due  to  a  vegetal)U'  toxin  which  chietly  affects  the  medulla. 

Pulmonary  filariasis  accompanying  stimmer  wounds,  Drouin  {Rec.  31ed.  Vet., 
8.  ser.,  9  {1902),  No.  22,  pp.  654-6.57). — The  author  describes  cases  of  this  sort  in 
horses  which  had  been  condemned  as  affected  Avith  glanders.  Numerous  tubercles 
were  found  in  the  lungs,  which  j^roved  to  be  due  to  infestation  with  F'daria  irritans. 

Filaria  papillosa  on  the  serous  covering  of  the  liver  and.  pigment  deposits 
on  the  serous  covering  of  the  intestines  in  horses,  N.  Vuisotski  [Arch.  Vet. 
Nauk:,  St.  Feter^bury,  32  {1902),  No.  12,  pp.  1046,  1047).— A  number  of  cases  of  infes- 
tation of  horses  with  this  parasite  were  observed  and  notes  are  given  on  the  apparent 
connection  between  the  presence  of  the  parasite  and  pigmented  deposits  on  the 
external  walls  of  the  intestines. 

Cases  of  epizootic  lymphangitis  in  the  form  of  chronic  papular  conjunc- 
tivitis in  horses,  1.  G.  Usexkov  (.l/-t7(.  Vet.  Nauk.,  St.  Petersbunj,  o2  {1902),  No. 
12,  pp.  1039-1046). — The  author  presents  notes  on  cases  of  this  disease  in  horses,  giv- 
ing the  clinical  symptoms,  pathological  lesions,  diagnosis,  and  treatment.  In  treating 
the  disease  the  author  recommends  local  anesthesia  by  means  of  cocaine,  removal  of 
the  papules,  and  treatment  of  the  affected  surfaces  with  antiseptics,  such  as  carbolic 
acid. 

Parasitic  dermatitis,  Cadeac  {Jour.  Med.  Vet.  et  Zooiech.,  5.  ser.,  6  {1902),  Sept., 
pp.  520-522). — Brief  notes  on  a  skin  disease  of  horses,  due  to  Dermoflaria  irritans. 

Contribution  to  the  study  of  botryomycosis,  Y.  Lafargite  {Rev.  Vet.  Toulouse, 
27  {1902),  No.  12,  pp.  772-784). — Notes  are  given  on  the  etiology,  symptoms,  and 
various  forms  of  this  disease,  which  occurs  in  horses  and  other  animals  as  well  as  man, 
and  is  due  to  Botri/om)jces  equi.  A  detailed  description  is  given  of  the  symptoms  and 
pathological  anatomy  observed  in  the  acute  skin  form  of  the  disease. 

The  sting  of  Bombus  terrestris  and  the  serious  symptoms  which  it  produces 
in  horses,  11.  Bissauge  {Rec.  Med.  177.,  cV.  .svc,  9  {1902),  No.  11,  pp.  337-341)- — In 
cases  wliere  the  sting  of  this  insect  caused  serious  symptoms  the  author  obtained 
good  results  from  the  use  of  subcutaneous  injections  of  sulphate  of  veratrin.  It  is 
argued  that  the  more  severe  symptoms  can  not  be  due  entirely  to  the  action  of  formic 
acid  but  that  some  other  substance  must  be  jiresent  in  the  virus  of  the  bees. 

The  pathological  importance  of  botfly  larvae  in  the  stomach  of  a  horse, 
E.  Perroncito  {Glor.  Soc.  R.  Accad.  Vt.  Ital.  51  {1902),  No.  32,  pp.  801-805).— 
Descriptions  are  given  of  a  few  cases  in  which  botflies  caused  the  death  of  horses  as 
a  result  of  lesions  j^roduced  in  the  stomach. 
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FTatworms  parasitic  in  domesticated  animals,  R.  S.  McDougall  {TraH.-<:  lli'jli- 
laii'l  (tiiil.  A(/r.  Sur.  Scotlain},  5.  xer.,  15  {lOOS),  pp.  279-311,  Jig>>.  L?). — Notes  (ni  the 
habits,  hfe  history,  and  means  of  combating  Distomumhepaticnm,  D.  lauirolnliun,  D. 
mncmstomum,  Ttvnia,  m<jinnta,  T.  marc/inakt,  T.  soUuuy,  T.  si'rmla,  T.  erli'moax-cui^  T. 
crassicollis,  Moniezia  fxpansa,  Bothrioceplialus  latns,  etc. 

Poisonous  properties  of  certain  species  of  Equisetum,  C.  E.  J.  Loiimann 
{Juki-.  L<ut<hr.,  .',0  {r.i02),  No.  14,  ]>p-  '107-404)  ■ — Feeding  exi)eriinents  were  con(hirted 
with  a  numljer  of  species  of  Equisetum,  and  the  results  are  given  in  detail  in  the 
present  paper.  Parts  of  the  fruiting  specimens  of  Eqnisetiun  arrrnse  were  fed  to 
rabbits  without  producing  any  poisonous  effects.  Sterile  sprouts  were  also  fed  to 
rabbits  with  negative  results.  E.  pahMre  when  fed  to  rabVnts  produced  i)ecuHar 
spasms  and  resulted  in  death  in  some  cases.  This  species  is  believed  to  contain  a 
nerve  or  muscle  poison.  E.  sylratirum  was  also  found  to  be  somewhat  poisonous 
although  less  so  than  E.  paho^tre.  E.  ma.riiiium,  E.  pmtenxe,  and  E.  Hinomiii  were  fed 
to  animals  with  negative  results.  Filtered  extracts  from  E.  .v/lraticum,  E.  nrreme, 
E.  Umosinn,  E.  pralenxe,  and  E.  imtxlmum  were  injected  into  rabbits,  with  negative 
results.  The  explanation  of  these  results  is  not  understood  by  the  author,  ft  is 
believed,  however,  that  the  poisonous  principles  of  the  different  species  are  not 
identical. 

Permanganate  of  potash  in  the  treatment  of  ulcerous  keratitis,  B.  I)A.\or 
{Eei:  Vet.  Toulouse,  27  {1902),  Xo.  10,  pp.  046,  647). — Experiments  were  made  in  the 
treatment  of  4  dogs  for  this  disease.  A  solution  of  potassium  permanganate  was  used 
in  the  proportion  of  1  part  to  2,000  of  tepid  water.  Excellent  results  were  obtained 
in  all  cases. 

Preventive  tre'atment  for  rabies  in  horses  by  means  of  intravenous  injec- 
tions of  rabies  virus,  A.  Coxte  {Rec.  Vet.  Toulouse,  27  {1902),  No.  7, pp.  434-443). — 
The  author  treated  5  horses  which  had  been  bitten  by  mad  dogs.  The  treatment 
consisted  of  intravenous  injections  of  material  obtained  from  the  medulla  of  rabid 
dogs.  In  these  experiments  5  cc.  of  an  emulsion  of  the  virus  was  injected  into  the 
jugular  vein  in  each  animal.  Four  of  the  animals  died  ultimately  with  i)ronounced 
symptoms  of  rallies.  The  treatment  began  within  from  3  to  6  days  after  the  animals 
were  bitten.  It  appears,  therefore,  that  this  treatment  is  of  little  value  in  prevent- 
ing the  appearance  of  rabies  in  horses. 

The  histological  diagnosis  of  rabies  in  dogs,  A.  Rabieaix  {.four.  Mai.  17/.  et 
Zootech.,  5.  ser.,  6  {1902),  Dec,  pp.  703-716,  figs.  2)  .—The  author  made  extensive 
observations  on  the  anatomical  effects  of  rabies  upon  different  organs,  especially  parts 
of  the  nervous  system.  As  a  result  of  these  observations,  which  confirm  those 
already  published  upon  the  same  subject,  the  author  beheves  that  as  a  rule  in  cases 
of  natural  infection  by  rabies- in  dogs  well-marked  lesions  are  produced  in  the  plexi- 
form  ganglia  and  that  where  these  lesions  are  not  found  it  may  be  confidently  con- 
cluded that  rabies  was  not  present. 

Pseudorabies  of  dogs,  A.  ToMioLO.(G/or.  R.  Soc.Accad.  Vet.  Ifal.,  .',1  {1902),  No. 
39,  pp.  577-957).— Inoculation  experiments  were  made  for  the  purpose  of  diagnosing 
an  apparent  case  of  rabies.  It  was  found,  however,  that  all  of  the  symptoms  of 
rabies  were  not  present  in  an  apparently  rabid  animal  and  an  inoculation  of  8  rabbits 
with  brain  material  obtained  from  the  suspected  animal  eave  negative  results  in  all 
cases.  Notes  are  given  on  the  means  of  differential  diagnosis  between  true  rabies 
and  this  disease. 

Pseudo-tuberculosis  in  dogs,  Dixourneau  and  P  Tayles  {Rev.  Vet.  Toulouse, 
27  {1902),  No.  8,  pp.  501-.508,fi(j.  i).— A  detailed  accoun+  is  given  of  the  appearance 
and  development  of  this  disease  in  a  dog.  A  post-mortem  examination  was  made, 
together  with  bacteriological  tests.  It  is  believed  that  the  disease  is  due  to  a  patho- 
genic organism  which  gains  entrance  into  the  venous  system  through  the  vessels  of 
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the  intestines.  One  of  the  symptoms  is  the  appearance  of  enteritis,  which  later  gives 
place  to  more  serious  symptoms,  inchiding  tympanites.  The  pathological  anatomy 
of  this  dise.ase  is  described  with  special  reference  to  the  condition  of  the  liver. 

Treatment  of  eczema  in  dogs  by  subcutaneous  injections  with,  artificial 
serum,  Peci's  {.Tonr.  Med.  Vet.  et  Zootech.,  5.  .';«•.,  6'  (1902),  Oct.,  j)p.  001-60.3).— Good 
results  are  reported  from  the  hypodermic  injection  of  salt  solutions  in  cases  of  eczema 
in  dogs. 

The  effect  of  the  injection  of  micro-org-anisms  into  the  portal  system  on 
the  sterility  of  the  bile  in  the  g-all  bladder,  E.  S.  (?armichael  [.Four.  PaiJi.  and 
Bad.,  8  {1902),  No.  3,  pp.  276-279). — The  author's  experimental  investigations  were 
made  on  rabbits,  the  micro-organisms  being  coli  bacillus  and  Streptococci.  Typhoid 
bacilli  were  also  used  on  1  animal.  It  was  found  that,  in  all  these  experiments 
except  one,  in  the  injection  of  micro-organisms  into  the  portal  system  in  quantities 
varying  from  5  minims  up,  the  bile  retained  its  normal  condition,  thus  indicating 
that  micro-organisms  can  not  pass  through  the  normal  hepatic  tissue.  Animals 
injected  with  B.  coll  communis  and  killed  within  12  hours  after  the  injection  were 
found  to  possess  al)solutely  sterile  bile. 

An  epizootic  among  guinea  pigs  caused  by  a  variety  of  coli,  bacillus,  K. 
KovARziK  {Cenibl.  Bah.  u.  Par.,  1.  Abi.,  33  {1903),  No.  2,  Orig.,  pp.  143-149).— An 
outbreak  of  an  epizootic  nature  occurred  among  the  guinea  pigs  used  for  experi- 
mental purposes  in  the  veterinary  high  school  at  Budapest.  An  investigation  of  the 
subject  disclosed  the  fact  that  this  disease  was  due  to  infection  with  a  bacillus  of  the 
coli  group.  Notes  are  given  on  its  growth  and  behavior  on  various  culture  media. 
Inoculation  experiments  were  made  on  a  numl)er  of  animals.  The  organism  was 
found  to  be  pathogenic  fur  rabbits,  pigeons,  guinea  pigs,  and  sparrows.  Dogs  proved 
refractory.  The  bacillus  was  not  destroyed  by  heat  for  1  hour  at  a  temperature  of 
60°  C.     A  bibliograjihy  of  the  literature  of  this  subject  is  appended  to  the  article. 

A  new  micro-organism  which  causes  infection  in  animal  pens,  Schwer 
(t'aitld.  Bald.  u.  Par.,  1.  Abt.,  .33  {1902),  No.  1,  Oruj.,  pp.  41-47,  figs.  2).— A  study 
was  made  of  an  infectious  disease  which  broke  out  among  guinea  pigs  and  other 
experimental  animals  in  a  laboratory.  It  was  found  that  this  organism  produced  an 
infectious  disease  of  very  rapid  and  fatal  course.  The  clinical  symptoms  M-ere 
therefore  not  very  well  defined.  The  i^ost-mortem  findings  were,  however,  quite 
characteristic.  The  liver  and  spleen  were  greatly  enlarged  and  exhibited  extensive 
necrotic  foci.  The  lungs  were  hyperemic  and  extensive  microscopical  alterations  were 
produced  in  various  organs.  Notes  are  given  on  the  ai^pearance  of  the  organism  and 
its  behavior  on  various  culture  media.  It  was  found  to  be  pathogenic  for  guinea 
pigs,  rabbits,  and  mice,  and  appears  to  be  most  closely  related  to  the  bacillus  of  fowl 
cholera. 

Determination  of  the  value  of  fowl  cholera  serum,  F.  H.  Mosler  (Centbl. 
Bakt.  V.  Par.,  1.  Abt.,  33  {190.3),  No.  3,  Orig.,  pp.  2.30-235).— A  number  of  cultures  of 
fowl  cholera  bacillus  were  utilized  in  these  experiments  and  the  experimental  ani- 
mals were  chickens  and  mice.  It  was  found  that  in  the  use  of  a  culture  of  fowl 
cholera  baqillus  so  virulent  that  2  loups  of  the  material  would  kill  a  mouse  weighing 
20  gni.  within  a  period  of  24  hours,  a  prophylactic  effect  could  still  be  produced  by 
the  antiserum  of  Jess  and  Piorkowski,  even  if  this  serum  had  been  kept  for  a  period 
of  1  year. 

MISCELLANEOUS. 

Fifteenth  Annual  Report  of  Colorado  Station,  1902  {Colorado  Sta.  Ept.  1902, 
pp.  75-218). — This  includes  the  organization  list;  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1902;  a  report  of  the  director  on  the  work  of  the  station  and 
substations,  including  a  subject  list  of  station  publications;  an  inventory  of  station 
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equipment;  a  li^t  of  exchanges;  and  departmental  reports,  parts  of  which  are  noted 
elj~ewhere.  lirief  rejtorts  of  the  field  agents  and  of  the  work  done  at  the  Plains 
Substation  are  also  included. 

Fifteenth  Annual  Report  of  Illinois  Station,  1902  [Illiuoli^  Sta.  Rpt.  1902, 
jyp.  16). — This  includes  an  enumeration  of  the  principal  lines  of  station  work,  a  list 
of  station  publications,  and  a  detailed  iinancial  statement  for  the  tiscal  year  ended 
June  30,  1902. 

Special  Report  of  Illinois  Station,  February,  1903  [Illinois  Sta.  Spec.  llpt. 
Feb.,  1903, pp.  -i<>o). — This  report  is  made  up  of  publications  of  the  station  relating  to 
the  live-stock,  corn,  soil,  horticultural,  dairy,  and  sugar-beet  investigations  which 
have  been  carried  on  by  the  station  for  nearly  2  years  under  State  appropriations. 
Results  obtained  along  the  different  lines  are  briefly  summarized,  suggestions  are 
mad?  as  to  future  work,  and  a  financial  statement  is  included.  More  detailed  progress 
reports,  issued  as  Circulars  62-67,  and  noted  elsewhere  in  this  issue,  are  also  made  on 
the  lines  of  work  mentioned.  The  regular  bulletins  of  the  station  included  are  Nos. 
7.V78  and  82-84. 

Tenth  Annual  Report  of  Minnesota  Station,  1902  {Minnesota  Sta.  Rpt.  1902, 
pp.  XIX  ^  265). — This  includes  the  organization  list  of  the  station;  a  report  of  the 
director  containing  a  financial  statement  for  the  fiscal  year  ended  June  30,  1902, 
and  a  review  of  the  different  lines  of  station  work;  a  reprint  of  Class  Bulletin  12, 
entitled  Outline  of  Greenhouse  Laboratory  Work  (E.  S.  R.,  14,  p.  870),  and  reprints 
of  Bulletins  73-76  of  the  station  on  the  following  subjects:  Growing  swine  of  various 
breeds  and  crosses  (E.  S.  R.,  14,  p.  284);  human  food  investigations  (E.  S.  R.,  14,  p. 
274);  fattening  lambs  (E.  S.  R.,  14,  p.  796);  and  fattening  steers  (E.  S.  R.,  14, 
p.  794). 

Fourteenth  Annual  Report  of  New  Hampshire  Station,  1902  {Xeir  ITamp- 
sJtire  Sta.  Bui.  96,  pp.  109-140). — This  includes  the  organization  list  of  the  station, 
a  financial  statement  for  the  fiscal  year  ended  June  30,  1902,  reports  of  the  vice- 
director  and  heads  of  departments,  parts  of  which  are  noted  elsewhere,  a  summary 
of  meteorological  observations,  and  a  list  of  station  x>ul>lications  availa])le  for 
distribution. 

Director's  report  for  1902,  ^^■.  H.  Jordan  (iVc?"  Yurh  State  Sta.  Bui.  229,  pp. 
4-57-47 1). — This  is  a  report  of  the  director  upon  the  work  of  the  station  during  the 
year.  Notes  are  given  on  the  station  staff,  mention  is  made  of  needed  equi])ment, 
the  results  of  fertilizer  and  feeding  stuff  inspection  during  the  year  are  briefly  sum- 
marized, and  station  work  along  the  lines  of  bacteriology,  botany,  entomology,  and 
horticvdture  is  outlined.     A  list  of  bulletins  pul)lished  in  1902  is  ai>pended. 

Twenty-fifth  Annual  Report  of  North  Carolina  Station,  1902  [North  Caro- 
lina Sta.  Rpt.  1902,  pp.  118). — This  inckides  the  organization  list  of  the  station; 
reports  of  the  director  and  heads  of  departments  on  the  work  of  the  station  during 
the  year;  a  financial  statement  for  the  fiscal  year  ended  June  30,  1902;  several  mis- 
cellaneous papers  noted  elsewhere  in  this  issue,  and  reprints  of  press  bulletins  on  the 
hair  snake  {Gordius  rariahili»)  and  cotton  anthracnose,  and  of  Bulletin  181  of  the 
station  on  silk  culture  (E.  S.  R.,  14,  p.  784). 

Fifteenth  Annual  Report  of  Vermont  Station,  1902  (  ]'rrni(ntt  Sta.  Rpt.  1902, 
jip.  193-352+ XXXVIII).— This  includes  the  org'anization  list  of  the  station;  an 
announcement  concerning  the  work  undertaken  by  the  station;  a  financial  statement 
for  the  fiscal  year  ended  June  30,  1902;  a  report  of  the  director,  containing  a  list  of 
available  station  publications  and  a  brief  discussion  of  the  relation  of  the  station  to 
the  public  and  to  the  State;  abstracts  of  Bulletins  88-94,  and  departmental  reports 
aV)stracted  elsewhere. 

Reports  of  the  agricultural  experiment  stations  in  Austria  (ZtscJir.  Landin. 
Wr.mchsir.  Oesterr.,  6  {1903),  Xo.  4,  pp.  395-536).— This  includes  reports  of  the  fol- 
lowing institutions  for   1902:   Agricultural  experiment  station   for  plant  culture, 
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Briinn;  experiment  station  uf  the  Lower  Austrian  aujricultural,  horticultural,  and 
viticultural  school,  Feldsberg;  agricultural  chemical  experiment  and  seed  control 
station,  Gratz;  seed  control  station  of  tlie  agricultural  secondary  school,  Kaaden; 
agricultural  chemical  experiment  station  of  the  Royal  Imperial  Agricultural  Society 
of  Carnithia,  Klagenfurt;  agricultural  chemical  experiment  station  for  Carniola, 
Laibach;  agricultui-al  experiment  station,  Lobositz;  agricultural  chemical  experi- 
ment station,  St.  ilichael-on-the-Etsch,  Tyrol;  agricultural  chemical  experiment 
station  of  the  agricultural  council  for  Upper  Austria,  Otterbach,  near  Schiirding; 
agricultural  physiological  experiment  station  of  the  Bohemian  section  of  the  agri- 
cultural council  for  the  Kingdom  of  Bohemia  at  the  Royal  Imperial  Bohemian 
Technical  High  School,  Prague;  experiment  station  for  the  brewing  industry  in 
Bohemia,  Prague;  experiment  station  for  the  sugar  industry,  Prague;  Royal  Bohe- 
mian Agricultural  Academy,  Tetschen-Liebwerd;  experiment  station  for  flax  culture 
and  the  manufacture  of  flax  products,  Trautenau;  agricultural  botanical  experiment 
and  seed  control  station,  Troppau,  and  agricultural  botanical  experiment  station. 
Tabor. 

Crop  Reporter  {U.  S.  Dept.  Ar/r.,  Division  of  , Statistics  Crop  Reporter,  Vol.  4,  ^os. 
10-12,  pp.  S  each). — These  numbers  are  made  up  as  usual  of  statistical  information 
on  the  condition  of  crops  in  the  United  States  and  foreign  countries,  and  are  the 
issues  for  February,  March,  and  April,  1903. 

Our  foreign  trade  in  agricultural  products,  1902,  F.  11.  Hitchcock  (  U.  S. 
Dept.  Agr.,  Dirisioii  of  Foreign  Marki'l-'<  C'ii-c.  ..'■'>,  pji.  24). — This  is  issued  as  a  supple- 
ment to  Bulletin  27  (E.  S.  R.,  14,  p.  304),  and  gives  statistics  on  the  imports  and 
exports  of  the  United  States  during  1902.  As  compared  with  1901  the  agricultural 
imports  increased  from  $391,931,051  to  §413,744,557  and  the  agricultural  exports 
dei-reased  from  $951,628,331  to  8857,113,533. 

The  cotton-oil  industry  in  America,  D.  A.  Tompkins  {Cassier's Mag.,  24  {190S), 
Xo.  1,  pp.  4^-34,  figs.  10). — The  history  and  the  jn-esent  status  and  importance  of  the 
industry  are  discussed.  The  article  contains  a  tliagram  showing  the  cycle  of  produc- 
tion, consumption,  and  land  restoration  in  case  of  cotton. 

Utilization  of  wood  waste,  E.  Hubbard,  trans,  by  ]VI.  J.  Salter  {^London:  Scott, 
Greemcood  ct  Co.,  1902,  pp.  XVI^192,  figs.  50). — This  is  a  translation  of  the  second, 
revised  and  enlarged,  German  edition  of  this  work,  which  contains,  besides  general 
remarks  on  the  utilization  of  sawdust,  chapters  dealing  with  the  use  of  sawdust  as 
fuel  with  and  without  simultaneous  recoverv  of  charcoal  and  the  products  of  distilla- 
tion; the  manufacture  of  oxalic  acid,  ethyl  alcohol,  dyes  (organic  sulphids  and  mer- 
capto  dyes);  artificial  wood  and  plastic  compositions  and  wood  compositions  for 
molded  decorations  from  wood  waste;  the  employment  of  sawdust  in  the  preparation 
of  blasting  powders  and  gunpowders,  in  briquettes,  in  the  ceramic  industry  as  an 
addition  to  mortar;  the  manufacture  of  paper  pulp  from  wood;  the  production  of 
wood  wool,  and  miscellaneous  applications  of  sawdust  and  wood  refuse. 

TJnirrigated  lands  of  eastern  Colorado,  J.  E.  Payn'e(  Colorado  Sla.  Bid.  77,  pp.  16, 
figs.  4). — The  results  of  observations  made  by  the  author  during  7  years'  study  of  the 
soil,  climate,  natural  vegetation,  water  supply,  settlement,  cultivated  crops,  and  live 
stock  industry  of  the  Great  Plains  of  eastern  Colorado  are  recorded.  "Stock  raising 
must  be  the  basis  of  all  successful  agricultural  efforts  in  this  region,  and  crop  raising 
should  be  generally  attempted  as  an  aid  to  stock  raising." 

The  Bermuda  Islands;  an  account  of  their  scenery,  climate,  productions, 
physiography,  natural  history  and  geology,  with  sketches  of  their  discov- 
ery and  early  history,  and  the  changes  in  their  flora  and  fauna  due  to  man, 
A.  E.  Verrill  {Xew  Haven,  Conn.:  Autlior,  1903,  pp.  X-\-54S,  pis.  40,  figs.  280).— The 
purpose  of  this  volume  is  to  give  a  convenient  and  comprehensive  account  ot  the 
history,  natural  features,  and  productions  of  the  islands.  It  is  intended  for  the  use 
of  tourists,  students,  and  the  inhabitants  of  the  islands.     The  subjects  considered 
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include  general  description,  i)h}-siography,  ])rinripal  productions,  exports,  and 
changes  in  the  flora  and  fauna  due  to  man.  Tlie  last-named  part  of  the  volume  is 
further  subdivided  and  contains  a  discussion  of  the  character  and  origin  of  the  native 
fiora,  the  effects  of  deforesting,  the  introduction  of  useful  plants,  injurious  weeds,  and 
various  species  of  animals,  and  the  extermination  of  native  birds.  Especial  attention 
is  devoted  to  a  discussion  of  the  insects  found  in  the  Bermmla  Islands.  Among  the 
numerous  species  of  insects  many  of  the  more  injurious  pests  connnon  to  the  United 
States  are  noted.  The  parts  of  this  volume  dealing  witli  climate  and  soils  are  noted 
elsewhere. 

The  Iowa  yearbook  of  agriculture,  J.  C.  Simpson  {Imca  Dept.  Ayr.  Yearbook; 
190 J,  pp.  764,  j)ls.  20,  figs.  57). — This  volume  contains  extracts  from  the  Iowa  road 
laws,  an  account  of  the  State  farmers'  institute  and  agricultural  convention  and  of  a 
meeting  of  the  State  board  of  agriculture  in  1902,  together  with  a  weather  and  croi) 
report  and  the  reports  of  the  State  college  and  of  the  State  Dairy  Commission.  The 
proceedings  are  reported  of  the  Imi^roved  Stock  Breeders'  Association,  the  Iowa 
Swine  Breeders'  Association,  Iowa  Dairj^  Association,  and  Iowa  Park  and  Forestry 
Association.  Notes  are  also  given  on  various  farm  crops  and  live  stock,  statistics  of 
the  farms,  crops,  live  stock,  reports  of  county  and  district  societies,  and  copies  of 
a  number  of  papers  read  l)efore  farmers'  institutes. 

Eighth,  report  of  the  Bureau  of  Agriculture,  Labor,  and  Industry  of  the 
State  of  Montana,  J.  A.  Feuguson  {Helena,  Montana:  Bureau  Ayr.,  Labor,  and  Ind., 
pp.  VIII-\-733,  pis.  SO,  figs.  S'2). — A  brief  historical  and  descriptive  account  of  Mon- 
tana is  presented,  together  with  a  discussion  of  the  land,  agricultural  industries,  live 
stock,  labor,  mines,  various  new  industries,  and  miscellaneous  matters  relating  to 
population,  markets,  assessed  valuation,  taxes,  municipal  ownership,  libraries,  soci- 
ological investigations,  etc.  Among  the  new  industries  special  mention  is  made  of 
various  mining  enterprises,  the  preservation  of  railroad  ties,  manufacture  of  maca- 
roni, and  development  of  oil  fields. 

Agricultural  education  in  Hungary,  J.  Speir  {Trans.  Highland  and  Agr.  Soc. 
Scotland,  5.  ser.,  15  {1903),  pp.  33-52,  figs.  12). — This  is  a  general  account  of  the  devel- 
opment and  present  status  of  agricultural  education  in  Hungary.  There  are  at  present 
3  grades  of  institutions  giving  instructions  in  agriculture,  viz,  agricultural  colleges  at 
Magyar-Ovtir  and  Debreczen;  intermediate  schools  at  Keszthely,  Kassa,  and  Kolo- 
zsvar,  and  21  farm  schools.     There  are  also  11  itinerant  instructors  in  agriculture. 

List  of  national.  State,  and  local  commercial  organizations,  and  national, 
State,  and  local  agricultural  associations  {Washington:  God.  Printing  '{ffice, 
1903,  pp.  296). 


NOTES. 


Arkansas  Station. — R.  L.  Bennett,  director  of  the  station  since  1S90,  has  resigned 
to  go  into  private  business.     He  left  the  station  June  30. 

Colorado  College  axd  Station. — "W.  L.  Carlisle,  professor  of  animal  husbandry 
in  the  AVisconsin  University  and  Station,  has  been  elected  agriculturist  of  the  college 
and  station  and  will  take  up  his  new  duties  in  the  fall.  H.  H.  Grithn,  field  agent 
for  the  Arkansas  Valley,  located  at  Rocky  Ford,  has  resigned  to  enter  the  employ  of 
a  sugar-beet  company  and  has  been  succeeded  by  P.  K.  Blinn.  The  latter  has 
charge  of  the  cooperative  experiments  which  the  station  is  carrying  on  with  the 
farmers  in  the  valley,  and  is  studying  its  agricultural  develoi^ment.  The  station  at 
Rocky  Ford  has  been  rented  to  a  progressive  farmer,  wlio  is  a  graduate  of  the  college, 
with  the  understanding  that  lie  will  conduct  experiments  along  certain  lines  without 
expense  to  the  station. 

Florida  University. — The  last  legislature  gave  the  university  about  |60,000  for 
maintenance  for  the  Inennial  ]>criod.  The  appropriation  for  buildings  was  declared 
imconstitutional  in  the  form  in  which  it  pas.sed.  The  veterinarian  of  the  university 
and  station  was  made  ex  officio  State  veterinarian.  H.  G.  Dorsey,  assistant  professor 
of  physics,  has  resigned  to  accept  a  position  in  a  Rochester,  N.  Y.,  institution.  The 
board  at  its  last  meeting  abolished  coeducation  at  the  university. 

Hawaii  Station. — Press  reports  state  that  the  agricultural  appropriations  made 
by  the  Territorial  legislature,  which  amounted  as  passed  to  $41,600,  includes  $7,500 
in  aid  of  the  Federal  experiment  station. 

Idaho  Station. — J.  S.  Burd,  assistant  in  the  Bureau  of  Chemistry  of  this  Depaiit- 
iTient,  has  been  appointed  chemist  to  the  Idaho  Station,  vice  H.  B.  Slade  who  sev- 
ered his  connection  with  the  station  several  months  ago.  Mr.  Burd  entered  upon 
his  duties  July  1. 

low.v  College  and  Station. — F.  R.  Marshall,  assistant  in  animal  husbandry,  has 
resigned  his  position  to  take  charge  of  the  live-stock  work  at  the  Brookmont  Farm, 
Odebolt,  Iowa,  where  the  station  has  carried  on  extensive  cooperative  feeding  experi- 
ments.    He  has  been  succeeded  by  "W.  J.  Rutherford  of  Guelph,  Canada. 

Kenticky  Station. — Hon.  F.  A.  Hopkins,  Prestonburg,  has  been  appointed  a 
member  of  the  board  of  trustees  to  succeed  J.  B.  JNIarcum,  deceased,  and  Dr.  T.  Car- 
penter, Scottsville,  has  been  appointed  to  succeed  B.  W.  Bradburn,  resigned.  D.  W. 
May  has  been  granted  leave  of  absence  during  August  and  September  and  will  spend 
the  time  in  England  and  Scotland  studying  live-stock  and  breeding  interests  in  those 
countries.  George  Roberts,  assistant  chemist,  has  resigned  to  accept  a  position  in  the 
chemical  department  of  the  California  Station,  in  charge  of  the  fertilizer  control 
provided  for  by  the  recent  act  of  the  legislature  of  that  State. 

Maine  University  and  Station. — At  a  recent  meeting  of  the  trustees  of  the 
university  it  was  voted  to  establish  a  secondary  school  in  agriculture  with  a  two- 
years'  course,  entirely  distinct  from  the  college  courses.  The  school  will  open  the 
coming  fall.  It  will  consist  of  a  fall,  spring,  and  summer  term  the  first  year,  and  a 
fall  and  spring  term  in  the  second  year,  making  a  total  of  five  terms  aggregating 
sixty-two  weeks.  S.  C.  Dinsmore,  a  graduate  of  the  university  in  tne  class  of  1903, 
has  been  elected  chemist,  vice  E.  R.  Mansfield,  resigned. 
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Maryland  College  and  Station. — James  S.  Robinson,  horticulturist,  has  retired 
from  active  charge  of  the  horticultural  work  in  the  college  and  station,  l)ut  will  retain 
a  nominal  t'onnection  with  the  institution.  M.  ^M.  Strong,  M.  S. ,  has  been  elected 
assistant  chemist  to  the  station.  Mr.  Strong  is  a  graduate  of  the  ^Maryland  college 
and  has  been  for  several  years  an  assistant  in  the  fertilizer  insi>ection,  but  has  spent 
the  past  year  in  special  study  at  Johns  Hopkins  University. 

Massachusetts  College  and  Station. — Francis  Canning  nas  been  ajipoiiited 
instructor  in  floriculture  and  will  have  charge  of  the  greenhouses.  Xeil  F.  INlona- 
han,  a  graduate  of  the  college,  has  been  appointed  assistant  in  the  botanical  depart- 
ment of  the  station,  and  G.  F.  Freeman,  of  Alabama  Polytechnic  Institute,  assistant 
in  the  inspection  work  in  botany,  vice  R.  E.  Smith.  A  general  revision  of  the  course 
of  study  has  been  made  which  will  go  into  effect  at  the  beginning  of  the  new  college 
year.  Elec-tives  are  offered  during  both  the  junior  and  senior  years.  The  State 
board  of  agriculture  has  recently  issued  a  special  report  by  C.  H.  Fernald  and  A.  H. 
Kirkland,  on  the  brown-tail  moth,  which  is  now  doing  so  much  damage  to  fruit  and 
shade  trees  in  the  eastern  part  of  the  State. 

Missouri  College  and  Station.^H.  J.  Waters,  dean  and  director,  has  been 
appointed  superintendent  of  agriculture  for  the  Missouri  exhibit  at  the  St.  Louis 
Exposition  and  has  been  granted  a  leave  of  absence  to  take  up  this  work.  F.  B. 
Mumford  has  been  a})pointed  acting  dean  and  director  in  his  absence.  An  addition 
is  to  be  built  to  the  new  horticultural  building,  which  is  now  occupied  by  the  depart- 
ments of  horticulture,  entomology,  and  botany.  The  addition  will  be  used  for  exper- 
imental work  in  botany  along  physiological,  pathological,  and  ecological  lines.  A 
feeding  shed  300  feet  long  and  30  feet  wide  is  being  built.  This  is  intende<l  primarily 
for  the  large  feeding  experiment  which  is  being  conducted  in  cooperation  with  the 
United  States  Department  of  Agriculture. 

Montana  Collecje  and  Station. — Samuel  Fortier,  director  and  irrigation  engi- 
neer, has  been  granted  leave  of  absence  from  the  college  and  station  for  one  year 
and  has  assumed  charge  of  the  irrigation  work  of  this  Office  which  is  being  carried 
on  ill  California  in  cooperation  with  the  State  and  the  University  of  California. 

Nebraska  University. — Frank  G.  ^liller  of  the  Yale  School  of  Forestry  has  been 
elected  professor  of  forestry. 

New  Hajipshire  College  and  Station. — The  State  "legislature  has  ajipropriated 
a  total  amount  of  $40,000  for  the  college,  $15,000  of  which  is  for  general  exi:)enses, 
$13,000  for  equipping  the  new  agricultural  and  horticultural  building,  $7,000  for  a 
greenhouse,  and  $5,000  for  additions  to  the  heating  plant.  Edith  'SI.  Davis  has  been 
appointed  j)urchasing  agent  of  the  college  and  clerk  of  tiie  station  in  the  place  of 
F.  C.  Keith. 

New  York  State  Station. — Milo  II.  ( )lin  of  Perry  and  Irving  Rouse  of  Rochester 
have  been  appointed  on  the  board  of  control,  to  succeed  Oscar  H.  Hale  and  ■M.  L. 
Allen,  whose  terms  expired;  and  C.  \V.  Ward  of  Queens,  to  succeed  E.  A.  Callahan, 
deceased.  The  cattle  barn,  constructed  to  replace  the  one  whit-h  was  destroyed  by 
fire  last  year,  has  been  completed  and  the  remodeleii  administration  building  is  being 
occupied.  Plans  are  under  way  for  a  new  horse  barn  for  w^hich  an  appropriation  of 
$5,000  was  made  by  the  last  legislature,  and  for  a  fire  protection  system  to  cost  $5,000. 

Cornell  University.— r)wing  to  the  failure  of  the  State  to  appropriate  means  for 
the  maintenance  of  the  college  of  forestry,  estabhshed  by  the  State  at  Cornell  Uni- 
versity, the  trustees  of  the  university  have  decided  to  suspend  instruction  in  that 
college  until  the  means  for  its  maintenance  are  provided  by  the  State,  and  have 
declared  all  positions  on  the  instruction  force,  including  that  of  director,  vacated. 
There  was  a  prospect  of  an  attendance  of  about  one  hundred  students  at  the  school 
next  fall. 
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Ohio  University  axd  Station. — Thomas  F.  Hunt  has  resigned  his  position  as 
dean  and  professor  of  agriculture  in  the  university,  to  become  professor  of  agronomy 
at  Cornell  University.  He  entered  upon  his  new  position  July  1.  H.  C.  Price,  a 
graduate  of  the  university  and  recently  horticulturist  at  the  Iowa  College  and  Sta- 
tion, has  veen  elected  dean  and  jirofessor  of  rural  economics,  and  INI.  F.  INTiller  has 
been  made  assistant  professor  of  agronomy.  John  F.  Hicks,  assistant  botanist  at  the 
Ohio  Station,  was  shot  by  an  unknown  person  just  as  he  was  preparing  to  leave 
Wooster  the  night  of  May  81.  Mr.  Hicks  had  resigned  his  position  to  engage  in 
business  in  Cleveland. 

Oklaho-aia  College  and  Station. — J.  F.  Nicholson,  of  the  Xew  York  State  Sta- 
tion, has  been  appointed  assistant  in  l)acteriology  in  the  college  and  station.  Pro- 
vision has  been  made  for  the  appointment  of  an  assistant  in  agric-ulture.  C.  O 
Pearcy,  clerk  and  stenographer,  has  resigned. 

Pennsylvania  Ciillege. — The  total  appropriation  for  the  college  made  l\v  the 
State  legislature  at  its  recent  session  was  $250,805.55.  Of  tliis  amount  §100,000  is  for 
the  purpose  of  assisting  in  the  erection,  equipment,  and  furnishing  of  a  building  for 
the  department  of  agriculture  of  the  college,  while  $150,000  additional  is  virtually 
pledged  by  the  attachment  of  a  proviso  requiring  the  trustees  of  the  college  to  file 
with  the  auditor-general  plans,  specifications,  and  estimates  satisfactory  to  him  show- 
ing that  the  entire  cost  of  the  building  and  equijimeiit  will  not  exceed  $250,000.  At 
no  stage  in  the  progress  of  the  bill  through  the  legislature  was  a  single  vote  recorded 
against  it.  The  amount  was  voluntarily  increased  liy  the  apjiropriation  committee 
from  $223,000  to  $250,000.  The  college  announces  the  resumi)tion  of  the  short  course 
in  agriculture,  which  has  been  suspended  for  the  past  four  years.  The  course  next 
winter  will  begin  January  6  and  continue  until  ]March  30.  The  short  creamery  course 
will  begin  at  the  same  time  and  close  IMarcli  2. 

South  Carolina  College  and  Station. — The  board  of  trustees  has  voted  to  erect 
an  agricultural  l)uilding  to  cost  $50,000,  providing  full  accommodation  for  the  agri- 
cultural department  and  its  various  divisions.  J.  S.  Newman  has  been  appointed 
director  of  farmers'  institutes.  It  was  planned  to  hold  thirty-one  local  institutes 
during  the  month  of  July,  and  a  State  institute  to  be  held  at  the  college  August  10 
to  14. 

I't.vii  CoLLEtiE  AND  STATION. — ( i.  L.  Swcndseii,  i)rofessor  of  civil  engineering  and 
hydraulic  engineer  to  the  station,  has  resigned  to  accept  an  appointment  with  the 
U.  S.  Geological  Survey.  W.  M.  IVIcLanghlin,  a  graduate  of  the  college  in  1895,  has 
been  appointed  his  successor  in  the  station,  and  will  give  his  whole  time  to  the  sta- 
tion work.  W.  D.  Beers,  assistant  irrigation  engineer,  has  severed  his  connection 
with  the  college  and  station.  In  accordance  with  the  recent  provision  of  the  State 
legislature  6  farms  have  been  located  by  the  station  in  different  parts  of  the  State  for 
experiments  in  dry  farming.  These  include  40  acres  each,  and  were  donated  in  eai'h 
case  by  the  county,  which  also  jiaid  the  expense  of  clearing  and  fencing  them.  No 
buildings  or  permanent  equipments  will  be  provided,  the  team  work  being  hired.  A 
competent  laborer  will  be  placed  in  charge  of  each  farm,  and  the  station  will  exercise 
a  close  supervision  of  the  work.  Trials  will  be  made  mainly  with  grains  and  forage 
crops  grown  without  irrigation. 

Vermont  Station. — F.  ^I.  HoUister,  B.  S.,  of  the  class  of  1W3,  has  been  appointed 
assistant  chemist. 

Washington  Station. — The  State  Station  at  Puyalhip  has  l)een  closed  and  the 
land  rented  to  local  parties  who  will  look  after  the  plants  and  fruits  now  growing. 
The  legislature  passed  an  appropriation  of  $12,000  for  the  station,  but  the  bill  failed 
to  receive  the  governor's  signature. 

West  Virginia  College  and  Station. — John  U.  Sheldon,  of  the  botanical  depart- 
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ment  of  the  Universit}-  of  Xebraska,  has  been  appointed  professor  of  l)aeteriology  in 
the  university  and  station,  and  will  enter  upon  his  duties  Sejitember  1. 

Flokida  Ageict-i.tural  IxsTixrTE. — The  legislature  of  the  State  of  Florida  at  its 
recent  session  jirovided  for  the  establishment  of  an  agricultural  institute,  for  practi- 
cal instruction  in  that  subject,  to  be  located  at  Kissimmee.  An  appropriation  of 
|5,000  was  made  for  establishing  the  institute,  and  ?5,000  for  its  maintenance  for 
two  years. 

California  Polytechxic  School.  —The  first  annual  I'atalogue  of  thi.s  new  school 
has  recently  been  received.  The  State  legislature  in  1901  appropriated  §50,000  for 
the  establishment  of  the  school,  and  it  was  located  on  a  280  acre  tract  of  land  near 
San  Luis  Obispo.  The  past  winter  the  legislature  appropriated  §H4,400  to  complete 
the  buildings  undertaken,  and  for  equipment  and  maintenance  during  the  biennium. 
It  is  distinctly  stated  that  the  institution  will  not  be  of  the  college  grade,  and  will  not 
aim  to  prepare  students  to  enter  a  higher  institution  of  learning.  ' '  Its  course  of  study 
is  arranged  solely  in  view  of  the  needs  of  the  boy  and  girl  who  are  going  to  earn  a 
livelihood  after  completing  its  course."  This  covers  three  years.  The  work  of  the 
first  two  years  is  prescribed  for  all  students,  and  includes  both  agriculture  and 
mechanics  for  the  boys  and  domestic  science  for  the  girls.  The  third  year  about  one- 
half  the  course  is  elective.  The  instruction  will  be  both  theoretical  and  practical,  and 
much  of  the  work  on  the  farm  and  in  erecting  frame  buildings  for  the  farm  will  be 
done  by  the  students.  Two  buildings,  an  admission  building  and  a  dormitory,  each 
having  two  main  floors  and  a  high  basement,  are  approaching  completion.  The 
school  Avill  open  in  September,  and  the  prospects  for  the  entering  class  are  already 
good.  The  director,  it  will  be  remembered,  is  Dr.  Leroy  Anderson,  formerly  of  the 
New  York  Cornell  Station,  and  more  recently  of  the  California  Tniversitv  and 
Station. 

Japanese  Expekiment  Stations. — The  successful  work  of  the  local  agricultural 
experiment  stations  in  Japan  has  made  it  possible  for  the  Ministry  of  Agriculture 
and  Commerce  to  reduce  the  number  of  branch  experiment  stations  connected  with 
the  Central  Agricultural  Experiment  Station  at  Nishigahara,  and  to  concentrate  its 
efforts  and  funds  on  a  smaller  number  of  stations  and  fewer  lines  of  work.  Until 
April,  1903,  there  were  9  of  these  branch  stations,  but  at  that  time  6  of  them,  viz, 
the  Hokuriku,  Too,  Tokai,  Shikoku,  Sanio,  and  Sanin  branch  stations,  were  turned 
over  to  the  control  of  the  local  governments,  and  the  funds  and  staffs  of  these  insti- 
tutions were  transferred  to  the  Central  Agricultural  Experiment  Station,  and  the 
3  remaining  branch  stations,  i.  e.,  those  at  Kashiwabara,  Idzumimura,  and  Hanada- 
temura.  The  funds  available  for  the  Central  Station  and  its  3  branches  for  the  fiscal 
year  ending  March  31,  1904,  amount  to  $91,920.  The  total  budget  of  the  Ministry  of 
Agriculture  and  Commerce  for  the  same  year  is  63,386,713.  The  local  stations 
referred  to  above  now  number  39.  They  receive  subsidies  from  the  Ministry  of 
Agriculture  and  Commerce  amounting  to  §65,000  a  year  and  also  funds  appropri- 
ated by  the  local  governments.  The  annual  expenditures  of  these  stations  varv  from 
§2,200  to  §11,232.  In  addition  to  the  stations  supported  by  public  funds,  there  are 
3  private  expermient  stations.  The  island  of  Formosa  supports  3  agricultural  experi- 
ment .stations  and  a  tea  exi^eriment  station,  all  of  which  are  under  the  control  of  the 
Bureau  of  Industries  of  Formosa. 

Tour  of  the  German  Agriculturists. — The  party  of  forty-four  gentlemen,  mostly 
landowners  and  members  of  the  German  Agricultural  Society,  who  had  been  on  a 
tour  of  this  country  since  May  2,  concluded  their  trip  in  New  York  June  24.  The 
party  visited  points  of  agricultural  interest  in  eighteen  different  States,  and  traveled 
for  that  purpose  about  11,000  miles.  At  the  request  of  the  German  Agricultural 
Society  the  itinerary  of  the  trip  had  been  arranged  in  this  Department,  and  ^Ir.  J.  I. 
Schulte,  of  this  Office,  accompanied  the  jjarty  as  conductor.     A  slight  change  was 
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made  to  allow  the  vit^itors  to  go  through  the  Yellowstone  Xational  Park,  which  was 
not  originally  included  in  the  instructions  from  the  society. 

Considering  the  prominence  of  the  gentlemen  composing  the  party,  and  their 
intelligence  in  matters  pertaining  to  agriculture,  their  impressions  are  intei'esting. 
In  general  it  may  be  said  that  they  found  much  to  approve  and  admire,  and  that 
their  criticisms  were  frank  and  fair  minded,  although  they  often  failed  to  take  into 
consideration  the  local  conditions  which  prevail  in  this  country.  They  conuuented 
very  favorably  upon  the  work  of  this  Department  in  general,  and  especially  approved 
its  efforts  to  solve  the  practical  problems  of  immediate  interest  to  agriculture.  The 
wide  distril)ution  of  information  by  the  Department  strongly  appealed  to  them. 

Agricultural  colleges  and  experiment  stations  were  inspected  in  Kentucky,  Iowa, 
California,  Oregon,  Minnesota,  and  Wisconsin.  These  institutions  were  considered 
well  equipped  for  imparting  scientific  and  practical  knowledge,  and  conseciuently 
looked  upon  as  one  of  the  greatest  factors  in  the  rapid  development  of  .Vmerican 
agriculture.  The  methods  of  teaching  stock  judging  met  with  hearty  approval,  and 
some  of  the  party  exi>ressed  themselves  in  favor  of  more  rajtid  development  of  this 
feature  of  agricultural  instruction  in  their  own  schoids.  As  might  have  been 
expected,  the  military  instruction  given  at  the  agricultural  colleges  proved  of  much 
interest.  Exhibition  drills  were  given  at  tlie  Iowa  and  Oregon  colleges,  and  the 
work  of  the  cadets  was  commended . 

Some  surprise  was  exjiressed  that  in  building  up  a  dairy  herd  the  AnuMJcan  farmer 
evidently  considers  practically  only  the  milk  and  butter  production,  while  in  Oer- 
many  considerable  attention  is  given  to  making  the  individuals  of  a  herd  alike  in 
color  and  in  form.  The  large  milk  and  butter  records  called  to  their  attention  were 
generally  looked  upon  with  suspicion.  The  method  of  stabling  cows  in  stalls  with 
short  floors  and  in  stanchif)ns  was  not  ajiproved  of,  although  it  Avas  conceded  that  the 
animals  might  be  kept  more  clean;  this,  however,  at  the  sacrifice  of  comfort. 

In  studying  horse  raising  and  breeding,  the  greatest  interest  was  exhibited  in  the 
breeds  of  distinctively  American  character,  such  as  the  Kentucky  thoroughbred  and 
the  standard-bred  horses.  The  desire  of  the  visitors  in  general  was  not  so  nuich  to 
see  fine  stallions  or  be  impressed  with  track  records,  as  to  find  out  how  the  colt  is 
reared,  broken,  and  sold;  how  nuich  it  costs  to  produce  a  horse,  and  what  is  realized 
for  him  when  ])lace<l  on  the  market.  In  looking  over  draft  horses,  their  interest 
was  centered  less  on  imported  animals  than  on  the  generations  jjroduced  on  Ameri- 
can soil  ami  under  American  management. 

The  beet-sugar  industry  was  an  object  of  much  interest,  and  they  were  favorably 
impressed  with  what  they  saw  of  the  beet  fields  and  factories;  but  considering  the 
labor  and  other  economic  conditions  in  this  country,  the  opinion  prevailed  that  Ger- 
many presents  certain  advantages  and  that  the  competition  of  this  country  is  likely 
to  prove  less  serious  than  has  been  anticipated. 

The  agriculture,  horticulture,  and  forestry  of  the  Pacific  Coast  States  received  in 
general  most  favorable  conunent.  That  section  of  our  country  imja-essed  itself  upon 
the  foreign  visitors  largely  through  its  diversity  in  products  and  its  fine  tree  growth. 
The  reclamation  of  the  "tule"  lands  in  California  proved  of  highest  interest. 

Perhaps  the  deepest  impression  was  made  by  our  forest  conditions.  The  unani- 
mous verdict  of  the  party  was  that  our  management  of  the  trees  was  extremely 
Avasteful.  Many  were  of  the  opinion  that  the  day  when  the  United  States  will 
import  lumber  is  bound  tocome  soon  unless  a  radical  change  in  our  methods  is 
made  in  the  near  future.  The  many  fallen  timbers  and  the  evidences  of  com]>ara- 
tively  recent  forest  fires  in  the  Yellowstone  Park  were  an  eyesore  to  the  party,  and 
made  it  impossible  for  them  to  fully  enjoy  one  of  our  greatest  natural  attractions. 

The  general  conclusion  of  the  visitors  was  that  while  they  had  seen  many  interest- 
ing features  of  agriculture  in  the  United  States,  and  were  highly  impressed  with  its 
rapid  development  and  progress,  the  conditions  here  were  so  different  that  very  lew 
of  our  methods  were  directly  applicable  to  agriculture  in  Germany. 
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Economics  of  Farm  Management. — The  first  part  of  a  Syllabus  of  Lectures  on 
Agricultural  Economics,  l)y  Dr.  Henry  C.  Taylor,  of  the  University  of  Wisconsin, 
has  Ijeeu  received.  This  first  ])art  is  devoted  to  t\a  economics  of  farm  management, 
and  is  based  u^wn  a  course  of  lectures  delivered  by  the  author  during  llie  past  winter 
to  the  second-year  short-course  students  in  the  college  of  agric-ulture.  Following 
the  introductory,  there  are  chapters  on  crops  and  field  systems — European  and 
American,  intensity  of  culture,  productivity,  the  size  of  farms,  prices  of  agricultural 
products,  distribution  of  gross  returns,  the  price  of  land,  land  tenure  in  the  United 
States,  means  of  acquiring  land  ownership,  and  the  renting  of  land.  ~"  The  writer 
makes  no  pretensions  of  having  presented  here  a  complete  outline  of  the  subject. 
The  needs  of  the  students  and  the  material  Avhich  the  author  had  in  hand  deter- 
mined the  character  of  the  course  of  lectures.  Practically  all  of  the  time  has  l>een 
given  to  private  agricultural  economics,  liecause  the  subjects  included  under  this 
head  are  of  more  immediate  interest  to  the  farmer.  The  author  hopes  to  find  time 
to  work  this  subject  out  much  more  completely  in  the  near  future." 

Miscellaneous. — Elwood  Mead,  in  charge  of  irrigation  investigations  of  this 
Department,  has  gone  to  Italy  for  the  purpose  of  making  a  study  of  the  methods  of 
distributing  and  using  Avater  in  that  country,  and  the  kinds  and  value  of  crops  grown 
by  irrigation.  The  annual  rainfall  in  Italy  being  nearly  40  inches  makes  irrigation 
a  matter  of  choice  rather  than  of  necessity,  and  gives  the  results  a  significance  to 
irrigators  in  the  easteria  part  of  the  United  States  which  irrigation  in  arid  countries 
like  Egypt  does  not  have.  ]\Ir.  Mead  will  spend  a  month  or  more  in  the  valley  of 
the  Po  studying  the  irrigation  systems  in  Lombardy  and  Piedmont.  He  will  ascer- 
tain, if  possible,  how  rivers  are  controlled,  either  by  the  State  or  by  private  interests, 
and  will  gather  statistics  of  the  prices  paid  for  water,  the  amounts  used,  the  way  in 
which  it  is  aijplied  to  crops,  and  the  differences  in  products,  yields,  and  value  on 
irrigated  and  unirrigated  laud.  In  connection  with  his  trij:>  Mr.  ]\Iead  will  make 
briefer  observations  of  irrigation  in  Switzerland  and  possibly  southern  France  and 
Spain.  If  his  time  permits  hcAvill  in(iuire  into  what  is  being  done  in  the  aj^plication 
of  power  to  farm  Avork,  in  the  pumping  of  water  and  in  irrigation  and  drainage,  and 
what  the  agricultural  experiment  stations  are  doing  to  determine  the  efliciency  of 
agricultural  machinery. 

Prof.  AV.  O.  Atwater,  in  charge  of  nutrition  investigations  of  this  Office,  has  gone 
to  Europe,  where  he  will  spend  the  summer  and  fall  in  studying  the  progress  of 
investigations  on  human  nutrition  in  the  leading  laboratories  and  other  institutions 
of  England,  France,  Belgium,  Switzerland,  Italy,  Austria,  Germany,  and,  ])erhaps, 
Denmark  and  Sweden.     He  expects  to  return  about  the  end  of  November. 

Gifford  Pinchot,  Chief  of  the  Bureau  of  Forestry  of  this  Department,  has  been 
elected  professor  of  forestry  in  the  Yale  Forest  School.  This  appointment  will  make 
no  change  in  his  relation  to  the  Bureau  of  Forestry,  and  will  but  slightly  increase 
the  work  he  has  been  doing  for  the  school  in  the  past.  He  will  deliver  a  short 
course  of  lectures  at  New  Haven  during  the  first  two  weeks  of  November. 

Prof.  William  H.  Brewer  has  resigned  the  professorship  of  agriculture  at  the  Shef- 
field Scientific  School,  Yale  University,  and  has  been  appointed  professor  emeritus. 
The  university  conferred  the  degree  of  LL.  D.  upon  him  at  the  recent  commencement. 

Luther  Burbank,  of  Santa  Rosa,  Cal.,  was  awarded  a  gold  medal  by  the  Cali- 
fornia Academy  of  Sciences  on  the  recent  occasion  of  the  celebration  of  its  semi- 
centennial anniversary.  This  was  the  highest  honor  conferred  by  the  academy,  and 
was  awarded  to  Mr.  Burbank  for  "meritorious  work  in  developing  new  forms  of 
plant  life." 

Prof.  Thomas  F.  Hunt  has  received  the  degree  of  Doctor  of  Agriculture  from  the 
University  of  Illinois. 
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"\V.  C.  Welborn,  formerly  of  the  Mississippi  Agricultural  and  !Meehanieal  College, 
has  gone  to  the  Philippine^:,  where  lie  will  be  connected  with  the  Bureau  of 
Agriculture. 

T.  P.  A.  Cockerell,  of  the  Normal  University,  at  East  Las  Vegas,  N.  Mex.,  and  con- 
sulting entomologist  of  the  Arizona  Station,  has  accepted  a  position  in  Colorado 
College,  at  Colorado  Springs. 

Harvard  University  hasestaljlished  a  course  in  forestry,  and  R.  T.  Fisher  has  1)een 
appointed  instructor  in  this  suliject. 

We  note  from  Scienre  that  L.  Daniel  has  been  elected  to  a  newly  established  chair 
of  agricultural  l)otany  at  the  University  of  Rennes. 

The  American  Association  of  Farmers'  Institute  Workers  held  its  annual  meeting 
at  Toronto  June  2.3-20.  The  t>fficers  elected  for  the  coming  year  were:  President, 
B.  W.  Kilgore,  of  North  Carolina;  vice-president,  E.  E.  Kaufman,  of  North  Dakota; 
secretary,  G.  C.  Creelman,  of  Ontario;  executive  committee,  the  president,  secretary, 
and  George  McKerrow  of  Wisconsin,  H.  C.  Easterly  of  Illinois,  and  J.  C.  Hardy 
of  Mississippi.     The  meeting  next  year  will  be  held  at  St.  Louis. 

The  Seventh  Annual  Convention  of  the  National  Association  nf  State  Dairy  and 
Food  Departments  Avas  heM  at  St.  Paul  July  21-24.  The  programme  was  a  long  one 
and  included  papers  and  discussions  on  food  legislation,  food  standards,  manufacture 
and  i)reservation  of  foods,  anti.septics,  labeling,  etc. 

A  bill  has  passed  the  State  legislature  of  ^Massachusetts  jiroviding  for  the  manufac- 
ture of  vaccine  lymph  for  free  distribution  in  the  State  and  placing  this  imder  the 
control  of  the  State  board  of  health.  The  lymph  will  be  manufactured  at  the  Bussey 
Insfitute.  A  bill  ai>proi)riating  $250,000  for  combating  the  gypsy  moth  has  been 
rejected. 

We  note  from  A  a/ *'/•<'  that  the  annual  report  ni  the  Royal  Agricultural  Society, 
adopted  at  the  meeting  held  ^lay  22,  states  that  the  council  of  the  society  has  decided 
to  organize  an  agricultural  e<lucation  exhibition  as  a  new  feature  of  its  annual  show, 
with  a  view  to  bringing  before  the  public  the  general  characteristics  of  the  teaching 
now  provided  at  agricultural  colleges,  and  of  drawing  attention  to  the  society's  own 
ehare  in  this  work  as  a  national  examining  body. 

The  board  of  agricultural  studies  of  the  University  of  Cambridge  reports  that  during 
the  past  year  169  students  have  received  instruction  in  agricultural  science.  The 
income  of  the  department  is  about  §1S,000.  The  need  of  a  j)ermanent  building  to 
accommodate  the  various  branches  of  this  work  is  becoming  apparent  and  the  matter 
is  receiving  the  consideration  of  the  board. 

It  is  reported  that  the  Viceroy  of  India  will  devote  the  £20,000  donated  by  Henry 
Phipps  to  the  establishment  of  a  laboratory  for  agricultural  research,  to  be  known  as 
the  Phipps  Laboratory,  and  to  be  situated  at  Dehra  Dun,  and  to  a  second  Pasteur 
institute  in  the  south  of  India.  The  donation  will  be  devoted  to  providing  the  build- 
ings. The  government  will  contribute  toward  the  maintenance  of  the  agricultural 
laboratory  and  bear  the  whole  expense  in  the  case  of  the  Pasteur  institute. 
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new  seedlings 254 

salicylic  acid  in,  Mont 892 
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.Arboretum     at     Manitoba     Experimental 
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Arc,circumhorizontal,  U.S.D.A 844 
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Arctic  berry  fraud,  Mont 45 

Ardea  huhulrna,  feeding  habits 551 

A  rem  alha,  composition  and  nutritive  value.  378 


INDEX    OF    SUBJECTS. 


11(>7 


I'age. 

Areca  catechu,  disosisc  nffeftiiif,' 00 

crinicn,   composition    and    nutritive 

value 37S 

Argand  burner,  modification  for  nitrogen 

determination 7 

Arc/as  amnicanus,  notes ;>75 
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Arrowroot,  use  as  food 060 

Arsenic,  absorption  by  barley 346 

distribution  in  nature 1043 

free,  in  insecticides,  U.  S.  D.  A 584 
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Ash  constituents  of  plants 327 

disease,  notes 206 

forests,  regeneration 974 
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Ashes,  analyses,  Mass 130 
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N.J 586 
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Athalia  spinamm,  notes 374, 588 

Athysanus,  North  American  species 677 
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olex,  as  a  cause  of  olive  knot 881 

olereacex,  n  sp. ,  notes 581 

pyocyaneus,  aggl utination 697 

pyogenes  suis,  n.  sp.,  description. . .  1023 
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oligonitrophilic,  in  soils 532 

passage  through  the  liver 1130 
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inteslinale  f/aUinarum,  notes 709 

levaniformans,  notes 877 

metarabinur^i,  notes 1087 
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culture 34, 237, 594 

U 1059 

experiments 27 

Can 131 
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N.J 567 

mulching 438 

nutritive  value,  Minn 27 1 
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Streptothrix 809 

sugar-cane  diseases 366 

surra,  U.  S.  I).  A 193 

tea  parasites 265 

timber 577 

tuberculin  reaction 811 

woolly  aphis 988 

zoology 844 

Bicarbonates,  determination  in  presence  of 

monocarbonates 6 

Bilberry  wine,  analyses 711 

Biltong,  composition  and  nutritive  value..  377 

Binders,  dynamometer  tests,  N.  H 196 

tests 1031 

Bindweed,  destruction 769 

Biochemistry,  new  abstract  journal 724 

Biology,  laboratory  methods 637 

of  Hudson  Bay  region,  U .  H.  I).  A  .  336 

Birch  bucculatrix,  notes 106, 464 

leaf  skeletonizer,  notes 984 

notes,  Can 168 

N.H 268 

temperature 258 

Birches  in  America  and  Asia,  relationship.  453 

Bird  vetch,  notes,  Vt 53 

Birds,  importation  of  eggs,  U.  S.  D.  .\ 338 

insectivorous  in  Victoria 337 

interstate  commerce,  U.  S.  D.  .\ 338 

of  Colorado,  check  list 551 

Egypt,  relation  to  agriculture 551 

Hudson  Bay  region,  U.  S.  D.  .\ . . . .  330 
Maryland,     economic     relations, 

U.  S.  D.  A 549 

New  Zealand 842 

North     America,      bibliography, 

N.H S42 

and  Middle  America,  de- 
scriptive catalogue 550 
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Birds  of  Sao  Paulo 1052 

the  Adironrlack  Mountains,  rela- 
tion to  forestry 551 

Rocky  Mountains 551 

western  United  States,  hand- 
book    551 

Victoria,  notes 551 

Wyoming,  annotated  list,  Wyf) . . .  550 

I.roteetion 337, 467, 1052 

in  Egypt S12 

relation  to  agriculture 842 

Bitterweed,  removal  of  odor  and  taste  from 

milk,  Ala.  College 802 

Black  grass  hay,  analyses,  Conn.  Storrs 1001 

locust  disease,  description,  Mo 59 

new  leaf  parasite 778 

scale  parasite 8!S3, 884 

walnut,  notes 1076 

Blackberries,  analyses,  Oreg 328 

culture 572 

experiments.  Can 147 

fertilizer  e.Kperimcnts,  N.  .J  ..  566 

in  Oklahoma,  Okla 406 

irrigation  experiments,  N.  J  .  566 

salicylic  acid  in,  Mont 892 

varieties,  Mass 42 

Mich 143 

N.J 566 

S.  Dak 1068 

water  content  of  foliage  and 

twigs 942 

Blacl;lirrr\-  b\ishe.s,  destruction 260 

VI )( it  disease,  notes,  Colo 157 

white,  origin 1071 

BlucUhead  in  turkeys 402 

Blackleg,  description 700 

diagnosis  from  anthrax 1122 

in  Massachusetts 185 

Saxony 493 

investigations 917 

notes 81 6 

prevention 293 

protective  inoculation 917, 918 

recent  literature 88 

vaccination,  Okla 406 

vaccine,  distribution,  Va 498 

preparation 918 

Bladder  worms  in  hogs 1117 

Blastodacua  hdlerdla,  notes 779 

Blastothrix  kmgipcnnis,  notes,  Mich 268 

Blattidre,  nomcnclatvire 987 

Hlcnnocam'pa  jjusilla,  notes 67 

Bli-ster  beetle,  striped,  notes.  Can 168 

beetles,  notes 166, 461, 885, 984 

Minn 779 

r.  S.  D.  A 672,1092 

Blood,  clianges  in,  under  aseptic  conditions.  293 

corpuscles,  red,  natural  infections..  1010 
dried.     (See  Dried  blood. ) 

examination  in  tuberculosis 497 

meal,  analyses,  Cal 632 

Wis 790,1002 

of  dogs,  as  affected  by  ticks 1025 

horses,  morphology 1024 

serum,  antibodies  in 696 

bactericidal  action 696 

utilization 717 
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Blue  grass,  Canadian,  culture,  Idaho 240 

Kentucky,  notes,  Colo  139 

seed  production,  Ky.  241 
seed  production,  U.  S. 

D.  A 241 

gum,  culture  in  Sonth  Africa 766 

"Blue  timber,"  cause 532 

Bonrmia  gemmarin,  notes 779 

fclcnaria,  notes 472 

Bog  lands,  reclamation 974 

Boiler  scale,  analyses,  N.  Dak 24 

Boise  area,  Idaho,  soil  survey,  U.  S.  D.  \  . .  641 

Boletus  cdulis,  composition 331 

luteus,  unusual  form 742 

Bollworm,  notes 269 

U.  S.  D.  A 166,672 

Boiiihiis  tcrrcstris,  sting  of 1128 

Jlomhyxfaidh/Thci,  notes 593 

mori,  origin  of  color  of  silk 784 

]iiii!,  notes 8.ss,  987 

Bone,  analyses.  La 1058 

R.I 431 

and  potash,  analyses.  Conn.  State  ...  649 

availability  of  nitrogen  in,  N.  J 557 

burned,  analyses.  Mass 649 

dust,  analyses,  Vt 10 

fertilizer,   preparation    with    caustic 

potash  1058 

granulated,  analyses.  Wis 790, 1002 

groiind,  analyses.  Mass 234, 649 

N.  H 130,1058 

Vt 10 

manures,  analyses,  Conn.  State 619 

residue,  analyses,  N.  .T 750 

Boneblack,  analyses.  La 105,S 

dissolved ,  analyses,  <  "onn.  State .  6 19 

Mass 649 

Bones,  development  as  alTected  by  lecithin .  6,s4 

glycogen  content 596 

Bout  tick,  transmission  of  heart-water  by  .  464 

Borax,  effect  on  digestibility  of  milk,  Md. .  679 
Bordeaux  mixture  containing  .sugar,  effect 

on  bees 370 

preparation 778 

Borers  in  soft  maples,  Okla 406 

Boric  acid ,  determination 738 

in  butter 328 

margarine 632 

ellect  on  digestibility  of  milk,  Md.  679 

metaliolism  in  man  175 

harmfulness 478 

Borings,  deep,  in  the  United  States 404 

Botanic  gardens,  Sao  Paulo,  Brazil,  fruits  in.  420 
Botanical    investigations    in    New    South 

Wales 420 

Laboratory,  Desert 532, 828 

Botany  at  American  Association  meeting. .  525 

catalogue  of  scientific  literature ...  637 

courses  in  agricultural  colleges 324 

field  book 225 

literature  in  1901-2 616 

publications  in  the  Department  of 

Agriculture,  U.  S.  D.  A 423 

Botflies,  notes 167, 186, 192, 504, 678, 1093, 1128 

Bnthriocephahis  latus  in  cats 708 

notes 1129 

Botryomyees,  studies 1128 
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Botryomyoosis,  mammary,  in  horses 1024 

Botryosporium  affecting  wlica t 57 

Butrytis  cancsceiis,  notes G2 

cmo-co, as  affectcrl  by  metallie  salts.  422 

effect  on  wine 3C9 

notes 59, 62 

parasitism 456 

resistance  to  metallic   poi- 
sons   670, 742 

treatment (i70 

dliptica,  notes 62 

2)ara.iilica,  notes 51) 

vitlgafi!<,  Tiotes 1090 

resistance     of    spores     to 

heat ;m) 

Bottle-trcc  pitli,  analysis 1002 

Biiti/s sticticalia,  remedies S7:; 

Bonillon,  preparation 392 

Box-elder  plant  louse,  notes,  V.  S.  I).  A 585 

BrachytrHpes  mcmbrnnarais,  notes 5.S7 

Bran,  analyses,  Ariz 790 

Conn.  State 3,S0 

examination 544 

notes,  Okla 406 

Brandies,  preparation 1029 

Brai-sica  rayiipcstria,  analyses 72 

Braxy  in  sheep 90 

Bread,  acidity 476 

amount  obtained  from  flour 69 

analyses 476, 593 

and  milk,  digestibility,  U.  S.  1).  A.  7S8 

baking,  aids  to 1102 

examination 785 

food  value 594 

Minn 275 

from  Russian  famine  districts,  com- 
position and  digestibility 69 

making,  book  on 1102 

notes 991 

rice  for 593 

method  of  examination 378 

Norwegian  flat,  digestibility 1102 

rich  in  cellulose,  use 476 

rye,  digestibility 593 

.sandy 476 

slimy,  investigations 786 

Swiss,  water  content 476 

Breakfast  foods.     (.See  Cereal  foods.) 

Breeders'  associations  in  Germany 74 

Brewers'  grains,  analyses,  Conn.  State 901 

Conn.,Storrs 1001 

dried,  analyses 380 

Pa 694 

Wis 790» 

feeding  value 479 

waste,  utilization 479, 717 

Brewing,  treatise 1029 

Brickyard  ashes,  analyses.  Mass 649 

Briers,  destruction 260 

Broccoli,  analyses 1102 

culture,  Oreg 1063 

fertilizer  experiments 962 

hybridization 251 

Brome  gra.ss,  analyses,  N.  Dak 33 

culture,  Idaho 240 

N.Dak 25 


Page. 

Brome  grass,  culture  experiments,  Colo 1059 

notes 1082 

rust,  notes 771 

seeding 139 

smooth,  culture  experiments. 

Wis 9.57 

fertilizer      e  x  p  e  r  i  - 

ments.  Can 133 

value.  Can 139 

soft,  in  wheat  fields 420 

Jlmiiiiiif  (tt^jxr,  llelminthosporium  diseases. .  877 

inermiii,  culture  experiments.  Wis. .  957 

fertilizcrexpcriments,Can .  133 

value,  Can 139 

spii.,  characteristics  of  seeds,  U.  S. 

I).  A 875 

Bronchitis,  verminous,  in  calves 85,93 

Broncho-pneumonia,  verminous,  in  hogs...  1117 

Broom  corn,  culture.  La 239 

notes,  Okla 406 

production      in     the     Tnited 

States 757 

rape,  notes 259 

Bi-diifsondia  papi/rifrni,  notes,  Cal 256 

Brown  rot,  iiotcs 776 

('al  668 

C.  S.  I).  A 169 

Brown-tail  motli,  notes 463,984 

Conn.  State 985 

Mass 67, 887 

N.  H 268 

R.I 371 

U.  S.  D.  A 169 

Bruckus  granarius,  notes 467 

Brucin,  reaction  with  nitrous  acid 10 

Brussels  sprouts,  analyses 1102 

fertilizer  experiments 962 

hybridization 251 

varieties.  Can 144 

Mich 143 

Bryophyllum,  regeneration 528 

Buccnlatrix  canadcmii'cna,  notes.  Can 168 

Buckwheat  as  affected  by  potash  fertilizers.  561 

bran,  analyses,  N.J 380 

Vt 72 

Wis 790 

culture  at  high  altitudes 433 

dimorphism,  N.  .T ,579 

feed,  analyses,  X.J 380 

Pa 684 

Hour,  analyses,  Pa 683 

hulls,  analyses,  Conn.  State 904 

Vt 72 

middlings,      analy.ses.      Conn. 

State 71 ,  380, 904 

middlings,  analyses.  Pa 683,684 

Vt 72 

Wis 790 

productioTi  in  the  United  States.  757 

shorts,  analyses.  Wis 790 

.shucks,  analyses,  Conn.  State.  71,380 

varieties,  Can 132 

Bud  moth,  notes 984 

Buffalo  berry  shrub,  notes,  Mont 48 

tree-hopper,  notes,  U.  S.  D.  A 169 

Buffaloes,  barbone  disease 1123, 1124 
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Buft'iiloes,  immunity  to  Texas  fevtT 81(i 

resistance  to  tuberculosis 100 

Buff-tipped  moili,  notes ■lOS 

Buildings,  protection  from  lightning 928 

Bulbs,  culture  experimeuts,  N.  C 1063 

in  North  Carolina 445 

Washington 446 

edible,  in  California 660 

export  trade  of  Haarlem 573 

Bumping  in  analytical  work,  prevention...  837 

Burette,  automatic 847, 942 

for  use  in  nitrogen  determination.  1043 

Burettes,  descriptions 119 

Burros  in  the  United  States 800 

Bursattee,  differential  diagnosis 202, 923 

notes 1119 

Butter,  analyses 837, 910 

Can 184 

Mass 184 

California,  analyses,  Cal 695 

Canadian,  water  content 908 

composition  as  affected  by  mold  . .  225 

variations  in 183 

control  in  Friesland 389 

creamery,  water  content,  U.  8. 1).  A.  1115 

Danish,  composition 83 

exports 83, 804 

Dutch,  composition 81 

exhibits  iu  Denmark 82 

Sweden 804,1010 

exi)erimental  shipments    to   I'orto 

Rico,  U.  S.  D.  A 693 

exports  from  New  Zealand 910 

factory  product  iu  the  United  States  292 

fat,  analyses 695 

Cal 695 

conditions  affecting  charactiT .  1011 

nonsaponifiable  substance  in  . .  696 

fat-splitting  torula  in 534 

Halphen  reaction 631 

human,  characteristics 389 

judging  185 

making 185, 609, 1033 

experiments 184 

from     pasteurized    cream, 

Wis 1011 

methods  of  analysis 941, 1044 

Wis 1010 

Norwegian ,  composition 82 

nutritive  value,  Minn 275 

preservation  with  fluorids 389 

production  and  consumption 184 

in  the  United  States 805 

<iuality  as  affected  by  food 389 

Ala.  Col- 
lege . .  802 

Mass 183 

Vt....  79,1112 

rancidity 289 

refractometer  testing 804 

renovated,  composition 523,1011 

Russian  export,  analyses 1044 

sampling 941 

scoring  in  experiments.  Wis 1011 

test  trials  in  England 905 

trade  supervision 390 
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Butter,  tu))ercle  bacilli  in 1UU9 

water  content 5i!3 

as  affected  by  condi- 
tions of  churning. .  1011 

in  Sweden 1010 

Butterflies  in  vicinity  of  New  York  City  . . .  677 

Butterfly,  swallow-tail,  notes,  N.  J 580 

Buttermilk,  analyses,  Mass 184 

for  infants 476 

Button  disease  of  chickens 193 

By-products  and  wastes,  utilization 509 

Cabbage  aphis,  notes 883 

Can 168 

U.  S.  D.  A 105 

bacterial  soft  rot 580 

butterfly,    imported,    notes.   U.   S. 

D.  A 165 

notes ICjO,  1C.7, 8,s5,  984 

leaf  miners,  notes,  L'.  S.  H.  A  165 

looi>cr,  notes,  U.  S.  1).  A 165,672 

root  maggot,  notes 587, 987, 1097 

Can 168 

r.  S.  1).  A 165 

worm,   cross-striped,    notes,  V.   S. 

I).  A 165 

notes 406, 987 

Can 168 

Cabbages,  culture 38 

Ml  the  mountain  glades, 

W.  Va 858 

electroculture 353 

fertilizer  e.\i)eriments 902 

Mass 133 

N.,J 247 

liyt)ridizatiou 251 

irrigation  experimeuts,  Ariz 195 

mulching 138 

varieties 860 

Can ., 144 

Mich 143 

N.  H 1063 

Cacao  butter,  composition 787 

canker  i  .  Ceylon 60 

culture 594, 867 

and  preparation 46, 443 

in  Africa 871 

Central  and  South  Amer- 
ica   663 

the  Philippines 965 

diseases  in  Jamaica 882 

drying,  experiments 966 

industry  in  Trinidad (!62 

methods  of  analysis 1014 

root  disease,  studies 263 

,           shells,  detection  as  adulterant 1002 

Cadmium,  determination 224 

Ctesium,  determination 6 

Caffein,  poisonous  action  oh  plants 13 

Cajanus  indicits,  culture 561 

Calandria  gnmaria,  notes 467 

Calcium  bisulphid  as  a  fungicide .• . . .  61 

carbid,  residiie,  fertilizing  vahie . .  234 

carbonate,  determination  in  soils.  556 
effect  on  decomposition 
of  luiraus  in 

soils 427 

nitrification  in 

soils 20 
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Calfiuiii  <'iirl)oiiato,  olTcct  on  iiitrilictitioniu 

soils,  N.  C ]l)57 

(•arbophosphate,  studies fi 

determination  as  oxalate 7:17 

metabolism  in  horses 17.s,  901 

oxalate  erystals  in  alsike  elover  . .  (Sii 
phosphate,    precipitated,    fertiliz- 
ing value O'll 

solubility  in  ammoni- 
um citrate  solutions  9:>9 

Calf  meal,  analyses.  Can 177 

Conn.  State 904 

N.H 1104 

X.J 380 

Vt 72, 595 

Wis 790,1002 

California  Station,  tinancial  statement 303 

Tiotes 97. 197,  409,  930 

report  of  direct( )r 303 

ITniversity,  notes. . .  97, 197, 409,  (il7, 930 
wash.       (See     Lime-sulphur-salt 
wash.) 

Calla  lily,  bacterial  disease,  notes 2(;fi 

new,  yellow 359 

Callizzia  amorata,  life  history 884 

Calluses,  structure  in  grafted  plants 1070 

Calocampa  exolela,  notes 779 

Calorimeter,  combustion  in  as  aft'ected  by 

-  impurities  in  oxygen 835 

experiments.  Conn.,  Storrs  ...  990 

results ■  539 

with  man 172 

steers 993,994 

use 1101 

Calospom  vauilliiv,  notes 4(i0, 1089 

Calves,  alfalfa  v.  sorghum  for,  Xebr 792 

cost  of  food,  Mi.ss 483 

raising,  Ala.  College 802 

diseases  of 608 

feeding  experiments 74, 793, 994 

Can 178 

111 381,1106 

Miss 483 

Pa 480 

heart  water  in 816 

ichthyosis 1124 

intestinal  diseases,  treatment 1023 

milk  substitutes  for 994, 1108 

Pa 479 

phosphates  for 1105 

raising  for  beef  production,  Nebr. . .  792 

scours  in,  N.  Dak 1124 

skim  milk  for 184 

Mo 793 

susceptibility  to  human  tubercle  l)a- 

cilli 494 

white  scour 190 

and  lung  disease 1124 

prevention 701 

wintering,  Nebr 793 

Ca?KrfJa /Aej/pca  seeds,  composition 173 

Cammassia  leichtlinii,  use  of  bulbs  as  food  . .  060 

Camnula  pdlucuJa,  notes,  Can 107 

Camphor,  description 420 

Canada  Experimental  Farms'  pul>lieations, 

index 932 
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Canada  thisth',  destruction,  fowa 7(>S 

monograph 875 

("afiaigre,  analyses,  Cal 712 

Cancer  in  cattle 186, 298 

of  the  liver  in  cases  of  sheep  pox. . .  501 

Cane  borer,  notes,  U.  S.  D.  A G72 

sugar,  manufacture  in  Java 5G5 

production  in  Cuba,  U.  S.  D.  .\.  196 

reserve  in  plants 329 

Cankerworm,  notes 65, 166, 884, 984, 987, 1093 

Can 168 

N.  H 268 

U.  S.  D.  A 169,586 

remedies 986 

Mich 268 

Caunas,  notes,  N.J .574 

(Winning  fruits  and  vegetables.  Pa 147 

industry 3.56, 867, 1073 

in  Maine 867 

the  United  States 764 

Cantaloupe  stigmonose,  notes,  Del 260 

Cantaloupes.    {See  Muskmelons.) 
Caoutchouc.    (See  Rubber.) 

fjapiwdiumjavanicum,  n.  .sp.,  description. . .  455 

salicinum,  notes 980, 1090 

Carabao,   parasitic   disease  in  the  Philip- 
pines    400 

Caragana  arborescens,  new  U'af  parasite 778 

Carbohydrates,  cleavage 596 

determination  in  feces 897 

digestibility 381, 898 

digestion  in  the  stomach. . .  175 
effect  on   protein   metabo- 
lism    175 

methods  of.analysis 631 

physiological  value 73 

reserve  in  ligneous  plants..  1045 

palms 1045 

role  in  assimilation  of  earth  y 

phosphates 175 

transformation  in  jilants. . .  329 

Carbolic-acid  emulsion  as  an  insecticide . . .  170 

Carbon  bisulphid,  effect  on  plants 783 

scale  insects  . . .  781 
for  destroying  wood- 
chucks,  N.  H 336 

determination  in  organic  nitrogen 

compounds 8;J5 

dioxid,  assimilation  as  affected  by 

temperature 943 

cleavage  by  ferments 74 

determination  in  air 632, 834 

effect  of  varying  amounts 

on  photosynthesis.  546 
on  form  and  struc- 
ture of  plants 547 

excretion  992 

as  affected  by  diet  789 
asaffected  by  mus- 
cular work..  789,1100 

through  the  skin.  788 
monoxid,  determination  in  air..  632,1043 

Carbonates,  determination 5 

Carcinoma  in  cattle 298 

(Jard  index  of  experiment  station  publica- 
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Carer,  cryptocarpa  in  Iceland 432 

gnodenough  ii  in  Iceland 432 

rostrata  in  Iceland 432 

Carex,  synopsis  of   species  in  the  north- 
eastern United  States 11 

variation  in  northern  species 11 

Carnation  anthraenose,  description 266 

fairy  ring  spot,  description 983 

fungus  diseases,  notes 260 

leaf  spot,  notes 1090 

Septoria  disease,  notes 461 

stem  rot,  notes,  Mass lii.s 

treatment 200 

Carnations,  breeding  experiments 216, 218 

color  of  roots  and  flowers,  cor- 
relation    663 

culture  in  America 1073 

hybrids,  breeding 1073 

production  of  double  flowers  . .  48 

scale  of  points 48 

Carncadea  ochrogastier ,  notes.  Can 167 

Carnegie  Instittttion,  grant  for  Desert  Lab- 
oratory    532 

grant  for  metabolism 

experiments 515 

grant    for    technical 

laboratory 828 

in  relation  to  agricul- 
ture   541 

yearbook 1035 

Carob  trees,  culture  and  uses 573 

Carp  for  destroying  flukeworms,  T^.  S.  I).  A.  702 

Carpenter  moth,  notes 464 

Carpet  beetles,  notes,  Minn 779 

grass,  culture.  La 1059 

Carpocapsa  pomonella.     {See  Codling  moth.  "I 

Carrot  beetle,  notes,  U.  S.  D.  A 161 

rust  fly,  notes,  U.  8.  D.  A 164 

Carrots,  analyses.  Can 176 

composition  during  storage,  Clin.. .  176 

culture 433 

Mont 856 

experiments,  Can 131 

fertilizer  experiments 962 

N.J 247 

varieties 236, 860 

Can 752 

N.  H 1063 

Cars,  disinfection  by  glycoformal 492 

Cartilage,  glycogen  content 596 

Carts,  dynamometer  tests,  N.  H 190 

Cary  area,  Nortli  Carolina,  soil  survey,  U.  S. 

D.  A 641 

Casein,  determination  in  milk 389 

industrial  use 184 

loss  in  washing  curds 185 

salts  formed  with  acids,  N.  Y.  State .  607 

Cashew,  analyses ,522 

Cassava,  culture,  La 1059 

experiments 501 

in  Florida 45 

description 420 

feeding  value 1105 

hydrocyanic  acid  in 1105 

notes 378 

production  of  starch  from 1029 


Page. 

Cassava,  r(.)ot  rot,  notes 882 

Castilloa,  notes 359 

Castor  beans,  culture  in  Algeria 239 

improvement    by    selection, 

Okla 239 

production    in     the     United 

States 757 

transformation  of  oil  in  seeds 

during  germination 330 

oil  emulsion  as  an  insecticide 170 

pomace,  analyses.  Conn.  State 049 

Mass 234 

availability  of  nitrogen  in, 

N.J.' 557 

Castration,  handbook 491 

Cntalpn  hignonioidrs,  origin  of  variegation 

in 740 

specioga,  description 873 

economic  value,  Kans 153 

U.S.D.A  575 

Catalpa  di.seases,  descriptions,  U.  S.  D.  A 583 

hardy,  description 873 

economic  value,  Kans 153 

U.  S.  D.  A  .  574 

plantations,  Kan.s 153 

sphinx,  notes,  N.  J 586 

Catarrhal  fever  in  cattle,  treatment 84, 89 

Cdtastoma,  spp. ,  notes 942 

Caterpillars,  life  history 467 

remedies 472 

Catocala  parta,  notes 984 

Catsup,  analysts 894 

Cattle,  aspergillosis,  studies 1122 

beef  breeds 085 

breeding,  general  principles 899 

chorea  due  to  poisoning 500 

cirrhosis  of  the  liver 1117 

dehorning C12 

dipping  tanks  for 817 

disease  in  South  America 298 

diseases 491 

in  Austnilia 921 

Egyptian,  description 796 

feed,  analyses.  Mass 177 

from  sugar  cane 381 

French 485 

imports  into  Great  Britain,  U.S.  I).  A.  718 

in  North  Carolina 718 

the  Southern  States 320 

United  States,  U.  S.  1).  A 085 

judging 382 

liver  flukes 398 

mange,  notes 398, 1117 

market  classes  and  grades.  111 597 

markets  in  Europe,  U.  S.  D.  A 685 

molasses  for 691, 692 

neat,  in  the  United  States 800 

plague  in  camels 925 

Indp-China 1123, 1124 

South  Africa 89 

poisoning  by  acorns  397 

Kafir  corn,  Nebr 921 

Phytolacca  921 

.sorghum 710 

Nebr 298,921 

polled 485 
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Cattle,  pure-bred,  iiuuket  in  Argentiiui, U.  S. 

D.  A 17'J 

Mexico,     U.     S. 

D.  A 179 

raising  in  Egypt GOD 

treatise -185 

sore  mouth 710 

sterility,  causes 201 

stomach  worms,  notes ISO 

structure  of  hoofs 91 

ticks,  destruction 918 

in  North  America 1G(J 

tuberculous,  temperature,  N.  J 611 

Cauliflower,  bacterial  rot 580, 581 

Cauliflowers  as  affected  by  fungicides 532 

culture,  Oreg 1003 

in  Holland 860 

drying 438 

fertilizer  experiments 962 

pickling  in  Holland 800 

salicylic  acid  in,  Mont 892 

varieties 860 

Can 141 

Mich 143 

.  N.  H 1003 

Oreg 352 

Cecidomyia  destructor.     {S<r  Hessian  fly.) 

Cecidoptes  pruni,  notes.  Can 108 

Cecropia  moth,  notes. . .'. 888 

Cedar,  red,  in  Nebraska 302 

we.stern  red,  notes 153 

white,  fungus  disease 070 

Celery,  analyses.  Mass 649 

caterpillar,  notes 780 

culture 38 

Md 251 

in    the    mountaiu    glades, 

W.  Va 858 

fertilizer  experiments 902 

N.  .T 248 

irrigation  experiments,  Oreg 352 

looper,  notes,  U.  S.  D.  A 105 

pithiness,  Md 250 

varieties 144, 8()0 

N.  H 1003 

Oreg 352 

Cell  walls,  destruction  by  bacteria 57 

Cells,  animal,  as  affected  by  parasites 193 

CenopU  diluticostana,  notes 404 

Census  reports,  errors  in 542 

Centipede,  house,  notes,  U.  S.  D.  A 374 

(Centrifuge,  use  in  studying  plant  diseases. .  983 

Centriiius  iiipolim,  notes 687 

Cephalt  uros  vi resents,  description 265 

Cephalothechim  roscum,  notes,  N.  Y.  Cornell .  068 

N.Y.  State...  1088 

Cephus  eompressus,  remedies 1094 

pygmxus,  notes 467 

Cerasus  acida,  origin  of  variegation  in 740 

Ceratitis  cori/sa,  notes 465 

Cerati.fodcs,  spp. ,  descriptions 780 

Ceratomia  catalp:e,  notes,  U.  S.  D.  A 1091 

Cercospora  bcticola,  treatment,  N.  J 579 

coffeicola,  notes 161, 455 

'      keUermani,  notes, 977 


I'age. 

Cercospora  melonis,  notes 58, 667 

iuierosora,  notes.  Mass 157 

musA',  n.  sp.,  description 455 

sp.,  notes,  Del 260 

Cereal   food   l)y-products,    analyses,    Conn. 

State       71, 

380,904,1001 

N.  H..     1104 

N.  J...      380 

N.     Y. 

State  790 
Pa  . .  683, 684 
R.I...  279 
Vt  . . .  72, 595 
Wis.  790.1002 

foods,  analyses 892 

composition     and     nutritive 

value.  Me 370 

damaged,     analyses.     Conn. 

State 904 

rusts  in  .\ustralia 771 

investigations 1083 

jiropagation 770 

specialization 770, 771 

smuts,  notes 159, 579, 772 

treatment 202 

Cerealino  feeds,  analy.ses,  Pa 083, 084 

Cereals,  breeding 30 

composition  during  ripening 347 

culture 340 

experiments 753 

Can 133 

Wis 957 

in  Alaska,  U.  S.  D.  A .558 

on  moor  soils 432 

development  as  affected  by  awns. .      839 

fertilizer  experiments 432, 753 

form  as  affected  by  fertilizers 347 

improvement  at  Olbersdorf 741 

by  seed  .selection 139 

nitrogen  content Sll 

potash  salts  for 854 

roots  and  adventitious  shoots  from .      317 

stooling 30 

(See  also  specific  kinds.) 

Cerophistcs  ccriferus,  notes 781 

rusci,  notes 271 

Cerotoma  irif  areata,  notes,  U.  S.  D.  A 166 

CetUorhyvchus  quadridens,  notes,  U.  S.  D.  A . .      165 

rapx,  notes,  U.  S.  D.  A 165 

Cli:etociir)iin  deulicidata,  notes,  U.  S.  D.  A 166 

puUcaria,  notes,  U.  S.  D.  A 166 

ChrvtodiplodinvaniUx,  n.sp., description 460 

Clurtopsis  iV7iea,  notes,  Mich 268 

Chalcophora  virgin  iensis,  notes 988 

Changa,  description  and  remedies,   Porto 

Rico 885 

Cl(nr:ras  (/rniiiiiiis,  notes 04, 073, 987 

Charbon.     {See  Anthrax.) 

Charlock,  destruction 156, 260, 768, 709 

Chayote,  composition  and  nutritive  value. .      378 

Cheese,  analyses 082, 910 

Mass 184 

bacterial  in fection 185 

bitter 489 
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Oheesc,  )jitter,  Can 908 

Cheddar,  compounds  in,  N.  Y.  State      806 
formation  of  carbon   di- 
oxid  in,  dnring  ripen- 
ing. N.  Y.  State 1115 

cold-cured,  white  specks  in,  Wis  . . .     1012 

curing 18.5,390 

Can 909 

Wis 490,1011,1012 

room,  plans,  and  .speci- 
fications       910 

Edam ,  industry  in  Holland 390 

Emmenthaler,  decomposition  prod- 
ucts in t)96 

experimental  shipments  to  Porto 

Rico,  U.  S.  D.  A 093 

export  from  New  Zealand 910 

factories,  cc^n.struction  and  equip- 
ment       910 

disinfection,  N.  Y.  State  .      909 

in  ('alifornia 910 

factory  product  in  the  United  States  292 
flavor  as  affected  by   cold  curing, 

Wis 1012 

in,  N.  Y.  .State 805 

industry  in  Sardinia 185 

judging 185 

making  experiment  .station  at  Lodi      184 
experiments  with  yeast  cul- 
tures      1013 

notes 18.5,1013 

on  the  farm.  U.  S.  D.  A....     1014 
methods  of  analysis,  N.  Y.  State...      545 

mite,  notes 1(57 

nutritive  value,  Minn 275 

print,  U.S.  D.  A 929 

production  in  the  United  States  ...  805 
proteids,  separation  and  estimation  106 
ripening  as  affected  by  temperature 

and  moisture 1033 

at  low  temperatures 1.S5, 390 

Wis .      490, 
1011,1012 

in  cold  storage,  Can 909 

studies 185, 291 

N.Y.  State 607,1115 

rusty  spot,  N.  Y.  State 908, 1115 

sour  milk,  use  of  copjier  kettles  in 

manufacture 489 

Tyrothri.'c  bacilli  in 291 

vitality  of  ttibercle  bacilli  in 292 

Cheimatohia  hrumnta,  notes 04, 1093 

Chemical  Control  Station  in  Norway,  report.      738 
stations  in  Sweden,  report.      942 

Chemicals,  agricultural,  analyses,  Ma.ss 130 

and   allied  products   manufac- 
tured in  the  United  States 632 

Chemistry,  agricultural,  at  American  Asso- 
ciation meeting.      .521 

manual 223 

progress  in . .  328, 738, 838 

text-books 941 

treatise 838 

animal,  ]>rogress  in 838 

catalogueof  scientific  literature.      632 
dairy 185 


Page. 

Chemistry,  food 175 

inorganic  handl)ool; ^;!S 

literature  in  1901-2 016 

organic,  treatise 540 

physical,  progress  in 1045 

physiological,  laboratory  guide.  419 

Chenopodium,  spp. ,  culture,  Cal 053 

Cherimoyer,  analyses 522 

Chermes  abietis,  notes 77S 

laricis,  notes 77.s 

Chernozem  soils,  fertilizer  experiments (;48 

Cherries  as  affected  by  .spring  frosts 40 

crossing  experiments 1070 

culture,  handl)Ook 660 

drying 438 

fertilizer  experiments 254 

injury  in  winter,  Nebr 1007 

insects  affecting 466 

Cdlo ii;9 

salicylic  acid  in,  Mont 892 

varieties,  Mich 143 

N.  .1 567 

S.  Dak 1068 

Va 964 

for  Pennsylvania 965 

water  content  of  foliage  and  twigs  942 

Cherry  aphis,  notes 166, 883 

U.  S.  D.  A 169 

diseases,  notes 59, 579 

U.  S^D.  A 169 

fruit  fly,  notes . . . . .~ 8S8, 1093 

U.  S.  1).  A 169 

fungus  disea.sc,  notes 1090 

Fusarium  disea.sc 58 

gummosis,  inve.stigati<)ns 458 

leaf  disea.se,  notes .59 

scorch,  notes 261 

plant  lice,  notes,  N.  ,T 586 

powdery  mildew,  appendages 776 

sawfly,  notes 1093 

s'cale,  notes,  U.  S.  D.  A 1 69 

slug,  notes 466 

Colo  1092 

wine,  preparation 1029 

Chestnut  wood  lot 450 

Chestnuts,  culture  at  South  Haven  Substa- 
tion, Mich 143 

Chicken  lice,  notes.  Miss 587 

remedies,  Wyo 402 

mite,  treatment,  Miss 1026 

plague,  Brunswick 93 

Chickens,  bacteria  in  inlcstines IM 

button  disease 193 

digestion  experiments 181 

test  of  breeds,  S.  C 901 

tuberculosis    of,   as    affected    by 

meat  diet 197 

{See  also  Poultry.) 

Chickweed,  destruction  in  lawns,  Vt 1082 

Chicory  as  affected  by  potash  fertilizers .561 

Chilocorus  bivuUienin,  notes 461 

Fla 470 

Chinch  liug,  description.  Mo 270 

in  Ohio 64 

notes 169 

Minn  779 
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Page. 

Cliinch  liuf;-,  notes^  U.S.  D.  A 580 

Cliinook  wiiKls,  U.  S.  D.  A 338 

Clilorids  ill  ground  water,  Colo 4'25 

Chloriii,  determination  in  plants 114,941 

X.C 1043 

water 835 

excretion  as  affected  by  muscular 

work 787 

na.scent,  effect  on  jiroteids 10 

relation  to  rainfall S47 

(Ihloroform  for  forcing  plants .S71, 1074 

Chlorophyll,   assimilation    as   affected    by 

pressure 633 

investigations .  .'147 

chemistry  of 227 

Chlorops  Uneata,  notes 467 

Chocolate,  analyses .594 

Cholesterol  in  butter  fat 696 

corn  oil 523, 836 

Cliolin,  occurrence  and  properties 632 

Chorea,  enzootic,  in  cattle 500 

Chorioptea  symbioies,  var.  boi'is,  notes,  U.  -S. 

D.  A 191 

Chroococcus,  nitrogen  assimilation 743 

Cli  rylrtus  erudituis,  notes 375 

Chrysanthemum  diseases,  studies 777 

rust 261 

notes.  Mass 1.57 

N.J .574 

stem  rot,  notes.  Mass 1.58 

Clirysantliemums,  fertilizer  experiments  . .  969 
fertilizer     experiments, 

Md 38 

fertilizers  for 963 

hybrids 1074 

notes,  N.  J .574 

ringing 48 

Chvysomcla  elegans,  notes,  Conn.  State 63 

Chry.somelid  larvEC,  notes 166 

C'li i-y»oini/xn  abietis.  notes 670 

Chrysoplilj/ctis  cndobiotlca,  notes 979, 1085,  lOEO 

Chufas  for  pigs,  Ala.  College 998 

Churning  experiments 287 

Ala.  College 803 

Cicada,  dog-day,  notes s.ss 

periodical,  feeding  habits  of  adults, 

U.  S.  D.  A 585 

in  Maryland,  INId 9SS 

Washington,  D.G 884 

nomenclature        of 

broods,  U.  S.  D.  A 67 

notes 537, 888, 984 

N.Y.  State 62 

U.  S.  D.  A 585,586 

Ciccr  arictinum,  culture 561 

Cieindela  rectilatera,  notes 884 

Cider,  analyses 71 1 

ash  analyses '.  1027 

composition  as  affected  by  fermen- 
tation    1027 

exhibition 711 

making 445 

experiments 711 

in    France.    Germany,-  and 

England.  U.  S.  D.  A 1026 

treatise 1029 


Pago. 

(Mgarette  beetle,  notes 269 

U.  S  1).  A 672 

Cimcx  lectularius,  notes,  [t.  S.  D.  .\ 374 

Circles,  parhclic  and  contact,  notes,  U.  S. 

D.  A 552 

Cirrhosis  of  the  liver,  etiology 920 

in  cattle 1117 

Cirsium  arvense.  monograph 875 

notes 53 

Citrus  fruit  culls,  analyses,  Cal 649 

fruits,  crossing  experiments 527 

culture 441 

in  California 3-5.5,863 

Egypt 45 

insects  and  diseases  affecting.  441 
{See    also    Oranges,   Lemons, 
etc.) 

trees,  injury  by  red  spiders,  Cal 782 

Citrus  trifoHata,  crossing 442 

for  stocks 441 

C/adonporium  epiphyUum ,  notes 59 

sp.,  notes 261 

Clasterosporium    carpophUum,    relation    to 

gummosfs 776 

Claviceps  caricina  n  sp.,  description 4.54 

microcephaln,  germination 97S 

purpurea,  composition 331 

germination 978 

Clay,   filtration   from   .soil   solutions,  r.  S. 

D.  A 127 

plasticity  of 19 

Clays  of  Maryland 19 

Clearing  land 96 

Cleigastra  flavipcs,  notes 987 

Clematis,  western,  notes,  Wyo 3.59 

Cleonus  punctivcntris,  remedies 373,674 

Climate  of  Australia 745 

Bagnio.  Philippine  Islands,  U.  S. 

D.  A 844 

Belgium . .' 230 

Bermuda  Islands 10.53 

California,  U.S.  D.  A 135 

Cecil  County,  Marjiand 94.S 

Garrett  County,  Maryland 94.S 

Iceland  432 

Jurassic  region  of  Belgium 19 

New  Mexico 948 

the  Snake  River  Plains,  Idalio..  717 

Tunis 16, 124,  .5.53, 948 

Uganda  and  British  East  Africa.  927 

Utah.  Utah 29 

{See  also  Meteorology.) 

Climatology  of  Africa 846 

Maryland,  U.  S.  D.  A 845 

Mexico 339 

Porto  Rico.  U.  S.  D.  A 845 

I'oulo-Condore,  Indo-China.  553 

Climbers,  handbook  on 573 

Clisiocampaconstricta,  notes,  U.  S.  I).  A 585 

/ragilis,  notes,  U.  S.  D.  .\ 672 

ligris,  notes,  U.  S.  D.  A 672 

Clisiocampa,  new  form 166 

Clothes  moths,  notes 592 

Cloud  bursts,  contribution.son,  U.  S.  U.  A.  814,845 

observations,  international 1053 

(Uouds  in  South  Australia,  C.S.  I).  .\ 15 
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Clover,  alsikc,  calcium  oxalate  crystals  in . .  iVM 

iUialyses,  Can 133 

anthracnose,  distribution 1083 

notes 159,773,10S3 

as  a  green  manure,  Can 133 

broom  rape,  notes,  N.  ,T 579 

burr,  culture.  La 1059 

root  tubercles 122 

crimson,  culture.  La 1059 

for  cows,  N.  J t)05 

yield    as    compared    with 

alfalfa  and  eowpeas,  Del .  239 

culture  and  value 240 

Vt 241 

exjieriments 30,754 

La 060 

effect  on  water  content  of  soil 345 

Egyptian,  culture  and  uses  in  Egypt, 

U.  S.  D.  A (i51 

fertilizer  experiments 753 

Can 133 

Mass 133 

N.Y.Cornell.  23 

Ohio 128 

fertilizing  value 130 

fungus  disease,  notes 1090 

grafting  experiments 3.53 

gyjisum  for,  Oreg 348 

leaf  weevil,  notes,  U.  S.  D.  A 586 

mite,  notes 4(i5, 4fi6, 980 

notes,  Ky 241 

red,  culture.  La 10.59 

from  dilVcrent  countries 348 

improvement ,S,55 

notes,  Colo 139 

rust,  notes,  Iowa 769 

seed,  examination 976,  lOKO 

influence  of  color 30 

midge,  notes 9.S1 

origin  as  indicated   Ijy  weed 

seeds ].5(; 

planting  at  different  depths. 

Wis 975 

production     in      the     United 

States 757 

viability ,52 

sickness,  notes 4,57 

silage,  analyses,  (^an 133 

varieties 6.52 

Wis 957 

white,  culture.  La 1059 

fertilizer  experiments 651 

inoculation  experiments 651 

rotation  cxpcriment.s 651 

yield  and  composition  of  different 

cuttings.  Can 133 

Cloves,  analyst's ,594 

Club  root,  notes 581,667,878 

treatmen  t 27 

N..I .578 

Coal-tar  colors,  toxic  properties 277 

Cob  meal,  analyses,  N.J 380 

Cob8ea.=,  notes,  N.  ,T 574 

Cobb  County,  Ga.,  soil  survey,  U.  S.  T).  A...  641 

Coccida;  in  .Japan 372 

Ohio,  V.  S.  D.  A .5,85 


Coccida',  mounting hS7 

notes 537, 1097 

parasites  affecting 67 

Coccidiosis  of  sheep,  cause 1023 

Coccidiuiiifaurei,  n.  sp.,  description 1023 

Coccrnellidae,  notes 537 

Cockroaches,  fumigation  -Hith hydrocyanic- 
acid  gas 465 

notes 467,673 

Minn 779 

U.S.D.A 374 

trapping. 989 

Cocoa,  analyses '. .1594, 682 

butter,  substitute 69 

hulls,  digestibility 1104 

thrips,  notes 373 

Cocoanut  butter,  manufacture 683, 1002 

uses 683 

cake,  analy.ses 72 

N.  J 380 

diseases  in  Jamaica 882 

meal,  analyses,  Pa ' 684 

l)alm  disease,  notes 982 

U.S.D.A....       671 

parasites 67 

Cod  liver  oil  asa  milk  substitute  forcalves.        74 

digestibility ,594 

("odling  moth,  dimorphism 987 

investigations,  U.  ,s.  I).  A  ...      468 

life  history 166,  .530 

notes 65, 166, 463, 590, 

673, 780, 885, 887, 984, 9S6, 1093 

('an 168 

Mont 887 

V.  ,S.  D.A 169,685 

remedies 170, 371, 

373, 466, 538,  .590, 988, 989 

Colo 408 

Del 269 

N.  Mex 371 

traps,  notes 884 

Cocpophagus  echinopu»,  notes 271 

C(Brebida3,  descriptive  catalogue 550 

Coffra  stcnophylla,  notes 960 

Coffee,  analyses 682 

borer,  notes 782 

cidture 46,594,807 

in  Central  and  South  Amer- 
ica         603 

diseases  in  Brazil 161 

effect  on  respiration 477 

fig,  analyses 477 

hulls,  digestibility 1104 

in  A  f rica 871 

leaf  di.sease,  notes 883 

nematode  disease,  notes 459 

soils  of  Java,  analyses 960 

substitutes,  notes 1102 

trees,  analyses 443 

Cola  in  Africa ,871 

Cola^jih  hniimat,  notes 404, 980 

Can 188 

Cold  storage  exi)eriments.  Can 806 

by  the  U.  S.  De- 
partment  of 
Agriculture...       866 
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Cold  storage  for  cheese 185 

fruits 46, 7G0 

111 35(;,1072 

ripening'  cheese,  Wis -190 

notes 507, 1072 

treatise 400 

Coleosporium  puhatilhi:,  notes 2G1 

Coleus  coppini,  notes 437 

Colic  in  horses 92 

treatise 922 

treatment 014 

Colkiotrirhmn  camellm\  description 265 

coffeanum,  n.  sp.,  description .  161 

falcaium,  notes 56, 1086 

incarnahmi,  notes 460 

lagcnavium,  notes,  Mass 158 

macrosporum,  notes 460 

poUaccii,  n.  sp. ,  description . . .  977 

Colloidal  silver,  antiseptic  value 913 

CollybiafusLpcs,  notes 59 

Culoeasia  antiquorum  esculentum — 

composition  and  nutritive  value 378 

root  rot,  Hawaii 773 

Coloeynth,  production  in  Desert  of  Sahara.  757 
Colonization  in  Uganda  and  British  East 

Africa 927 

Colorailo  College  notes 97, 

306, 409;  510, 823, 930, 1134 

Plains  Substation,  report 1131 

River  water,  studies,  Ariz 423 

Station,  financial  statement 1130 

notes. .  306, 409, 510, 823, 930,1134 

report  of  director 1 130 

Coloring  matter,  effect  on  yeasts 335 

matters,  methods  of  anal  y  s  i  s, 

f.S.D.A 7 

Cf>li>strum,  analyses 387 

Mass 184 

Colts,  aspergillosis 1116 

infections  diarrhcti 705 

lameness 705 

Colza,  culture  experiments 236, 432 

Commercial  organizations  in  the    United 

States 1133 

relations  of  the  United  States 

with  foreign  countries 1033 

statistics  of  Florida 1033 

CovchyUaifUK  muMcuf,  notes,  Miss 375 

U.  S.  D.  A  . . . .  585 

Condensed  milk,  analyses 682 

production  in  the  United 

States 292, 805 

Condiinental  stock  foods,  analyses 990 

Conn. 
State.  71,380 

Pa 683 

for  pigs,  Ind 602 

value,  Jowa 4S1 

Condiments,  acid  fermentation  of 1049 

analyses 682 

methods  of  analysis 545 

origin  and  preparation 475 

Confectioners'    materials    and     processes, 

chemistry  of 379 

technical  education 594 

Conidia  of  Aspergillus  orijz:r,  germination..  422 


I'age. 

Conifer  diseases,  notes 583 

seedling,  disease,  notes 59 

Conifers  in  Great  Britain 50 

Coniothyrium  coffciv,  n.  sp.,  description 455 

Coniothyrium,  notes,  N.  Y.  State 981 

Conjunctiva,  penetration  by  bacteria 292 

Conjunctivitis,  chronic  papular,  in  horses  .  1128 
Connecticut  State  Station,  financial  state- 
ment   406 

notes 97,720 

Storrs  College,  notes 97 

Station,  financial  state- 
ment    1031 

notes.  97,409,720,1034 
report  of     di- 
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Dermanyssus  avium,  infestation  of  ducks. . .  507 

Dermatitis,  parasitic,  in  horses 1128 

pustular,  in  cattle 500 

sheep ....  501 

Jh:r)iusles bicolor,  notes 673 
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D(  rmujUaria  irritans,  affecting  horses 1128 

Desert  Botanical  Laboratory 532 
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Desiccator,  vacuum 328 

Deutzia,  monograph 359 
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winterkilling,  Del 364 
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U.  y.  1).  A 165 
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Fla 470 

/  osx,  notes,  N.J 372 
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Diastases,-  action,  theory  of 1050 

Diatrxa  saccharalis,  studies,  La 588 

Dicalcium  phosphate,  solubility  in  water  . .  118 

Didybole  texensis,  notes 942 

Didymium  effusum,  culture 946 

Diet,  army,  cost  and  nutritive  value 789 

effect  on  excretion  of  carbon  dioxid . .  789 

errors  in 277 

in  different  periods  of  life 175 

old  age  homes  in  Denmark   and 

Russia 683 

relation  to  age  and  activity 379 

schools  in  England 1103 

the  Philippine  Islands 895 
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peasants  in  Scotland 175 
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uncooked 895 

vegetarian 70 

in  Japan 174 
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Dietary  computer 70 

studies   70, 959 
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of  Danish  laborers 894 
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methods  of  conducting 1100 
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Minn  992 

man 71 ,  172, 478, 595, 1102 

Conn 990 

Minn 275 

Digestion,  liygiene  of 277 

intestinal,  studies 178,  tiSl 

physiology  of 789, 1003 

salivary,  in  the  stomach 539 

tryptic,  studies 1105 

Dimorphism,  effect  on  form  of  fruits 9(i5 

Dinoderus  viinutiis,  notes 56 

Diospyron  kaki,  culture  in  Crimea 442 

juice  from  unripe  fruit 12 

Diphtheria,  epidemics  due  to  infected  milk.      008 

in  fowls,  notes 402, 506 

Diplodia  cacaoicola,  notes 263, 876 

coffeicola,  n.  sp.,  description 455 

uvicola,  notes 776 

Diplopoda,  notes 166 

Diplosis  pyrivora,  remedies 1094 

Diptera,  early  stages 1 66 

Dirt,  determination  in  milk,  111 1113 

Diseases  of  animals.     ( Sec  Animal  diseases. ) 
plants.     (*(■  Plant  diseases.) 

transmission  by  insects 84, 85, 403 

U.S.D.A.  171,403 

Disinfectants,  analyses 837 

Disinfection  by  formaldehyde 194 

experiments 391 

treatise 911 

Dismal  River  Forest  Reserve 360 

Disonycha  xanthomektna,  notes,  U.  S.  D.  A .      163 

Distemper  in  dogs,  diagnosis 925 

notes 392, 925 

treatment 505, 

817, 818, 819, 1025 

horses 300 

Distillers'  grains,  analy.ses.  Conn.  State 904 

Mass 1001 

N.  Y.  State 790 

dried,  analyses,  N.J 380 

Pa 684 

Wis 10U2 

Distillery  refuse,  feeding  value 177 

Distilling,  treatise 1029 

Distomatosis  in  cattle  and  .sheep 398 

Distomum  hcpaticuni,  notes 1129 

lanceolatum,  notes 1129 

mncrostomum,  notes 1129 

Dodder,  destruction,  Utah 407 

notes 259, 465 

N.J 578 

Dodge,  J.  R.,  biographical  sketch 104 
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tick,  transmission  of  malignant  jaun- 
dice by 505 

Dogs,  distemper,  diagnosis 925 

notes 392, 925 

treatment. .  505, 817, 818, 819, 1025 

malignant  jaundice 464, 505 

Dogtail  grass,  destruction 769 

Dolomite  in  cultivated  .soils 428 
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description,  V. 
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treatment 1119 
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respiration  experiments 487 
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N.J 586 

origin  of  variegation  in 740 

slippery  or  red,  notes 453 
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experiments,  Colo 1059 

notes 25 

Emperor  moth,  notes 370 
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D.  A 374 
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power,  notes 717 

Engineering,  agricultural,  paper  on 539 
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Exhibition 463 

record  for  1901 167 

Society  of  Ontario,  proceed- 
ings . .  166 
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Washington,  pro- 
ceedings   884,987 
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commercial 167 

Division  of,  index   to  bulle- 
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economic  of  Japan 535 

America,     litera- 
ture of 535 

elementary  treatise 673 
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handbook 783 
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fat-splitting,  notes 992 
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milk,  digestive  action,  Minn 276 

tea 147,741 

proteolytic,  in  plants 335, 680, 1051 
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pox 501 
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Equilibrium  law,  application 941 
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poLsonous  properties 701 

.spp.,  poisonous  properties 1129 

Equisetum,  destruction 769 

poisoning  of  horses,  U.  S.  D.  A.  929 

poisonous  properties 14 

Erebia,  North  American  species 884 

Ergot,  determination  in  flour 419 

germination 978 

notes,  N.J 579 
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Eriocampa  adumbrata,  notes 64 
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determination 7 
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graminis,  specialization 666, 667 
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Esophagus,  obstruction  in  mules 817 

Esparto  grass,  description 420 

Essential  oils,  indu.stry  in  West  Indies 448 

Essex  field  experiments 28 

Estigmeiie acru'a,  notes,  R.I 371 

Ether  forcing  of  plants 148, 149, 359, 871, 1074 

Etiolation  of  plants 227, 528 

Eucalypts,  culture  in  Arizona 765 

the     United     States, 

U.S.D.A 576 

notes,  Cal 256 

rate  of  growth  in  Ceylon 766 

revision  of  genus 1076 

study  of  genus 1076 
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spp.,  description 420 

Eucosma,  white-marked  species,  in  North 

America "JST 

Eudamus  proteus,  notes,  U.S.D.  A UJf) 

Eumulpus  vitis,  notes 108 

Euphorbia  drummondi,  poisoning  of  sheep . .  18G 

Euphoria  inda,  notes 160 

Euphrasia,  growth  as  affected  by  host  plants  841 

EuiypeUa  prunastri,  notes 774 

Evaporation  experiments,  Wyo 339 

from  soils 17 

observations,  Colo 1055 

Utah 407 

Evergreens,  insects  affecting 988 

Evolution  under  domestication 213 

Ewes,  pregnant,  grain  rations  for.  Wis 996 

Exoascus  cerasi,  notes 59, 981 

deformans,  notes 981 

treatment 58 

pruni,  notes 980 

Exobasidium  vexans,  description 265 

Exochomus  pilatei,  notes 464 

Exosporium  deflectans,  notes 162 

juniperinum,  notes 162 

Experiment  garden  at  Ghent,  report 346 

Experiment  Station — 

Agricultural-Chemical    at  Vienna,   re- 
port    432 

and    Agricultural    College    exhibit  at 

Louisiana  Purchase  Exposition 722, 1037 

at  Halle,  reorganization 204 

Kenai,  work,  U.  S.  D.  A 559 

Mockern,  fiftieth  anniversary 101 

Ploti,  report 5, 17, 29, 340 

Rampart,  work,  U.  S.  D.  A 560 

Sitka,  work,  U.  S.  D.  A 559 

bulletins,  notes 96 

for  cheese  making  at  Lodi,  report 184 

the  Leather  Industry  in  Germany..  308 

in  Hawaii,  report,  U.  S.  D.  A 560 

Porto  Rico,  report,  U.  S.  D.  A 560 

men,  overworking 413 

publications,  card  index,  U.  S.  D.  A 96 

during  1901 95 

editing 324 

Record  index 1041 

work,  scope 413 

Experiment  stations — 

funds  for 1 

in  Agra  and  Oudh,  India 752 

Alaska,  report,  U.  S.  D.  A 558 

Austria,  reports 1131 

Europe 196 

foreign  countries,  organization  list..  95 

U.S.D.  A 304 

Formosa 99 

Prance,  history 508 

Germany,  Association  of 544 

Japan 1137 

Mexico,  establishment 1032 

Russia,  yearbook 311 

the  United  States,  organization  lists, 

U.S.D.  A 95,929 

statistics 826 
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Experimental  Farm,  Burdwan,  report 346 
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of  Canada,  report,  Can .  751 

fields  in  France,  notes 508 
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U.  S.  D.  A 96, 304, 508, 1132 

Extraction  apparatus,  new 10 

Extracts,   flavoring,  methods  of  analysis, 

U.  S.  D.A 7 

Fairy  rings,  notes 579 

Fallowing,  effect  on  soil  moisture 17 

summer.  Can 128 

Fallows,  cultivation 340 

Farcy.     {See  Glanders. ) 

Farm  buildings  at  Utah  Station,  Utah 406 

implements,  American,  notes 404 

management,  economics  of 1139 

products,  shrinkage,  U.  S.  D.  A 96 

Farmers,  education  of 2 

Farmers'  Institutes  in  California,  Cal 303 
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Manitoba,  reports  ...  929 
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U.S.D. A 719 

wood  lot,  managemen  t 151 ,  541 

Farming  in  Alaska,  Alaska 305 

arid  regions,  Utah 29 

Farms  in  the  United  States 822 

Farmstead,  plans  for 717 

Fasting,  effect  on  body  temperature 174 

metabolism 73 

Fat  assimilation 596 
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cream 225 

feeding  stuffs 112 

gluten  feeds 112,224 

skim  milk 941 

wheat  bread 377 

formation  from  carbohydrates 73 

globules  in  milk 288, 388 

goose,  formation  and  composition 1001 

loss  in  washing  curds 185 

origin  in  animal  body 791 

resorption  in  aqueous  solutions 177 

Fatigue,  chemistry  of 787 

Fats,  determination  of  iodin  value,  Wijs 

method 631 

digestibility 594 
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microscopic  examination 680 
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Feeding  experiments,  methods  of  conduct- 
ing, Vt  79,1112 

value 319 

(See  also  Cows,  Pigs, 
Sheep,  etc.) 

stuffs,  analyses 380, 942 

Cal 279 

Can 176 

Conn.  State  . .  71, 380, 904 

Conn.  Storrs 1001 

Mass 177,1001 

N.  J 380,595 

Pa 683,684 
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Wis 1001 

changes  during  storage 544 

comparative  value 608 

composition,  Md 479 

control 381 
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N.H 1104 
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law.  Wis 279, 1002 
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methods  of  analysis 112 
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experiments 851 

Conn.  Storrs 954 

jit  Grafenwerts 852 


Page, 

Fertilizer  experiments  at  Lauchstadt 852 

cooperative,  in  Swe- 
den       753 

demonstration       in 

Lower  Austria 648 

directions  for 648 

in  Norway 738 

on  Chernozem  soils.      648 
organization  in  Eu- 
rope        851 

(See      also      spiecial 
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N.H 1058 
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N.Y.Cornell 23 

composition 1033 

W.Va 24 
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Festuca  rubra  in  Iceland 432 
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production  in  Desert  of  Sahara .        75 

waste,  analyses.  Mass 649 
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tree  bark  louse,  notes 271 

Figs,  culture  in  Crimea 442 

Smyrna,  analyses,  Cal 662 
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treatment 27 
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the  United  States,  U.  S. 

D.  A 691 

in  Germany 75 
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Goats  in  Malta 799 

North  Carolina 718 

the  United  States 800 

Goff,  E.  S. ,  biographical  sketch,  Wis 1032 

Goose  fat,  formation  and  composition 1001 

septicemia,  R.I oOti 

Gooseberries,  cooperati  ve  experiments.  Can .      147 

fertilizer  experiments 963 

N.J....      567 
irrigation  experiments,  X.  J. .      567 

ringing 869 

varieties,  Can 144 

Mich 143 

S.  Dak 1068 

Gooseberry  fruit  worm,  notes 64 

mildew,  notes 265, 881, 1089, 1090 

root  louse  remedies 65 

Gooselands  of  Glenn  and  Colusa  counties, 

Cal  230 

Gophers,  destruction,  Ariz 719 

Kans 616,1052 

Gordius  variabilis,  notes,  N.  C 1131 

Graduate  School  of  Agriculture 314, 321 

study  at  Washington 316 

U.  S.  D.  A..        16 

Grafting,  effect  on  form  of  fruits 965 

utilization    of    mineral 

matter  by  plants 860 

experiments 146, 353, 654, 656 

use  of  rubber  strips  in 46 

Grafts,  specific  variations  in 654, 656 

Grain  and  stock  raising,  comparison 822 

aphis,  notes 467, 987 

Can 167 

examination 785 

flies,  notes 64 

louse,  Southern,  notes,  I'.  S.  D.  A 671 

moth,  Angoumois,  notes 780 

U.S.  D.A...      672 

rations  for  cows 801 

Vt 1111 

.sheep,  Colo 689 

Wis 996 

seeding  machines 928 

.sifting  machine  for 717 

stored,  pressure 406 

weevil,  notes 168, 169 

Grains.    {See  Cereals  and  .special  crops.) 

Graminese,  exotic,  analyses 894 

Granaries,  construction 196, 821 

Grape  anthracnose,  notes 460 

Colo 15('> 

treatment 61, 777 

black  rot,  notes 369, 461, 776 

treatment,  Ohio 60 

brunissure,  cause 400, 461,669, 982 

California  disease,  cause 460 

Court-nouo,  notes 461 

.  cuttings,  rooting 572 

diseases,  notes 271, 1089 

treatment 164, 983 

downy  mildew,  notes 460,461,579 

N.  H 159 

relation  to  weather. .        61 

treatment 61, 

265, 368, 460, 669,  777 


Grai)e  fruit,  analyses 

stocks  for 

gray  rot,  effect  on  wine 
notes 
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522 

441 

369 

582 

treatment 445, 669, 776 

juice,  unfermented,  analyses 894 

leaf  rollers,  remedies 777 

marc,  feeding  value 1104 

must,    unfermented,     manufacture 

and  preservation,  U.  S.  D.  A 711 

oidium,  treatment 162, 881 

pollen,  study,  N.  Y.  State 870, 1071 

pomace,  analyses,  Cal 649 

powdery  mildew,  notes 61, 460, 881 

treatment 61,162, 

368,460,461, 

669,  777,  982 

Idaho  .        60 

prunings,  feeding  value 1104 

root    worm,    investigations,    N.    Y. 

Cornell 888 

notes,  U.  S.  D.  A 586 

scale,  notes,  U.  S.  D.  A 169 

seeds,  studies 572 

shelling  or  coulure,  notes 265 

white  rot,  relation  to  weather 61 

Grapes  as  affected  by  winter  freezing  868 

budding,  Cal 761 

composition  as  affected  by  fertilizers      148 

culture 594 

U.S.  D.A 358 

at  Ploti 18 

experiments,  Kans 357 

N.  C 1063 

in  Egypt 45 

Kansas 868 

New  England 438 

South  Africa 48 

with  electricity 255 

direct  producers 148, 444 

fertilizer  experiments 48, 148, 662, 967 

N.Y.Cornell.      888 

fertilizers  for 445, 868 

forcing 47 

grafting 48, 255, 444, 572, 868 

Cal 761 

resistant  varieties 148 

growing  bench  grafts  in  moss 1071 

gypsum  for 1071 

hybridization 147, 219, 444 

hybrids,  culture 573 

for  wine  making 445 

injury  by  bees 273 

frost 1089 

to     foliage     by    fungicides, 

Tenn 163 

insects  affecting 1093 

Colo 169 

irrigation  experiments,  Ariz 195 

maniu-ing 149 

nitrate  of  soda  for 358 

pollination     experiments,     N.     Y. 

State 869, 1071 

I)rotection    from    frosts    by    early 

spraying 983 

l)runing 777, 967 
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Crapes,  ringing -(T.^iO 

root  pruning,  Stringfellow  method.      439 

rooting 868 

salicylic  acid  in,  Mont 892 

selection 41,219 

self-fertility  as  affected  by  girdling 
or  bending  canes,  N.  Y.  State.  869 ,  1071 

self-sterility 702 

shipment  from  Spain 1071 

sprayed,  copper  content,  Ohio 00 

stocks  for 255,  445, 907 

training 967 

varieties 48, 148, 1070 

Can 41,144 

Kans 357 

Mass 42 

Mich 143 

Okia 400 

S.  Dak lOOs 

U.S.  D..\ 3.50 

for  Pennsylvania 905 

resistant  to  phylloxera  . . .      809 
water  content  of  foliage  and  twigs  .      942 

(Grapevine  fidia,  notes 404 

leaf  hopper,  notes 404, 984 

U.S.D.A 585 

root  worm,  notes 535, 1096 

GrdphoUlhaJnnehrana,  notes 587 

Grass  pea,  poisonous  properties.  Can 194 

rusts  in  Belgium 630 

seed,  production  in  the  United  States.      7.57 

smuts  in  Belgium 636 

soil  tests,  Mass 134 

thrips,  notes.  Me 373 

tick,  life  history 85 

Gras.ses,  culture,  Idaho 240 

R.I 432 

Vt 241 

experiments 29, 432 

Colo 10.59 

Ivy 241 

development  as  affected  by  awns. .      839 

fertilizer  experiments 432,  ,563,  753 

Mass 135 

R.I 32,432 

for  lawns,  tests,  N.J .574 

ranges,  S.  Dak 32 

the  Arkan.sas  Valley,  Colo 139 

mixtures  for  hay  and  pastures...  419,433 

of  Belgium 036 

Missouri 241, 432 

Montana,  Mont 432 

potash  salts  for 852 

seeding,  N.J 603 

experiments 28 

silver-top 884 

(See  also  specific  kinds.) 
Grasshoppers.     ( See  Locusts. ) 
Gravity    variation    over  the  ocean,    U.    S. 

!>•  A 5.=i2 

Great  Lakes,  meteorological  chart,   U.  S. 

D.  A 124,947 

Greedy  scale,  notes,  U.  S.  D.  A 169 

Green  manuring  experiments 22, 

429, 430, 648, 853, 1058 
Green  page'   moth,  notes 783 


I'a-^c. 

(ircenhoiise  laboratory  work,  guide,  Minn.  870 

new  design <)71 

soils,  drying.  Mass 157 

sterilization.  Mass 158 

Greenhouses,  colored  glass  for 354 

construction    and     manage- 
ment   663 

fumigation  withhydrocyanic- 

acld  gas 591 

fumigationwithhydrocyanic- 

acid  gas,  Pa 675 

management 447, 763 

Grits,  food  value G9 

Ground  beetles,  notes ,587 

water,  studies,  Colo 424 

Grubs,  white,  notes,  N.  Y.  State 63 

U.S.D.A 1092 

Gryllotalpa    riilr/dris,   development    of  dig- 
ging feet 077 

Guanidin  in  cheese 696 

(iuano,  bat,  analyses,  La 10.58 

N.J 750 

minerals  in 22 

Guanos,  analyses,  Mass 130 

Guavas,  analyses .522 

cultivated,  descriptions,  Cal 226 

Guignardia  bidwcllii,  life  history 369 

Guinea  gra.ss,  culture  experiments 561 

moth,  notes • 783 

pigs,  infectious  disease 1130 

Gum  diseases,  descriptions 1087 

resins,  methods  of  analy.sis 546 

Gumbo  seed  as  a  substitute  for  coffee 1102 

Gums,  bacterial,  origin 1087 

Gutta-percha,  culture  in  Central  and  South 

America 003 

propagation  of  trees 47 

Giimniiriniid  riddeUix,  n.  sp.,  description...  4.54 

G i/t'i lien i/rh IIS  appendiculatus,  notes,  Mont..  63 

Gi/iiniiiyjiiinnigium  biseptatum,  notes 070 

ellisii,  notes 070 

nelsoni,   n.    .sp.,    descrip- 
tion    159 

spp.,      culture      experi- 
ments    771 

Gypsum,  analyses 648 

Cal 649 

Conn.  State 049 

for  clover  and  vetch,  Oreg 348 

grapes 1071 

stati-sticsof  i)n:)duction 751 

Gypsy  moth,  notes 07,  780, 885 

Colo 472 

Mass 67 

N.  H 268 

U.S.D.A 169 

remedies,  R.I 374 

Hadena  dcvaslalrix,  notes,  Can 167 

ILrmaphysaNs  trachi,  transmission  of  malig-- 

nant  jaundice  by 464,505 

spp.,  descriptions 780 

Ilxmatobia  scrrata,  notes,  Minn 779 

U.S.D.A 586 

Ilxmatopinus  vriiis  affecting  pigs,  Nebr 86 

Hail, prevention  by  cannonading 339 

U.S.D.A.  10,947 
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Hail  Protection  ( 'ongress  at  Lyons Ifi 

Hailstorm  at  St.  Louis,  Mo..  U.  S.  I).  A S41 

Hail-storms,  observations ,553 

Hair,  disinfection  by  steam 396 

manure,  availability  of  nitrogen  in, 

N.J .5.57 

snake,  notes,  N.  C 1131 

Halietus,  monograph 1098 

Halos,  notes 5.52 

Haltica  fnicr,  notes 66 

ncmnrum,  notes 987 

uMrri.  notes,  I^.  S.  D.  A 166 

Hamana-natto,  notes 378 

Hampton   Agricultural  and    Normal  Insti- 
tute, notes 308 

Hanford  area,  California,  .soil  survey,  U.  S. 

D.  A 641 

Haploa,  notes 166 

Hard  pan,  formation  and  effects,  Cal 615 

Harford  County,  Md.,  soil  survey,  U.  S.  D.  A .  641 

Harlequin  cabbage  bug,  notes,  Cal 267 

U.S.D.A....  165 

Harpalus  pennsylvanicus,  notes,  Minn 779 

Harrows,  dynamometer  tests,  N.  H 196 

Haute  Marne  experimental  fields,  results..  432 

Hawaii  Station,  notes 1034, 1134 

report,  U.  S.  D.  A 560 

Hay,  analyses,  R.  1 33 

and  forage  production  in  the  United 

States 7.57 

brome-grass  and  timothy,   analyses, 

N.  Dak 33 

composition  and  digestibility,  R.  I...  432 

crops,  varieties 753 

from     irrigated     meadows,     feeding 

value 1001 

grass  mixtures  for 433 

mixed,  analyses.  Conn.  Storrs 1001 

shrinkage,  R.  I 33 

Heart  water  in  calves 816 

sheep  and  goats 501 

notes 85 

transmission  by  ticks 464 

Heat  of  combustion,  determination 1101 

Hedge  plant,  native,  notes,  Mont   48 

Heifers,  cost  of  raising,  Del 286 

feeding  experiments.  Pa 480 

Helix  napersa,  notes 887 

Helleliore,  analyses,  U.  S.  D.  A 472 

JlcUtifope  (hcivora,  notes 782 

Hdlula  undalis,  notes,  U.  S.  D  A 165 

Helminthosporium  and  Pleospora,  relation- 
ship    877 

Hematozoa,  endoglobular,  classification...  86 

Hem  ilcia  vastatrix,  notes 883 

Hemiptera,  notes 885 

on  Pike's  Peak 160 

Hemlock,  western,  value,  U.  S.  D.  A 574 

Hemoglobinuria,  notes 397 

Hemolysis,  studies 1016 

Hemp  ashes,  analyses.  Mass 649 

fertilizer  experiments 8.56 

industry  in  the  United  States 7.57 

U.S.D.A.  349 

seeding  experiments 240, 856 

varieties 856 
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IIvndrrKoiiin  foliirola.  notes 162 

vntha,  notes 162 

Hens,  egg  productnon,  N.  Dak 77 

feeding  experiments 386 

Cal 285 

Heredity,  phy.siology  of 634 

principles  of 420, 634 

studies  concerning 76, 208 

Herpes  in  horses .301, 704 

JTesperia  conjunHa,  notes 588 

■iiuithia.'i,  notes 588 

ph ilino,  notes 588 

He.ssian  Hy,  notes  ...  166,169,463,467,780,984,1093 

Can 167 

Minn 779 

N.J 586 

U.  S.  D.  A 1091 

remedies,  Ky 987 

Ilrtcrnkh  perspieillum  affecting  pigeons 402 

Ilrtirodcra  radieicola,  notes. .  265, 459, 460, 769, 1086 

U.S.D.A 262 

schachtil,  notes 261 

Heieronychus  arator,  notes 465 

Ilrtcrosporium  ccldnulatum,  description 983 

gracile,  notes 62, 369 

Jferen  hrasiliensis,  culture  in  Java 46 

Hevea,  notes 359 

Hexenbesens,  notes 59, 102, 165, 777 

He.xoses,  absorption  in  intestines 681 

Jlibirnia  tiliaria,  remedies,  Mich 268 

Hibiscus,  notes,  N.J 574 

Hicaco,  analyses 522 

Hickory  bark  borer,  notes 888 

Conn.  State 985 

plant  lice,  notes,  N.  J 586 

Highways,  historic,  in  America 928 

Ilippobosca  struthionis,  notes 465 

Ilippodamia  convergent,  notes 464 

Ilirncnla  auiicoln,  analyses 991 

Histidin  in  cheese 696 

N.  Y.  State 805 

Histology,  methods  in 1119 

Hog  cholera  bacillus,   variety  resembling 

tubercle  bacillus,  U.  S.  D.  A 703 

Hog  cholera  bacillus,  variety  resembling 

typhoid  bacillus 333 

control 703 

in  Arizona 202, 912 

Canada 1117 

Great  Britain 186, 493 

Massachusetts 1 S6 

intestinal  ulceration  follow- 
ing      1024 

notes 399, 502, 1023 

prevention 293, 1126 

protective  inoculation 192, 

300, 613, 1126 

serum  diagnosis 1125 

treatment 493 

millet  seed,  digestibility,  Minn 993 

Hogs.     (.%cPigs.) 

Holms  sorghum,  analyses 984 

Homes,  old  age,  in  Denmark  and  Russia...      683 

ornamentation,  Wyo 1080 

Hominy,  analyses,  R.  1 279 

chop,  analyses,  Pa 633 
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Hominy  rhop,  analyses,  R.  I 279 

feeds,  analyses, Conn. State..  71,380,904 

Pa 684 

Wis 790, 1001 

meal,  analyses,  Mass 1001 

N.  H 1104 

N.J 380 

R.I 279 

Homoptera,  notes 885 

Honey,  composition  as  affected  by  feeding 

sugar 678 

extraction 474 

grading 474 

house,  construction 474 

polarization 225 

production  in  the  United  States 784 

Hoof  meal,  availability  of  nitrogen  in,  N.  J .  557 

Hoofs  of  cattle,  structure 91 

Hookworm  disease  in  man,  U.  S.  D.  A 709 

Hop  insects,  remedies 889 

louse,  notes 883 

wilt  disease,  notes 261 

Hops,  ash  analyses,  Cal 652 

breeding  experiments 564 

culture 594 

experiments 564 

in  Belgium 141 

fertilizer  experiments 564 

production  in  the  United  States 757 

spent,  analyses.  Wis 790 

varieties 33 

wild,  notes,  Wyo 359 

Horn  dust,  analyses.  Mass 649 

fl  y ,  notes,  Minn 779 

U.  S.  D.  .\ 586 

meal,  availability  of  nitrogen  in,  N.  J .  557 

Horse  beans,  culture  experiments.  Can 132 

botfly,  notes 167, 678, 1128 

chestnut  disease,  notes 461 

chestnuts,  analyses 379 

food  value 1102 

colics,  treatise 922 

disease.  Borna,  notes 1024 

resembling  tsetse-fly  disease.  400 

diseases 491 

in  the  Philippine  Islands..  400,922 

meat,  availability  of  nitrogen  in,  N.  J .  .557 
identification    by    means     of 

serum  893 

scratches  or  grease  heel,  notes 1024 

sickness  in  South  Africa 300,  .502, 614 

investigations 704 

Horsepower  brake,  indicated,  and  normal .  405 

Horses,  American,  inspection 503 

army,  molasses  for 285 

raising 692 

Australian,  for  military  purposes  in 

India 1000 

breeding 692, 1116 

compacting  effect  on  soil 94 

cotton-seed  meal  for 691 

feeding  experiments 1110 

U.  S.  D.  A 929 

Utah 383 

need  of 829 

guide  for  buyers 692 
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Horses  in  Germany 692 

North  Carolina 718 

the  United  States 800 

kidney  disease 710 

lameness 392 

malignant  fungus  disease 504 

mange,  notes 1117 

Va 503 

market  for,  U.  S.  D.  A 196 

metabolism  experiments 178, 900 

molasses  feeds  for 684, 

691, 692, 1000, 1104, 1110 

nodular  peribronchitis 503 

operations  on 392 

poisoning  by  Equisetum,  T".  S.  D.  A.  929 

Vt 299 

raising,  handbook 1110 

in  the  Rhine  countries 1110 

rations  for  maintenance,  Wyo 385 

sugar  for 486 

swamp  fever,  notes 1117 

trade  of  the  United  States  with  for- 
eign countries,  U.  S.  D.  A 718 

Horseshoeing,  history  of 486 

Horsetail,  poisoning  of  horses  by,  Vt 299 

U.S.  D.A.  929 

poisonous  properties 14 

rush,  destruction 769 

Horticultural  inspectors,  proceedings  of  an- 
nual meeting 512 

products,  statistics 763 

school  at  Pynimes  Park 204 

in  Nova  Scotia  ....  411,1073 

Horticulture,  American,  progress 448 

book  on 352, 1032 

in  Egypt 971 

Norway 865 

Hot  waves,  mechanism  and  causation 17 

House  flies,  notes 171 

Household  economics,  lectures  on 683 

insects,  notes 889 

remedies,  U.  S.  D.  A . . . .  375 

Housekeeping  in  India 475 

Houses,  construction  in  Arizona,  Ariz 196 

Hudson  Bay  region,  biological  investiga- 
tion, U.  S.  D.  A 336 

Humblebee,  notes 171 

Humidity,  effect  on  development  of  sto- 

mata 943 

Humus,  decomposition  in  soils  as  affected 

by  lime 427 

determination    and    nitrification, 

Cal 231 

in  manure 938 

soils 327 

effect  on  development  of  root  tu- 
bercles    749 

diffusion    of     water    in 

soils 848 

soil  inoculatiou 344 

moisture  21 

in  soils  as  affected  by  fertilizers.  Pa.  646 

nitrogen  content 20 

studies 748 

Hurricanes  in  the  far  East,  U.  S.  D.  A 16 

Hyacinth,  nematode  diseases,  notes 1086 
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Hyacinth,  wild,  uso  of  bulbs  iis  food 660 

Hyacinths,  culture  in  water 446 

Eybridization,  asexual 6M,  656 

bibliograi)hy 634 

experiments 251 

Nebr 249 

Hybrids,  classification 211 

cy tological  studies 215 

Ili/dmnn  coralloides,  analyses 991 

Hydrangeas,  blue,  soils  for 1074 

Iltldrellia  griseola,  notes 64, 673 

Hydrochloric  acid,  effect  on  rotary  power 

of  invert  sugar 225 

Hydrocyanic-acid  gas — 

as  an  insecticide 373 

effect  on  fruits 438 

scale  insects 781 

for  household  insects,  U.  S.  D.  A 375 

fumigation 465, 591 

Del 269 

111 675 

Miss 587 

in  greenhouses.  Pa 675 

Hydrogen  in  the  atmosphere 745 

peroxid  for  preserving  milk 388 

reduction  by  silver  and 

mercury 7 

sulphid,  formation  in  wines 1089 

Hydrographic  tables,  preparation 835 

Hydrography  of  Cecil  County,  Md 949 

Garrett  County,  Md 949 

the  Southern  Appalachian 

Mountain  region 404 

Hydrology,     subterranean    in    Quer^taro, 

Mexico 229 

Hydromel,  preparation 1029 

Hydrophobia.     (See  Rabies.) 

Hygiene,  text-book 1103 

Hylastes  poro,SMS,  notes,  U.  S.  D.  A 66 

Hylatin  us  pin  ipcrda,  notes 64 

Hyhirgops  sid>costulatus,  notes,  U.  S.  D.  A...        66 

Hymenoptera  of  Sarawak 1098 

Valais 1098 

Hyphantria  spp.,  notes 167 

Hypoderma  bovis,  notes 889 

Hyponomeida  malinella,  notes 168 

padella,  notes 64 

remedies 676 

variabilis,  notes 64,  673 

Ice-making  machinery 406 

Ichneumonidse,  notes 1098 

Ichthyosis  in  calves 1124 

Icteridpe,  descriptive  catalogue 50 

Idaho  Station,  financial  statement 95 

notes 510, 617, 930, 1134 

report  of  director 95 

University,  notes 510,617 

Illinois  Station,  financial  statement 1131 

notes 197, 308, 617, 1034 

University,  notes 197, 308, 617, 1034 

Immunity  discu.ssion 293 

in  plants 740 

theories  of 1014, 1118 

Immunization  experiments ()96,697 

relation  to  agglutination ...      194 
Imperial  area,  California,  soil  .survey,  U.  S. 
D.  A 6U 


I'age. 
Imports,  agricultural,  of  the  llnitt'd   King- 
dom,   U.   S. 

D.   A 305 

United  States, 

U.S.D.  A...  96, 
301,.508,11.S2 

Incubation  experiments 1111 

Incubator  for  bacteriological  work 335 

notes 77 

Incubators,  need  of  moisture  in 1111 

thermo-regulator  for .533 

Index  animalum .5.51 

catalogues  of  agricultural  literature.  830 

zoologicus 8H 

India  rubber.     {See  Rubber. ) 

Indian  summer,  notes,  U.  S.  D.  A 16,  .5.52 

wax  scale,  notes 781 

Indiana  Station,  financial  statement 821 

notes 197,  .511, 823 

report  of  director 821 

Indu.strial  progress  in  North  Carolina 718 

Infant  foods,  analyses,  N.  Dak 69 

methods   of   analy.sis,    U.   S. 

D.  A 7 

Infants,  feeding 379, 387, 1101 

mortality    in  relation    to   impure 

milk 608 

temperature  regulation 379 

Infections,  mixed,  diagnosis 393 

Inflammation,  pulmonary,  in  hogs 1126 

Influenza  in  horses 300 

rabbits,  immuuizatiou  experi- 
ments   697 

Inks,  methods  of  examination,  U.  S.  D.  A. .  942 

Insectary,  arrangement 467 

Insecticides,  analyses.  Can 170 

Mass '..  119 

N.  H 1058 

U.S.D.A 472 

arsenical,  free  arsenic  in, U.S. 

D.A 584 

cooperative  tests —  323 

liquid  r.  dust  sprays 989 

methods  of  analy.sis 114 

preparation  and  use 374, 

467,  474,  783, 
989, 1093, 1098 

Can 889 

Colo 169 

CoTin  ....  889 

Hawaii..  989 

111 374 

Mich....  374 

Mo 889 

Oreg 1099 

Tex 64 

tests.  Me 886 

(See  also  specific  form^.) 

Insects,  as  affected  by  drought 1098 

bacterial  diseases 677 

beneficial,  in  Illinois 985 

collecting ir.7, 169, 467, 884 

control  by  birds 842 

diffusion  by  winds  and  storms 587 

in  North  America 167 

fungus  parasites 67, 677 

hibernation 167 
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Insects,  household,  notes 64, 889 

remedies,  U.  S.  D.  A. . . .      375 

importktion  into  West  Indies 587 

injurious,  distribution 986 

handbook 783 

in  California 883, 884 

England 463 

Finland 884 

Guadaloupe 987 

Illinois 985 

Ireland 587 

Madagascar 587, 673 

Xatal 780 

New  York 463 

Norway 673, 987 

Ohio 538 

Queensland 769, 780 

South  Africa 464,465 

South  Australia 587 

Sweden 885 

Tasmania 466 

Victoria 1093 

West  Indies 272, 780 

introduction 538 

notes 42, 169, 537, 779 

Cal 267 

Colo 169 

Del 268 

Mich 267 

Minn 779 

N.H 268 

Tex 64 

remedies..  169,467,471,474,538 

Okla 406 

to  animals 64 

apples 984 

cherries 984 

cucurbits.  Pa 886 

evergreens 988 

forest  trees 66, 888 

U.S.  D.A..      584 

fruits 587 

nursery    stock,   U.   S. 

D.  A 169 

peaches 984 

pears 984 

pineapples 864 

plums 984 

redwoods,  U.  S.  D.  A. .      988 

stored  grain 64 

sugar  cane  in  Java  . . .      987 

vegetables 587 

U.  S.  D.  A..      164 

lantern  traps  for 374 

N.  Y.  Cornell 272 

law  concerning.  Conn.  State 63, 984 

molting 891 

natural  enemies 371, 375, 464, 467, 889 

on  Pikes  Peak,  notes 166 

preserving 884 

relation  to  agriculture 779 

resisting  power 269 

studying 169, 467 

transmission  of  diseases  by 84, 403 

transmis.sion  of  diseases  by,  l'.  S. 
D.  A 171, 403 


Page. 

Insects,  vernacular  name,  U.  S.  D.  A 1092 

{See  also  specific  insects. ) 
International  catalogue  of  literature — 

bacteriology 1049 

botany 637 

chemistry 632 

meteorologry 847 

physiology 790 

Intestinal  digestion,  studies 178, 681 

movements 177, 539 

Invalid  foods,  methods  of  analysis,  U.  S. 

DA 7 

lodin  absorption  of  oils  and  fats 836 

Ionization  of  soil,  effect  on  plant  growth . . .  548 

Iowa  College,  notes 97, 197, 511 ,  720, 930, 1134 

Station,  financial  statement 304 

notes 97, 197, 409, 511, 9^.0, 1134 

Ipecac,  description 420 

Ipomaa  batatas,  analyses 477 

Iris  leaf  disease 62 

penetration  of  tissues  by  bacteria 743 

Irises,  hybrid  alpine 49 

new  spring  flowering 150 

Oncocyclus,  culture 49 

Iron,  determination  in  natural  waters 545 

in  vegetables 861 

separation  from  lime 418 

Irrigation  dams  in  the  Nile 404,  619, 820, 1030 

ditches,  construction,  U.  S.  D.  A  .  404 

drainage  problems 539 

farming,  treatise 302 

from  Big  Thompson  River,  U.  S. 

D.  A 715 

in  Colorado,  Colo  195 

Cyprus 718 

Hawaii 555 

humid  climates.  Mass 302 

India 94, 125 

Louisiana  195 

Natal 404 

Nevada,  Ncv 714 

New  South  Wales 716, 820 

NorthAfrica 1030 

Queensland 125,303,820 

South  Africa 93 

Spain 1030 

the  Eastern  States 195 

Southwest 303 

United  States  819 

Uganda     and      British     East 

Africa 927 

Washington,  U.  S.  I).  A 713 

institutions 926 

Irrigation  investigations  in — 

Ariz 195 

Mont 93 

N.J  566 

U.  S.  D.  A 615, 713, 714 

in  Arizona,  U.  S.  D.  A 713 

Colorado 1030 

U.  S.  D.  A 713 

Humboldt  River  Valley,  Nev 1030 

Missouri,  U.S.  D.  A 713 

Montana,  U.  S.  D.  A 713 

Nebraska,  U.  S.  D.  A 713 

New  Jersey,  U.  S.  D.  A 713 
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Irrigation  investigations  in — Conliniiod. 

New  Mexico,  U.  S.  D.  A 713 

Salt  River  Valley,  U.  S.D.  A 713 

Utah,  U.  S.D,  A 713 

Wisconsin,  IT.  S.  D.  A 713 

Irrigation  laws  in  Colorada 715 

Texas 715 

Wyoming,  Wyo 401 

on  the  Colorado  River 820 

plant  at  Grafen werth 852 

in  Sussex 820 

problems  in  Nebraska 820 

social  aspects 542 

publications,  U.  S.  D.  A 507 

pumping  plant 927 

systems  in  Texas 715 

water,  measurement,  Mont 94 

pumping 015 

saline,  use 554 

studies,  Ariz 423 

work,  construction 716 

works  in  India 1030 

(See  also  Water.) 

Isaria  graviinipcrda,  treatment 1082 

i         Isopyrotri tartaric  acid  as  an  indicator 328 

Isosoma  grande,  notes,  Ky 988 

Isthmus,  American,  hydrography  of 926 

Itrol,  antiseptic  value 84 

therapeutic  value 1119 

Ivy,  American,  notes,  Wyo 359 

Zcodes  reticulatus,  notes 191 

ricitius,  effect  on  blood  of  dogs 1025 

life  history 85 

spp.,  descriptions 780 

Jack  pine,  collection  of  seed 874 

plains  in  Michigan 449 

Jadoo  tiber,  analyses,  Cal 682 

Vt 10 

Jam,  currant,  identification 991 

Jams,  analyses 682 

U.  S.  D.  A 786 

polarization 225 

Japanese  kaki,  culture  in  Crimea 442 

Jaundice,  malignant,  in  dogs 464, 505 

Jellies,  analj'ses 682 

U.  S.  D.  A 786 

manufacture 174 

polarization 225 

Jelly  from  Pyms  baccata.  Can 174 

Jennerization  of  cattle 394 

Johnson  grass,  analyses.  La 650 

culture.  La 1059 

hay  for  cows.  Miss 606 

Juglans  seiboldii,  notes,  Mich 143 

Jumping  gall,  notes 884 

Juncus  filiforniis  in  Iceland 432 

June  beetles,  silky,  notes,  N.  J 586 

Juniper,  fungus  disease,  notes 162 

Juniperus  scopidorum,  notes 153 

Jurassic  region  of  Belgium,  account  of 19 

Jute,  culture  in  Java 960 

description 420 

fertilizer  experiments 346 

Kafir  corn,  culture  experiments,  N.  Dak  ...  25 

poisoning  of  cattle,  Nebr 921 

production  in  the  United  States.  757 
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Page. 

Kalir  corn,  prussic  acid  in 701 

Kainit,  analyses,  La 1058 

N.J 750 

and  Thoma.s  slag,  comparison 753 

40  percent  potash  salt,  compari- 
son    S51, 862 

Kaki,  Japanese,  in  Crimea 442 

shibu,  notes 11 

Kale,  hybridization 251 

varieties,  Mich 143 

Kangaroo,  notes 843 

Kansas  College,  notes 197, 930 

Ft.  Hays  Branch  Station,  establish- 
ment   - 616 

Station,  financial  statement 616 

notes 197,  ,510, 930, 1034 

Kao  in  the  Hawaiian  Islands 451 

Karaka  nut,  chemical  study 837 

Karphococcus  pituitoparns  causing  ropy  in i  1  k  489 
Kedzie,  Robert  C,  biographical  sketch. . .  309, 541 

memoir,  U.  8.  D.  A 1045 

Kenai  Experiment  Station,  work.U.  S.  D.  \ .  559 

Kentucky  College,  notes 197 

Station,  notes 197, 511, 1134 

Keratitis,  treatment 912, 1129 

Kerosene  emulsion,  notes,  Cal 267 

King  crab,  availability  of  nitrogen  in,  N.J.  557 

Kites,  use  in  atmospheric  investigations  . . .  948 

Kohl-rabi  bacteriosLs,  notes 458 

varieties.  Mich 143 

Kola  feeding  stuff  for  cows 488 

Kumquats,  history  and  culture,  Fla 864 

Kurrajong,  value  for  fodder i 1002 

Laboratory  apparatus,  descriptions 119 

Laborers  in  Upper  Egypt 1033 

Lace-winged  fly,  notes 984 

Lachnostcrnafusca,  notes,  N.  Y.  State 63 

rugosa,  notes,  Minn 779 

Lactnrius  piperatus,  composition 173 

Lactic  acid  and  coli  bacteria,  comparison .  334, 534 

bacteria  in  cheese  ripening 291 

effect  on  copper 489 

in  wine "38 

Lactose  and  maltose,  quantitative  separa- 
tion    225 

determination  in  milk 419 

food  value 175 

Lady  beetles,  Australian,  notes 1097 

imiwrtation,  U.  S.  D.  A 585 

introduction  into  England...  463 

parasites 884 

U.  S.  D.  A 585 

Lxstadia  bidwelUi,  life  history 369 

Lagunariapatcrsonii,  notes,  Cal 256 

Lake  Charles  area,  Louisiana,  soil  survey, 

U.  S.  D.  A 641 

Erie,  changes  in  water  level  due  to 

storms,  U.  S.  D.  A 124 

oscillation  period,  U.  S.  D.  \...  552 
Lambs.     (*e  Sheep.) 

Land,  clearing,  U.  S.  D.  A 96 

and  draining,  Alaska 305 

digger.  Derby 717 

drainage  publications,  U.  S.  D.  A 507 

grant   colleges.       (Sv<;    AgriculturjU 
.Colleges. ) 
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Land  plaster.     (See  Gypsum.) 

waste,  improvement,  Conn.  State 361 

Lands,   uiiirrigated,   of   eastern    Colorado, 

Colo 1132 

Land.scape  gardening,  book  on .573 

Lantern  traps  for  insects 170, 374, 779, 1098 

N.Y.Cornell 272 

Laphygma  cxigua,  notes,  U.  8.  D.  A 165 

Larch  aphis,  notes 778 

canker,  notes 778 

disease  in  England 266 

notes 59 

European,  plantation 665 

Lard,  firmness  as  affected  by  food.  Ala.  Col- 
lege   999 

methods  of  analysis 738 

Laryngitis,  infectious,  in  horses 300 

Latliyrus  pratensisi,  composition  at  different 

stages  of  growth 236 

satiimn,  culture .561 

poisonous  properties,  (^an .  194 

sylvestris,  culture 27, 386 

feeding  value 386 

tiiberosw,  notes,  Vt 52 

Lauchstiidt  field  experiments 852 

Lawn  grass  tests,  N.  J 574 

Lead  as  affected  by  distilled  water 544 

Leaf  crumpler,  notes,  U.  S.  D.  A 169 

footed  plant-bug,  notes,  IT.  S.  D.  A 1092 

hopper,  notes 166, 987 

U.S.  I).  A 166 

Leather,  availability  of  nitrogen  in,  X.  .T. . .  5.57 

refuse,  utilization 717 

Leaves,  evergreen,  starch  in 329 

injured,  respiration 739 

modifleations  and  adaptations 1047 

removal  from  water  supply 927 

Lebanon  area,  Penn.sylvania,  soil  survey, 

U.  S.  D.  A 640 

Leben,  micro-organisms  cau.sing  fermenta- 
tion    4/6 

Lecanium  armeniacum,  notes,  Mich 267 

coryli,  notes : .  462 

fltchii,  notes.  Can 168 

mangiferx,  notes 887 

nigrofasciatum,  notes,  Mich 268 

persicx,  remedies 466 

vinl,  remedies 1094 

Lecanium,  characteristics  of  genus,  N.  Y. 

Cornell 887 

Lecithin,  determination  in  milk 328 

effect  on  animal  growth 684, 1104 

leucocytes 913 

for  the  treatment  of  tuberculosis.  87 

in  fats 696, 738 

Leeks,  electroculture 3,53 

Leguminous  plants- 
analyses  .-. 72 

composition    at     different     stages     of 

growth 236 

cultivated,  catalogue  of 11 

culture,  R.  •! 432 

fertilizer  experiments,  R.  1 432 

for  forage  and  green  manuring,  Ariz. . .  719 

the  Arkansas  Valley,  Colo 139 

inoculation  experiments 344, 754 


Page. 
Leguminous  plants — Continued. 

nitrogen  assimilation 421, 1048 

Ky 241 

rotation  experiments 754 

root  tubercles.     (.See  Root  tubercles.) 
( See  also  specific  plants. ) 

Leguminous  seeds,  germination .52,  768 

La 2.59 

Lcis  con/or  mis,  notes 463 

Lemon  extract,  analyses 682 

juice,  methods  of  analysis 837 

leaf  scorch,  notes 261 

white  rust,  notes 981 

Lemons,  analyses 863 

curing 442, 863 

Lentils,  fertilizer  experiments 29 

Leopard  moth,  notes 464, 1093, 1097 

Colo 472 

Lcpidodcniia  albohirtum,  notes 270 

Lepidoptera,  British,  treatise 677 

in  the  National  Museum 166 

North  American 7.S3, 987 

origin  of  color  of  silk 7.S3 

Lepiota,  monograph 637 

Lepiota  morgani,  notes,  Iowa 742 

Lcpisma  saccharina,  notes,  U.  S.  D.  A 374 

Leprosy,  transmission  to  animals 293 

Leptochloa,  North  American  species,  U.  S. 

D.  A 942 

Leptoglossus  oppositus,  notes,  U.  S.  D.  A 164 

Leptosphscria  hcrpotrichoides,  notes 580, 978 

Lespedeza,  culture.  La 10.59 

Lettuce  as  affected  by  colored  light 437 

culture 38, 963 

experiments,  N.  C 1063 

Okla 8.59 

in  greenhouses,  Md 38 

drop,  notes.  Mass 158 

fertilizer  experiments 962 

Md 39 

forcing  experiments,  Utah 39 

varieties 963 

Can 144 

Mich 143 

N.  H 1063 

Okla 859 

Leucania  unipuncta,  notes 884, 886 

Leucocytes  as  affected  by  lecithin 913 

in  rinderpest 296 

structure  and  function 1016 

Leucouncephalitis  in  horses 705, 925 

Md 91 

Levulose,  food  value 175 

in  the  human  body 594 

Lice  on  cattle,  Nebr 86 

pigs 710 

Nebr 86 

"Ligara,  "  fertilizing  value 429 

Light,  colored,  effect  on  etiolated  plants  . .  227 

lettuce 437 

sil  k  worms 553 

vegetation .547 

production  by  bacteria 744 

Lightning,  effect  on  trees 363 

protection  of  buildings  from  . . .  928 

recorder 552 
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Page 
Lislitiiiing  striking  the  ocean,  IT.  S.  D.  A..      844 

Lif/i/nis  fiibbosu.'i,  notes,  Minn 779 

U.  S.  I).  A 164 

rdictus,  notes,  N.J 586 

Lilac  disease,  notes 1090 

Lilacs,  forcing  with  ether 49, 149, 359, 871 

Lilies,  conference  on 49 

mature  r.  immature  bulbs 763 

water,  structure  of  stems 11 

Lih'ii m.  medeoloides,  notes 49 

gidphurcum,  notes 49 

Lily  bulbs,  giant,  for  pigs 602 

calla,  bacterial  disease,  notes 266 

diseases,  notes 49, 62 

Limax  agrestU,  notes 64, 673 

Lime,  analyses,  Conn.  State 649 

Mass 130, 649 

N.J 750 

and     magnesia,     effect     on      plant 

growth 14,129 

ashes,  analyses.  Mass 234 

available  in  soils.  Can 127 

determination 418, 631 

gravimetric  method..      737 

in  soils 117 

Thomas  slag 737 

water 327 

Passon  method 737 

volumetric  method  . .      418 

distribution  in  soils 231, 849 

effect  on  action  of  fertilizers 19 

phosphoric  acid..     851, 
952, 1058 

barley 129 

decomposition  of  humus  in 

soils 427 

development  of  root  tuber- 
cles        749 

insoluble  phosphate  in  soils         19 

nitrification  in  soils 20 

in  cultivated  soils 428 

juice,  analyses 682, 894 

reduction  in  fungicides  on  leaves  . . .      983 

requirements  of  soils 418 

role  in  plant  nutrition ^ 14,840 

Lime-kiln  ashes,  analyses,  Conn.  State 649 

Lime-sulphur-salt  wash — 

for  Diaspispentagona 1096 

the  San  Jos6  scale 536, 589, 1096 

111 675 

N.Y.  State 1095 

use 538 

Cal 267 

N.  J 586, 781 

U.  S.  D.  A 584, 989 

in  Connecticut 1091 

Limes,  analyses 522, 863 

Limestone,  analyses.  Can 130 

Pa 647 

determination  of  quality,  chem- 
ical method 834 

methods  of  analysis 631 

quarries  in  Nebraska 646 

Liming  experiments 14 ,  19, 27, 951 

Linseed  meal,  analyses 380 

Conn.  State  ...  71, 380, 904 


Page. 

Lin.scud  meal,  analyses.  Mass 1001 

N.  H 1104 

N.J 380 

N.  Y.  State 790 

I'a 683,684 

R.I 279 

Vt 72,595 

Wis 1001 

availability  of  nitrogen  in, 

N.J 557 

Liopeltis  vcrnalis,  notes 167 

Liparis  monnrha,  notes,  U.  S.  P.  A 672 

Lippia  nodijlortt,  notes,  .Vriz 657 

Liquors,  methods  of  analysis,  U.  S.  D.  A  . . .  7 

Lithium  chlorid,  effect  on  plant  growth 28 

Litmus  paper  for  testing  acidity  of  milk 545 

Live  stock   associations  in  Manitoba,   re- 
ports    929 

Breed cr.s' Association,  report..  479 

building  at  Missouri  College..  735 

evolution 232 

in  Australia 187,809 

Russia  187 

U.S.D.A 718 

the  Northwest  Territories. .  718 

United  States 799 

receipts  and  shipments,  U.  S. 

D.  A 718 

veterinary  inspection 204, 911 

Liv«r  atrophy  in  ostriches 402 

flukes  in  cattle  and  sheep 398 

Loco,  investigations,  Okla 406 

Locust  beetle,  leaf-mining,  notes,  V.  S.  I).  A.  672 

tree,  cultivation,  Vt 1076 

Locusts,  fungus  disease 67, 465, 782 

Mo 59 

U.S.D.A 374,672 

in  Africa 676 

California 883 

notes 466,467,779,984 

Cal 471 

Can 167 

Colo 1092 

U.S.D.A 672 

remedies 465, 537 

Cal 472 

seventeen-year.    (.S'ee  Cicada.) 

traps  for 592 

Logwood  root  rot  in  Jamaica 882 

variation  in  species 882 

London  purple,  analyses,  U.  S.  D..A 472 

Lophyms  riifus,  notes 987 

Loquats,  varieties,  U.  S.  D.  A 366 

Lotus  australiis,  poisoning  of  sheep 186 

Loupingill.  notes 85 

Lower  Salinas  Valley,  California,  soil  sur- 
vey, U.  S.  D.  A 641 

Loxostege  similalis,  notes,  U.  S.  D.  A 165 

xticticalis,  notes,  U.  S.  D.  A 165 

Lucern.    (See  Alfalfa.) 

Lucilia  sericata,  notes 587 

Lugger,  O.,  biographical  note 167 

Lumber  industry  and  scientific  forestry 1080 

in  New  York 664 

U.S.D.A..  575 

the  United  States 363 
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Lumber  trade  in  the  South 765 

Lumpy  jaw.     (See  Actinomycosis. ) 

Lungs,  normal,  disappearance  of  anthrax 

bacilli  in 813 

Lungworms  in  deer 501 

rabbits 193 

Lupines,  culture  experiments 236, 432, 754 

for  green  manuring 433 

nitrogen  content  of  seeds 850 

Iilowing  under  at  different  dates  .  1058 

yellow,  culture  experiments 652 

soil    inoculation    experi- 
ments    652 

Lupitz  estate,  history 1033 

Lycoperdon  gemmatum,  analyses 991 

giganteum,  analyses 991 

notes,  Iowa 742 

Lyctocoris  cavipentris,  notes 375 

Lye,  analyses,  Can 170 

Lymantria  ampla,  notes 472 

bivittata,  notes 472 

grandis,  notes 472 

mathura,  notes 472 

monacha,  in  Sweden 887 

obsoleta,  notes 472 

iodara,  notes 472 

Lymph  flow  as  affected  by  strawberries 681 

LjTnphangitis  in  horses 922, 1128 

Lysatin  in  cheese,  N.  Y.  State 805 

Lysimeter,  construction 341 

experiments 5, 427, 554 

Lysin  in  cheese 690 

N.  Y.  State 805 

Lysoform,  bactericidal  value 819 

Lysol,  value 492 

Lytta  otomaria,  notes 168 

Macaroni,  analyses 1102 

manufacture 1133 

U.  S.  IX  A 476 

wheat,  culture,  Xebr 961 

K.  Dak 24,25 

S.  Dak 1062 

milling  properties,  S.  Dak.  1101 
value  for  bread  making, 

S.Dak 1101 

varieties,  Nebr 961 

Machine  testing  station  at  Paris 928 

equipment  and 

work 820 

Macrophoma  cucumerinuin ,  notes,  Del 260 

heUcinum,,  n.  sp.,  description..  977 

ligusticum,  n.  sp.,  de.scription. .  977 

sarcinipfarme,  notes 1083 

solani,  notes 1085 

Maggot  fly,  notes 273 

Magnesia  and  lime,  plant  requirements 14 

relation    to  plant 

growth 129 

detection  in  calcium  oxalate  pre- 
cipitates   *. 6 

determination  in  water 327 

effect  on  algae 529 

barley 129 

in  cultivated  soils -. 428 

metabolism  in  horses 178, 901 

r61e  in  plant  growth 14 


Page. 
Magnesium  carbonate,  solubility  curves . . .      624 

determination 224, 631, 736 

Magnolias,  forcing  branches 663 

Maine  Station,  notes 98, 198, 1034, 1134 

University,  notes 1134 

Maize.    (See  Corn.) 

Mai  de  caderas  and  nagana,  differences  . . .      924 

in  South  America 400 

notes 294, 1127 

Malaria  in  cattle 191 

dogs 401 

horses 92, 201 

sheep 229 

notes 85 

transmission  by  mosquitoes 883 

Miss . .      375 

Mallein,  diagnostic  value 186, 503 

tests 187, 916 

therapeutic  value.  Wash 502 

use 1024 

Malt,  dried,  analyses.  Wis 790 

feeding  value 479 

liquors,  methods  of  analysis 112, 837 

sprouts,  analyses 380 

Conn.  State 71, 380, 904 

Mass 1001 

N.J 380 

N.  Y.  State 790 

Pa 683 

Maltese  goats,  notes 799 

Maltose  and  lactose,   quantitative  separa- 
tion       225 

Malurus  cyancus,  feeding  habits. 551 

Mamestra  atlantica,  notes,  Can 168 

brassica',  notes 64, 673 

Mammals  of  Hudson  Bay  region,  U.  S.  D.  A.      336 

Mammary  gland,  bacterial  infection 488, 907 

Mammee,  analyses 622 

Mammitis,  contagious,  treatment 190 

tubercular,  in  cows 699 

Man,  calorimeter  experiments 172 

digestion  experiments. .  71, 172, 478, 596, 1102 
Conn.  Storrs  ..      990 

Minn 275 

food  requirements 596 

metabolism  experiments 71, 

175, 587, 1099, 1100 
U.S.D.A...       788 
temperature  as  affected  by  different 

conditions 174 

Mandarin,  toxic  properties 277 

Manganese,  determination 224 

salts,  soluble  in  soils 231 

Mange,  description  of  different  forms 925 

in  cattle 398, 710, 1117 

Nebr 86 

horses 493, 710, 912, 1117 

Nebr 86 

Va 603 

Mangel-wurzel  Rhizoctonia  disease 1090 

Mangel-wurzels,  analyses.  Can 176 

changes    in    composition 

during  storage.  Can 176 

culture 34 

Mont 866 

experiments,  Can.      131 
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Miingel-wurzels,  electro-culture 353 

fertilizer  experiments..  346,434 

Can.  133 

for  sheep 283 

varieties 346, 3ol,  434, 861 

Can 752 

Manpc),  remarkable,  description 1070 

shield  scale,  notes 887 

Mangoes,  analyses 522 

culture  in  Florida 45 

Porto  Rico,  V.  S.  D.  A.  864 

propagation 658 

varieties,  U.  S.  I).  A 356 

Mannose,  formation  in  orchids 330 

presence  and  detection  in  i)lants.  421 

Manteca  disease,  notes,  Ariz 780 

Mantis,  European  praying 464 

Mantis  religiosa,  notes,  N.  J .586 

Manure,  analysis,  errors  in 938 

cow,  availability  of  nitrogen  in, 

N.J 5.57 

denitrifying  organi.sms  in 428 

loss  by  leaching,  N.  J 557 

methods  of  application 7.50 

pigeon,  availability  of  nitrogen  in, 

N.J 557 

plowing  under 850 

preservation 129, 233, 234, 342 

sampling,  errors  in 938 

transportation  over  uneven  groimd  717 
[See  also  Barnyard  manure.) 

Manures,  effect  on  production  of  mutton . . .  899 

treati.se 343 

use  in  Algiers  and  Tunis 8.51 

Egypt 1067 

valuation 1057 

Maple  borer,  notes 780 

Conn.  State 63 

leaf  stalk-borer,  notes,  N.J 586 

plant  lice,  notes,  N.  J 586 

scale,  cottony,  notes,  Colo 472 

seed  blight,  notes,  Can 162 

:Maranon,  analyses .522 

Marasmius  sp. ,  notes 366 

Marching,  physiological  effects 477 

Margarin,  detection  in  butter 738 

production  and  consumption 184 

Mariposa  lily  bulbs,  u.se  as  food 660 

Market  gardening,  fertilizers  for .570, 1066 

Marl,  analyses,  Can 130 

methods  of  analysis 631 

Marls,  analyses 748 

green  sand,  production  and  use 748 

Maroga  gigantella,  notes 467 

Marram  grass  as  a  sand  binder 434 

Marsh  soils,  analyses 20 

black,  investigations.  Wis 949 

improvement 20 

tidal,  conversion  into  meadow.  1030 

Marsupials  in  Queensland 187 

Martynia,  crossing  experiments,  N.J 569 

Maryland  College,  notes 198, 720, 1135 

Station,  financial  statement 508 

notes 617, 1135 

report  of  director 508 

Massachusetts  College,  notes 98, 720, 823, 1135 


I'age. 

Ma.ssachusetts  Station,  financial  statement.  196 

notes 98, 

198,720,823,931,1135 
Ma.stitis.     (.Spg  Mammitis.) 

Materials  of  construction,  treatise 406 

May  beetles,  notes 65 

Mazaine,  preparation  and  properties 738 

Meadow,  barley,  culture.  La 10.59 

conversion  of  tidal  marsh  into  . . .  1030 

f&scne.    (.Vee  Pftscue.) 

grass,  fowl,  culture  and  value,  Vt.  33 

Meadows,  fertilizer  experiments 241, 568, 854 

moor,  fertilizer  experiments 10.58 

potash  fertilizers  for 241 

natural,  management 432 

Meal,  weed  seeds  in 738 

Mealybug,  notes,  U.  S.D.  A 1092 

bugs,  remedies 4G6 

Meat-and-bone  meals,  analyses 38] 

Mass 1001 

N.H 1104 

Meat,  cooking,  U.  S.  D.  A 929 

desiccation 893 

determination  of  digestibility 1100 

dige.stion  experiments 71 

diseased,  effect  on  man,  U.  S.  I).  A...  710 

examination,  U.  S.  D.  A 68 

by  means  of  serum  . .  278, 912 

extracts,  food  value 478, 595 

fuel  value 73 

ground,  analyses,  N.J 380 

hygiene,  text-book 911 

infection  with  tubercle  bacilli 497 

inspection 391, 911 

in  America 1026 

Europe,  U.  S.  D.  A 6,85 

Scotland 1121 

losses  in  cooking 174 

meal,  analyses,  Cal 032 

Conn.  State 71 

Wis 1002 

methods  of  analysis,  U.  S.  D.  A 7 

middlings,  analyses.  Mass 1001 

packing,  statistics 904 

poisoning,  etiology 1116 

preservation 69, 377, 992 

preserved,  methods  of  analysis 738 

scrap,  analyses 381 

Mass 1001 

Pa 684 

tenderness 476 

tuberculous,  use OK) 

Mechanics,  applied,  literature  in  1901-2 616 

Medicago  media,  culture  and  value,  Mich  . .  243 
sativa,  composition    at   different 

stages  of  growth 236 

Medicinal  stock  food.s,  analyses,  Conn.  State  380 

Megilla  maculntn,  notes 464 

Melampsora  alii-populina,  notes 262 

alii-saliris,  notes 262 

galanthi-fragilis,notes 262 

populina,  notes.  Can 162 

.spp.,  culture  experiments 771 

Melampsoirlla  nrastii,  notes 262 

Melanconium  sp.,  notes 261 

Melanodryas  bicolor,  feeding  habits 551 
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3IelanopUiii  atlan is,  notes,  Can 167 

Minn 779 

hivittatus,  notes 1093 

Conn 167 

femoratus,  notes 537 

packardii,  notes,  Can 167 

spp.,  Colo 1092 

notes,  r.  S.  D.  A 672 

Meligethes  xneus,  notes 64 

Melilotus  o^6a,  composition  at  different  stages 

of  growth 236 

Melolon tha  vulgaris,  notes 885 

Melon  aphis,  notes,  Minn 779 

leaf  blotch 667 

louse,  notes,  Pa 886 

plant  louse,  notes,  Ariz 780 

worm,  notes.  Pa 886 

Melons,  irrigation  experinients,  Ariz 195 

varieties,  Can 144 

Melting  point  determinations,  liquid  baths 

for 837 

Mendel's  law 205, 

208, 209, 446, 447, 526, 569, 634, 970 

Meningitis  in  dogs 707 

tubercular 88 

in  dogs 099 

Mercuri(>  chlorid,  effect  on  germination  of 

seeds 768 

injections   in    infectious 

diseases 492 

intravenous  injections..  301, 
505, 611 

Mercury,  reducing  action 7 

Mervlius  lacrymans,  notes 162, 778 

Mesophytes  in  Nebraska,  studies 838 

Mespilus-Crat»gus,  graft 447 

Mesquite,  notes 665 

Mess  manual  and  cookbook  in  United  States 

Navy 789 

Metabolism  as  affected  by  boric  acid 175 

fasting 73 

muscular  work . .  594 

experiments..  73,  75,178,470,595,684, 

787,791,  900,  1099,  HOC 

U.S.D.A 788 

measurement    of 

oxygen  in 515 

of  dogs 684 

horses 178 

nitrogen 594 

as  affected  by  mus- 
cular work,  U.S. 

D.A 477 

protein  in  man 175 

ruminants 899 

Metallic  poisons,  effect  on  fungi 742 

powders  for  dressing  wounds 697 

salts,  effect  on  molds 422 

Metals,  effect  on  bacteria 334 

Metanil  yellow,  toxic  properties 277 

Metaphosphate,  studies 0 

Meteorological  atlas,  U.  S.  D.  A 16 

change,  short  period 553 

chart  of   the  Great  Lakes, 

U.S.D.A 124,947 

conditions,  effect  on  crops..  Ill 


Page. 
Meteorological   conditions   following    vol- 

caniceruptions,U.S.D.A.  552 
Congress  in  Mexico,  U.  S. 

D.A 552 

Meteorological  observations — 

Ark 195 

Cal 637 

Can 124 

Colo 1054 

Conn.  Storrs 947 

Del 228 

Iowa 1133 

Ky 242 

Mass 123, 037, 947 

Md 508 

Minn 228 

N.  Dak 16 

N.  H 123 

N.J .566 

N.  Y.  State 947 

Okla 406 

Pa 638 

r.  S.  D.  A S44, 947 

Va 846 

Wyo 339 

at  Ben  Nevis 846 

Breslau 846 

Chiswick 16 

Haro 948 

Juvisy 553 

Ploti 18, 340 

Pretoria 846 

Verona 638 

charting,  U.  S.  D.  A 552 

in  Alaska,  U.  S.  D.  A 559 

British  Guiana 845 

Florida 846 

France 16 

Great  Britain 1054 

Indo-China 553 

Mauritius 553 

Nebraska 638 

New  Mexico 948 

New  Zealand 553 

Ontario 718 

Pennsylvania 339 

Queensland 948 

Scotland 16, 1054 

the  Northwest  Territories 5.53,  718 

United  States,  U.  S.  D.  A 15, 551 

Tunis 124, 553 

{See  aho  Climate,  Rain,  Weather,  etc.) 

Meteorological  optics,  U.  S.  D.  A 16 

records,    instructions    con- 
cerning, U.S.D.A 847 

serviceinJamaica,U.S.  D.  A.  5.52 

stations  in  Africa,  U.S.  D.A.  845 

notes,  U.  S.  D.  A 552 

variations 339 

work  in  India,  U.  S.  D.  A. . .  16 
Meteorology  at  the  American  Association 

meeting,  U.  S.  D.  A  . .  845 

British        Association 

meeting,  U.S.D.A...  552 

Becquerel  rays  in,U.  S.  D.  A. ..  845 

books  on,  U.  S.  D.  A 652 
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Meteorology,  cosmical,  U.  S.  D.  A 552 

in  Argentina,  U.S. D.  A 552 

Hawaii,  U.  S.  D.  A 552 

instruction  in,  U.  S.  D.  A 16 

international  catalogue  of  lit- 
erature   847 

laboratory  work  in,  U.  S.  T>.  A.  552 

literature  in  1901-2 616 

mathematical  formulte  useful 

in,U.S.D.A 552 

Mexican  Congress,  U.  S.  D.  A  . .  16 

solar  and  terrestrial,  U.  S.  D.  A.  123 

Methan  in  respiration  experiments 994 

Metric  system,  paper  on 540 

Metritis,  notes 920 

treatment 84 

Mica  .schist,  analyses.  Pa 643 

Mice,  destruction  by  mou.se  typhus  bacilli.  337 

Michigan  College,  notes 98, 306 

Station,  notes 98, 306 

Micrampclis  lobata,  notes,  Wyo 359 

Micrococcus  ■procUgioms,   respiration  as  af- 
fected by  light 8.39 

.sp.  and  Mucor  rouxianus,  sym- 
biosis    335 

sp.,  description 184 

Micro-organisms,  cleavage  of  fat  by 177 

Microrhopala  spp. ,  notes,  U.  S.  D.  A 672 

Microsporum  in  dogs 708 

Middlings,  analyses,  Conn.  State 380 

R.I 279 

brown,  analyses,  N.  J 380 

Mignonette,  notes,  N.  J. 574 

Mikrosol,  fungicide  value 883 

Mildews,  powdery,  treatment 162 

Military  instruction  in  land-grant  colleges  .  323 
Milk,  acid  and  rennet  producing  bacteria 

in 291 

acidity  of 388 

adulteration 608 

aeration,  Mich 387, 388 

agar  as  a  culture  medium 533 

analyses  . . .  386, 489, 608, 682, 695, 803, 837, 905 

Mass 184 

Pa 695 

bacteria  in 488, 907 

bitter 489, 609 

Can 908 

boiling  for  infants 174 

care  and  handling 608 

N.  Y.  Cornell 387 

composition  as  affected  by — 

food,  breed,  and  season 608 

intervals  between  milkings 1114 

condensed,  analyses 682 

production  in  the  United 

States 292,805 

constituents  as  distributed  by  cream- 
ing   389 

control  stations  in  Norway,  reports. .  803 

co.st  of  production,  N.J 604 

creaming 388 

during  sale 489 

decomposition  by  micro-organisms  . .  289 

determination  of  acidity  in.  Wis 1010 

dirt  in.  Ill 1113 


Page. 

Milk,  dietetic  and  therapeutic  uses 608 

digestibility,  U.  S.  D.  A 96 

as  affected  by — 

coagulation 680 

preservatives,  Md..  679 

enzyms,  digestive  action,  Minn 276 

exclusion  of  dirt  and  bacteria  from, 

during  milking.  Conn.  Storrs 1007 

fat,  composition  as  afTected  by  food . .  905 

globules 288 

fermented,  in  Egypt 476 

fever,  diagnosis  from  apoplectic  sep- 
ticemia   1122 

notes 500, 920 

treatment 84, 89, 493, 920, 

1020,  1021,  1022,  1121,1122 

flour  in  Sweden 173 

U.  S.  D.  A 718 

preparation 1010 

from    different     breeds,     skimming 

qualities 183 

quarters     of      the 
udder,  yield  and 

composition 1114 

sheep,  analyses 183 

spayed  cows,  analyses 182 

frozen,  analyses,  Wis 1010 

germicidal  action 533 

growth  of  different  species  of  bacteria 

in.  Conn.  Storrs 1008 

handling,  U.  S.  D.  A 182 

heat  of  combustion 1101 

heated,  detection 906 

human,  analyses 386 

Mass 184 

hygiene  of 387 

inspection 391 

for  tubercle  bacilli,  U.  S. 

D.A 710 

lecithin  content  as  afTected  by  heat- 


ing. 


1115 

litmus-paper  test  for  acidity 545 

methods  of  analysis. . . .  608, 738, 906, 907, 941 

N.  Y.  State 545 

modified HOI 

of  high  content  of  solids.  Pa 695 

tuberculous    cows,    infectiveness, 

U.S.  D.A. .  1016 

use 811,1120 

pail,  covered,  efficiency  in  excluding 

dirt  and  bacteria.  Conn.  Storrs 1007 

pasteurization 81, 184, 388, 489, 907 

experiments 289 

in  bottles 906 

butter  making 185 

payment  for,  at  factories 287 

phosphoric  acid  in 387 

physical  constants 489 

powder,  analyses,  N.J 380 

description  and  analyses  ...  787 

preparation  and  use 804 

preservation 608 

of  samples,  Ala. 

College 803 

production  as  affected  by  food,  N.  Y. 

State 7'^ 
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Milk  prodiU'tioii  in  the  United  States 805 

influences  affecting 606 

investigations,  Minn 1003 

proteids,  separation  and  estimation..  108 

studies 386 

purification  by  centrifugal  separation, 

U.S.D.A 929 

quality  a.s  affected  by  food 183 

Mass 183 

refractometer  method  of  analysis 738 

relation  to  public  health 608 

removal  of  odor  and  taste  of  bitter- 
weed  and  wild  onion,  Ala.  College.  802 

rennin  coagulation 525 

retail  business 609 

ropy  and  slimy,  cause 803, 804 

secretion  as  affected  bj' — 

kola  feeding  stuff 488 

temperature  of  the  cow.  606 

physiology  of. 608 

serum,  specific  gravity 489 

water  content 489 

soapy,  micro-organism  in 695 

solids,  determination 185 

standard.  111 388 

sterilization 907, 915 

by  hydrogen  pero.xid 1009 

substitutes  for  calves 994 

Pa 479 

supply  of  cities 608 

Copen  luigon 695 

London 28.S,  1115 

tainted 608 

testing,  Oreg 28S 

inspection  of  apparatus  for, 

Conn.  State  .  390 

bottles  for,  Vt.  83 

solutions  for,  Iowa 836 

transportatioi^  U.  S.  D.  A 196 

tubercle  bacilli  in 187, 1009 

variations  in  composition 80, 1113 

S.  Dak 81 

water  bacteria  in,  Oreg 288 

Milking,  investigation  of  methods.  Wis.  094,1007 

machines,  use 386 

new  methods 286, 287, 802 

sheds  in  Victoria 488 

trials  in  England 905 

Millardet,  A.,  biographical  note 619 

Millet,  analyses 72 

barnyard ,  for  forage,  Mass 139 

culture  e.xperiments,  X.  Dak 25 

rust,  notes 771 

seed,  hog,  digestibility,  Minn 993 

smut,  treatment 457, 978 

time  required  for  maturing,  N.  Dak.  346 

varieties.  Can 132 

Mass 135 

Milling  by-products,  utilization 479 

handbook 7S5 

products,  absorption  of  odors  and 

gases  by 780 

analyses 477 

methodsot  examination.  477 
Mimulus  liiteus,  prevention  of  germination 

of  pollen  by  irritability  of  stigma .S40 


Page. 
Mineral  salts,  effect  on  respiration  of  jilants  943 
Minerals  of  Cape  of  Good  Hope,  analyses..  837 
Minnesota  Station,  financial  statement..  304,1131 

notes 98, 409, 511 

report  of  director 304,1131 

University,  notes 98 

Mirasmiis  sacchari,  notes 1086 

Mississippi  Station,  financial  statement 616 

report  of  director 616 

Missouri  Fruit  Station,  financial  statement.      929 

notes 617,931 

Station,  notes 198, 823, 1034 

University,  notes...  98,721,823,1034,1135 

Mistletoe  affecting  the  tea  plant 205 

Mitrcmyces  spp. ,  notes 942 

Mi.ved  feeds,  analyses.  Conn.  State 904 

Mass 1001 

N.J 380 

R.I 279 

Wis 1001 

MniotiltidtE,  descriptive  catalogue 550 

Modiola  decumbens,  notes,  Cal 256 

Mohair  manufacture,  description,  U.  S.  D.  A .      383 

production  in  the  United  States 800 

Moisture,  determination  in  honey 836 

manure 938 

Mola.scuit,  notes 381,1002 

Mola.sses,  analyses 682 

and  baga.sse  as  a  cattle  feed 381 

bread  for  cattle 1104 

determination  in  molasses  feeds.      544 

feed  for  cows 802 

notes 1002 

feeds,  allowable  water  content ..      544 

composition 1003 

feeding  value 479, 685 

for  farm  animals (191, 692 

sheep  and  horses 684 

manufacture 685, 1104 

peat  meal,  keeping  quali- 
ties      1104 

preparation  on  the  farm  . .      691 

for  army  horses 285 

cows 695 

farm  animals 691, 692 

horses 1110 

utilization 717 

Mold,  analyses.  Mass 649 

effect  on  composition  of  oleomarga- 
rine and  butter 225 

Molds,  resistance  to  metallic  salts 422,670,742 

respiration  as  affected  by  media 742 

Mole  cricket,    description   and    remedies, 

Porto  Rico 885 

development    of     digging 

feet 077 

Mollusks  of  economic  importance 783 

Molybdic  solution  preparation 910 

Monascus  in  rice  fermentation 745 

Moniezia  cxjmnsa,  notes i 1 129 

Monilia  disease,  notes 1089 

Monilia fructigena,  notes 461, 776, 980 

Cal 668 

S.  C 161 

Monkeys,  infection  with  bovine   tubercle 
bacilli 915 
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Jfoukeys,  iiifec^tiou  with   bovine  tubercle 

bacilli,  U.  S.  D.  A G98 

Monoctinus  imicolor,  notes 988 

Monohammus  confusor,  life  history 984 

notes 988 

U.  S.  D.  A  ....  585 

Kfutcllatus,  life  history 984 

Moxopliadnus  hipunctatus,  notes 64 

Muvoplilcbiia  ckilbergiic,  notes 472 

stebbingii,  notes 472 

tcctonx,  notes 472 

Monopiilota  nitbilella,  notes,  U.  S.  D.  A 166 

Monoxia puncticoUis,  notes,  Colo 1092 

U.  S.  D.  A 1092 

MontiUia  College,  notes 198, 824, 1135 

Station,  financial  statement 95 

notes 198, 824, 1034, 1135 

report  of  director 95 

Montbretia,  growth  as  affected  by  colored 

light 547 

Montgomery  County,   Tenii.,   soil    survey, 

U.  S.  D.  A 641 

Moon,  relation  to  droughts,  U.  S.  D.  A 845 

rainfall 847 

Moor  culture,  new  periodical 412 

Culture  Station  at  Karlshuld,  report.  432 

soils,  fertilizer  experiments 128 

fertilizers  for 22 

treatment 849 

Morbus  maeulosits  in  horses,  treatment 84 

treatment 301, 705, 1119 

Morchella  esculenia,  analyses 991 

notes,  Iowa 742 

Moringa   pterygosperma,    composition    and 

nutritive  value 378 

Moriis  alba,  notes,  Mont 45 

Mosquitoes,  development  and  hibernation, 

U.S.D.A 1091 

in  Algiers 890 

forests 890 

India 677 

Mississippi,  Miss 375 

New  Hampshire 884 

New  Jersey 67, 68 

N.J 586 

oriental  countries 881 

theCity  of  Mexico 375 

Philippine  Islands 890 

vicinity  of  Paris 784 

larvse,  studies 077, 1099 

life  history 784 

notes 167, 678 

Minn 779 

Miss 587 

U.S.D.A 585 

parasites 375 

plans    for    extermination    on 

Long  Island 677 

relation  to  diseases,  U.  S.  D.  A.  171 

remedies  U.S.D.A 403,1091 

salt-marsh,  notes 592 

N.J 273 

transmission  of  diseases  by..  403,883 
transmission   of    diseases    by, 

U.S.D.A 403 

Motacilla  alba,  feeding  habits 651 
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Moths,  lantern  traps  for,  N.  Y.  Cornell 272 

life  hi.story 467 

parasites 676 

Motors,  injection 405 

use  in  agriculture 405 

Mouse  plague  organism 843 

typhus  bacillus 337 

Mo\vers,  trials  in  Belgium 928 

Mowrah  meal,  digestibility 1104 

Muck,  analyses.  Can 130 

N.  H 196,1058 

Vt 10, 1045 

value,  U.  S.  D.  A 96 

Mucor  exitiosus  affecting  locust 67 

mucedo  as  affected  by  metallic  salts.  422, 742 
rouxianus  and  Micrococcus  sp.,  symbi- 

osus ■ 335 

stolonifcr,  respiration  as  afTected  by — 

light 839 

media 742 

Mud,  analyses.  Can 130 

notes,  Ariz 719 

of  Piave  River,  analyses 1059 

showers,  notes 552 

Mulberries,  culture 891 

U.  S.  D.  A 966,989 

handbook 660 

Mulberry  diseases,  investigations 264 

dwarf,  disease 1090 

fruit  disease,  notes 531 

paper,  notes,  Cal 256 

white,  notes,  Mont 45 

Mules,  Australian,  for  military  purposes  ...  1000 

cotton-seed  meal  for 691 

Miss 600 

in  the  United  States 800 

molasses  for 691, 1001 

parasitic  disease  in  the  Philippine 

Islands 400 

use  for  farm  work 1000 

Municipal     engineering     and    sanitation, 

treatise 615 

Murgantia  histrionica,  notes,  Cal 267 

U.S.D.A 165 

Muriate  of  potash,  analyses,  Conn.  State ...  649 

La 1058 

Mass 649 

N.J 750 

Vt 10 

Masa  basjoo,  juice  of  pseudo-trunk  iu  win- 
ter   12 

Muscardine  for  destroying  Cteonus  puncti- 

venlris 674 

Muscle  derivative,  new 738 

JIuscles.  pentoses  in 175 

Musculamine.  preparation  irom  muscular 

tissue 738 

M  uscular  work,  effect  on  body  temperature .  174 
digestion,  U.  S. 

DA 477 

excretion   of   car- 
bon dioxid.  ..  789.1100 

metabolism 694. 787 

metabolism.  U.  S 

D.  A 477 

physiological  efTects 477 
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Mushroom  disease,  notes 879 

Mushrooms,  analyses 991 

culture  in  France 145 

identification  and  use  as  food.  637 

natural  enemies,  U.  S.  D.  A 671 

Mask  ox,  description,  U.  S.  D.  A 685 

Muskmelon  anthracnose,  notes,  Mass 158 

blight,  notes,  Colo 160 

Mass 158 

diseases,  notes,  Del 260, 364 

downy  mildew,  notes.  Mass 158 

N.H....  159 

leaf  blight,  notes,  Del 260 

Muskmelons,  American,  origin  of  varieties, 

N.H 1064 

culture,  N.  Y.  Cornell 40 

U.S.D.A 90 

at  Rocky  Ford,  Colo.  144 

experiments,  Ga 437 

N.C...  1063 

under  cloth 657 

fertilizer  experiments,  Ga 437 

mulching 438 

varieties 862 

Cal 256 

N.H 1063 

Mustard  as  affected  by  potash  fertilizers 561 

Chinese,  composition  and    nutri- 
tive value 378 

wild,  destniction 156, 260, 768, 769 

Musts,  distilling 1029 

Mutation  theory 226, 526 

Mutillida-,  notes 1098 

Mutton,  production  as  affected  by  manures.  899 

Mycology,  technical  treatise 1050 

Mycoplasma  theory  of  rust  propagation 770 

2Ii/cii<ijih:rrdla  coffcx,  n.  sp.,  description 161 

Myriaixjlella  orbicularis,  n.  gen.  and  n.  sp., 

description 455 

Myriapods  of  Sao  Paulo 1052 

Mytilaspis pmnoruvi.    {Sec  Bark  louse,  oyster 
shell.) 

Myxomycetes,  culture 946 

Nacerdes mclanvra,  notes 1098 

Nagana  and  mal  de  caderas,  differences ...  924 

symptoms 1127 

transmission 614 

treatment S24 

Narcissus  fire  disease,  notes 369 

Narcosis,  cellular,  demonstration  of 1119 

Nasturtiums,  notes,  N.J 571 

National  Farm  School  at  Doylestown,  Pa., 

notes 308 

Institute  of  Agriculture  at  Paris, 

memoir 832 

Nature  study,  book  on 408 

bulletin,  Can 822 

movement 1075 

work,  N.  Y.  Cornell 616 

Nebraska  Station,  financial  statement 304 

■    notes 198,511,931 

report  of  director 304 

University,  notes 198, 

511,931,1135 

Nectarines,  relation  to  peaches 45 

varieties,  Va 964 


Xectarophora  destructor.     (See  Pea  louse.) 

Ncctria  coffeicola,  notes 460 

/ruticosa,  n.  sp.,  description 455 

luteopilosa,  n.  sp. ,  description 455 

sp.  affecting  cacao 882 

spp.  affecting  cacao 60 

vanillic ,  n.  sp.,  description 460 

Nematode  disease  of  bananas 264, 368 

coffee 459 

cowpeas,  U.  S.  D.  A..      262 

rice 877, 980 

tea 265 

disea.ses,  notes 160, 460, 1086. 

Nematodes  and  stinking  smut  of  wheat, 

coexistence 456 

intestinal,  method  of  adhesion.      193 

notes 986 

Cal.. 267 

Nematus  append iculatus,  notes 463 

co7isobrinus,  notes 463 

grossidarix,  notes 463 

ribesii,  notes 463, 673 

rufipes,  notes 463 

Nencki.M.,  biographical  sketch 838 

Ncocosmospora  vasinfccta,  notes 667, 977 

Neomorphs,  inflammatory,  experimental..     1118 

Nephritis,  acute,  in  horses  and  dogs 922 

Nerve  tissue,  development  as  affected  by 

lecithin 684 

Nevada  Station,  financial  statement 929 

report  of  director 929 

University,  notes 198 

New  Hampshire  College,  notes.  824,931,1034,1035 
Station,    financial    state- 
ment   196,1131 

notes 824, 

931, 1034, 1135 
report   of     vice- 
director 196,1131 

New  Jersey  Stations,  financial  statement...      616 

notes 931 

report  of  director 616 

New  Mexico  College,  notes 1034 

Station,  financial  statement.  196,929 

notes 198, 1034 

report  of  director 929 

New  York  Cornell  Station,  financial  state- 
ment  95,821 

notes 410,511 

report    of    di- 
rector   95, 821 

University,  notes. 511 

State  Station,   financial  state- 
ment       1031 

notes 199,1135 

report     of     di- 
rector    95, 1131 

Nicotiana,  hybrids 1074 

Nicotin,  role  in  tobacco  plant 841 

Night  soil,  use  in  vegetable  culture 657 

utilization 22 

in  Europe 850 

Nightshade,  black,  composition  and  nutri- 
tive value 378 

Nile  dams 404, 619, 820, 1030 

Niobrara  Forest  Reserve 360 
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Nisporo,  iiiiiily.ses 522 

Nitragiii  experiments 1047 

Nitrate  of  potash,  analyses,  N.  H 130 

soda,  analyses,  Conn.  State 649 

La 1058 

Mass 649 

N.  H 1058 

N.J 750 

Vt 10 

and    ammonia  salts,   rela- 
tive fertilizing  value  ...  27, 953 
availability  of  nitrogen  in, 

N.J 557 

deposits  in  Algeria 557, 558 

California 558 

for  destroying  weeds 260 

forests 665 

grapes  358 

market    garden    crops, 

U.  S.  D.  A 929 

vegetables,  N.  J 247 

potas.sium perchlorate  in.  129, 344 

use 961 

on  Hawaiian  soils 555 

Nitrates,  apparatus  for  determination 940 

determination  in  water 6 

development  and  distribution  in 

soils.  Wis 231 

effect  on  soil  inoculation 344 

in  ground  water,  Colo 426 

loss  by  leaching 342 

production  from  atmospheric  ni- 
trogen    119,419 

Nitre  lime,  analyses,  Mass 234 

Nitric  acid,  detection 224 

determination 328,545,940 

jiroduction    from    atmospheric 

nitrogen 119, 419 

Nitrification  experiments 234 

in  different  soils,  N.  C 1056 

organisms JJ  850 

soils 20, 231, 850 

Wis 231 

studies 110, 850 

Nitrites,  apparatus  for  determination 940 

in  ground  water,  Colo 426 

Nitrobenzol,  bactericidal  action 1016 

Nitrogen,  annual  balance  in  soil 5 

apparatus  for  determination 631 

assimilation 647 

as  affected    by    re- 
moval of  spleen..      791 

by  alfalfa 650 

bacteria..  332,533,743 

cereals 945,1000 

legiunes 421,1048 

Ky....      241 
plants  ....  231,422,521 
atmospheric,  absorption  by  decom- 
posing leaves 849 

density 745 

fixation  in  soils 850 

oxidation 119,419 

utilization  b^-  plant.s.      850 

availability  in  fertilizers,  N.J 5.57 

available,  determination 108 


Page. 

Nitrogen,  combustion 419 

determination 7, 108, 118 

apparatus  for 119 

in  manure 938 

Kjeldahl  method..  544, 
1043 

nitrates 118,1043 

organic  compounds  835 
free  extract  matter  in  artichokes, 

Vt 8 

potatoes, 

Vt 7 

in  humus 20 

metabolism 594,595,696 

as  affected  by  muscu- 
lar work,  U.S.  D.  A.  477 

experiments 787 

in  horses 901 

man 1099 

U.  S.  I-).  A....  788 
organic,  availability  in  fertilizers, 

Vt 21 

determination    in    pres- 
ence of  nitric  nitrogen.  1043 
determination  in  water. .  224 
from    different    sources, 

fertilizing  value 509 

oxidation  of  compounds.  835 

source  in  forest  soil 849 

Nitrogenous  bodies,  separation 108 

fertilizers,  comparison 22, 

233,753,851 

Mass..  133 
comparison,  pot  ex- 
periments. Conn. 

Storrs 953 

effect  on   composi- 
tion of 

plants  344 
sugar 

beets  .  142 

use,  N.  J 557 

superphosphates  and  guanos, 

analyses.  Conn.  State 649 

Noodles,  methods  of  examination 683 

Nori,  analyses 378 

North  Carolina  College,  notes 199, 721 

Station,      financial      state- 
ment   1032,1131 

notes 199,410,721 

report  of  director..  1131 
North  Dakota  Edgeley  Substation,  results, 

N.Dak 25 

Station,  financial  statement.  95 

notes 824 

report  of  director...  95 

Norway  spruce,  planting  in  Iowa 873 

Nosema  spp.,  notes 989 

Notodonla  concinna,  notes 888 

unicornis,  notes 888 

Nuclei  in  plants  as  affected  by  parasites —  121 

Nucleic  acid  in  wheat  embryo.  Conn.  State.  326 

physiological  study 895 

Nucleoproteids     of     the     pancreas     and 

thymus 539 

^'ummlllari(t  discrita,  notes,  111 160 
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Nun,  in  Sweden 887 

notes 885 

Nursery  industry  in  the  United  Stutes 764 

inspection,  Conn.  State 63, 984 

Va 272 

\V.  Va 65,986 

in  Maryland 1093 

Montana 986 

New  Hampshire 1098 

Victoria 1093 

WestVirginia,W.Va.  986 

methods 512 

stock  disease,  notes 774 

insects  affecting,  U.  S.  D.  A..  169 

notes.  Wash 439 

Nutmegs,   culture  in    Central    and    South 

America 663 

grafting 1070 

Nutrient  preparations,  new 173 

Nutrition  investigations,  U.  S.  D.  A 593 

in     the      United 

States 894 

(See  also  Dietary, 
Food,  Metabol- 
ism, etc.) 

physiology  of 379 

Nutrium,  composition.  Pa 480 

Nuts  at  South  Haven  Substation,  Mich 143 

bleaching,  Cal 265 

Nymphaias,  structure  of  stems 11 

Nysius  minutus,  notes,  U.S.  I).  A 672, 1092 

k .  cork ,  in  New  South  Wales 258 

disease,  new 778 

English,  Cal 256 

flea-beetle,  notes 66 

forests,  regeneration , 974 

substitution  for  beech  in  Ger- 
many    1076 

pruner,  notes 166 

scale,  notes 66 

tan  barks,  analyses,  Cal 712 

tortrix,  notes 1093 

tree  canker,  notes 368 

Oaks,  fungi  affecting 462 

Oat  and  pea  hay,  analyses.  Conn.  Storrs 1001 

clippings,  analyses,  Wis 790 

feed,  analyses,  Conn.  State 904 

Mass "lOOl 

Pa 683,684 

Vt 72 

grass,  tall  meadow,  notes,  Colo 139 

Idaho 240 

hay,  analyses,  Conn.  Storrs 1001 

Helminthosporiura  diseases 877 

hulls,  analyses,  Wis 790 

loose  smut,  occurrence  as  affected  by 

time  of  sowing 877 

rust,  notes 771 

treatment,  S.  Dak 978 

shorts,  analyses,  Wis 790 

smut,  loss  from,  111 367 

notes 673 

treatment 580, 666, 772 

Ky 242 

Me 877 

Mont 75 
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Oat  smut,  treatment,  S.  Dak 978 

Wis 958,978 

Oatmeal,  analyses 1102 

Wis 790 

nutritive  value,  Minn 275 

Oats,  Alinit  experiments 742, 1049 

analyses 34, 72 

Ky 242 

as  affected  by  potash  fertilizers 561 

breeding  30 

experiments 216, 242 

composition  during  ripening 347 

culture 34, 565 

La 1059 

experiments 236, 349, 434, 1062 

Can 131 

N.Dak 25 

digestibility 1105 

effect  on  water  content  of  soil 345 

electro-culture 353 

fertilizer  experiments 29, 341, 349, 

432,434,7.53,851,1058 

Cal 236 

Can 131,133 

Colo 1059 

Ky 242 

Mas.s 134 

N.J 557 

Ohio 428 

fertilizers  for 242 

germination  as  affected  by  formalde- 
hyde. Wis 975 

green  manuring 429 

ground,  analyses 381 

Conn.  State 904 

Pa 638 

Vt 72 

improvement  at  Olbersdorf 741 

penetration  of  tis.sues  by  bacteria 743 

phosphates  for 434, 750 

plant  selection 434 

production  in  the  United  States 757 

protein  content  as  affected  by  soil. 

Wis 955 

root  growth  as  affected  by  tempera- 
ture        434 

rust-resistant  varieties 465 

seed  selection 564 

seeding  experiments 349, 431 

time  required  for  maturing,  N.  Dak. .      346 

top-dressing  with  potash  salts 647 

varieties 34, 139, 236, 432, 661, 854, 960 

Can 131,751 

Ky 242 

Mont 26 

N.Dak 26 

Pa 652 

Wis 957 

vitality  as  affected  by  age 529 

water  requirements,  U.  S.  D.  A 714 

Wis 955 

yield  as  affected  by  size  of  seed 432 

Ocean  currents 552 

Ochsenheimeria  taurella,  notes 467 

Oaieria  dispar.    (See  Gypsy  moth. ) 

Odontata  dursalis,  notes,  U.  S.  D.  A 672 
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Odoiifdtn  fip.,  notes,  U.  S.  D.  A 672 

(Edcmama  cwieinna,  notes,  Conn.  State 63 

CEdomyces  leproides,  notes 57, 979, 1085, 1090 

(Enothcra  crticiala,  atavistic  variations 527 

Officials  in  Upper  Egypt 1033 

Ogdocoiila  cinereola,  notes,  U.  S.  D.  A 166 

Ohio  Station,  notes. .  98, 199, 511, 824, 931, 1035, 1136 

publications,  index 406 

University,  notes 199, 1136 

Oiceoptoma  opaca,  notes 885 

Oidium  citri-axirantii,  n.  sp.,  description 161 

hormini,  n.  sp.,  description 977 

lactis,    respiration    as   affected    by 

light 839 

tuckeri,  relation  to  weather 61 

OikdicHS  platC7isis,  parasites  of 1098 

Oil-cake  waste,  analyses,  N.  J 750 

Oil  cakes,  feeding  value 185, 479, 791 

fields,  development  in  Montana 1133 

in  Louisiana 428 

meal,  analyses,  N.  Y.  State 790 

Wis 790 

for  cows 801 

transformation  in  seeds  during  germi- 
nation    330 

trees.  New  Zealand,  notes,  Cal 256 

volatile,  in  Cnjptomeria  japonica 362 

Oils,   determination  of   iodin  value,   Wijs 

method 631 

digestibility 594 

edible,  methods  of  analysis,  U.  S.  D.  A.  7 

essential,  extraction  from  plants 50 

in  Cyprus 718 

industry  in  West  Indies 448 

notes 871 

hydrolysis  with  dilute  acids 992 

iodin  absorption 836 

comparison  of  meth- 
ods   523 

salad,  refractive  indices 225 

vegetable,  formation 944 

Oklahoma  College,  notes. . . .  199, 617, 721, 824, 1136 

Station,  financial  statement 406 

notes....  199,617,721,824,1136 

report  of  director 406 

Oleaginous  compounds,  reserve,  transforma- 
tion in  plants 329 

Oleomargarine,  composition  as  aflfected  by 

growth  of  mold 225 

nutritive  value,  Minn 275 

Olive,  Cycloconium  disease 881 

fumagin,  description 881 

knot  in  California 881 

oil,  extraction 1030 

formation 944 

industry  in  Cyprus 718 

manufacture 441,712 

refuse,  analyses,  Cal 649 

Olives,  analyses 945 

Cal 441 

coloring 356 

culture 441 

Cal 441 

varieties  for  oil  production 863 

Onion  maggot,  notes 1093 

nematode  diseases,  notes 1086 


Onion  seed,  vitality   as   affected    by   age, 

Conn.  State 364 

smut,  treatment 164 

Ohio 68 

thrips,  notes 64 

Pa 886 

Onions,  culture 38,963 

Oreg 1063 

U.S.  D.  A 96 

experiments,  Okla 859 

in  Cache  la  Poudre  Valley, 

Colo 1065 

California 144 

Holland 658,860 

the  mountain  glades,  W. 

Va 858 

West  Indies 570 

fertilizer  experiments 962 

Mass 134 

irrigation  experiments,  Ariz 195 

pickling  in  Holland 8G0 

.soil  tests.  Mass 134 

varieties 40, 963 

Can 144 

N.  H 1063 

Okla 859 

Welsh,  notes 40 

wild,  removal  of  taste  from  milk, 

Ala.  College 802 

use  as  food 660 

Onoclea  gensibilig,  poisonous  properties 14 

Oospora  canina  in  dogs 708 

scabies.    (See  Potato  scab. ) 

Ophiobolus  graminis,  notes 580, 978 

Ophionectriafoliicola,  n.  sp.,  description 455 

Ophthalmia  of  sheep  in  Australia 186 

Orange  bark  weevil,  notes 782 

black  rot,  notes 459 

diseases,  notes 459 

dog,  notes 464 

leaf  scorch,  notes 261 

mite,  notes 459 

root  grub,  notes 882 

rot,  new 161 

scale,  red,  notes 887 

Oranges,  analyses 522 

Cal 661 

culture 45 

in  Florida 45 

Jamiaca 147 

southern    California 

Cal 147 

curing 442 

grafting  on  Trifoliata  stock 868 

hardy 661 

hybrid 442 

packing,  Fla 661 

pollination    experiments,    U.    S. 

D.A 634 

salicylic  acid  in,  Mont 892 

stocks  for 441 

Orbus  niger,  composition  at  different  stages 

of  growth 236 

Orchard  diseases  in  Vermont,  Vt 1087 

grass,  culture,  Idaho 240 

notes,  Colo 139 
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Orchards,  cover  crops  for 439, 1073 

Mass 42 

Nebr 1066 

culture  experiments 438, 1073 

Nebr 1066 

inspection  in  Maryland 1093 

Montana 986 

Victoria 1093 

West   Virginia,  W. 

Va 986 

(See   also    Nursery 
inspection.) 

locating  and  planting,  Wash 439 

neglected,  improvement,  R.  I...  253 

nursery  stock  for  Washington . . .  439 

silver  blight  affecting 54, 59 

water  requirements,  U.  S.  1).  A. . .  714 
western,  contributions  from  Old 

World  46 

winter  treatment.  Mo 865 

Orchid    hybrids,   application    of    Mendel's 

law  to 447, 970 

parasite,  new 982 

Orchids,  ash  analy.ses 14 

culture,  handbook 663 

in  leaf  mold 360,447 

endophytic  fungi  of 330 

growing  from  seed 150 

hybridization 150 

Oram  australasia',  notes 463 

bilunatus,  notes 463 

Oregon  College,  notes 306 

Station,  financial  statement 406 

notes 306, 824 

report  of  director 406 

"Orf"  of  sheep 186 

Organisms,  denitrifying,  studies 428 

Oribata  orbicularis,  notes 1093 

Origin  of  species  by  mutation 226, 526 

Ormerod,  Eleanor  A.,  biographical  note  . . .  167 

Ornamental  plants,  notes,  N.  J 574 

Ornithology,  American  economic,  bibliog- 
raphy, N.  H 842 

Orobanche  epithymum,  description 259 

lutea,  notes 263 

minor,  description 259 

notes,  X.  .7 .579 

raniosa,  notes,  N.J 579 

rapum,  description 2.59 

tinctoria,  notes 263 

Orobanche,  notes 259 

Orthoptera  in  Arizona,  new  species 884 

of  North  America,  index .592 

Osage  orange,  culture  for  silkworms,  U.  S. 

D.  A 966 

Oscinis  frit,  notes 885, 888 

Ostriches,  atrophy  of  liver 402 

Otiorhynchiis  sulcatus,  notes 467 

Ovularia  citri,  notes 981 

Ox  tongue,  notes 976 

Oxy-phenyl-ethyl-amin  in  pancreas  diges- 
tion    74 

Oxya  velox,  notes 472 

Oxydases,  destruction  of  toxins  by 1015 

Oxygen,  compressed,  impurities  in 835 

measurement  in  metabolism  ex- 
periments    551 


Page. 

Oxyhemoglobin,  cleavage  products 1044 

Oyster  beds,  contamination  by  sewage  in 

Narragansett  Bay 333 

Oyster-shell  bark-louse,  notes 370, 462,  .587, 

673, 780, 986, 1093 

Can 168,170 

Mass 65 

N.H 268 

N.J 586 

I'.  S.  D.  A 169 

remedies.  Can 170 

Oysters,  bacterial  flora  of  intestines 535 

propagation,  N.  J 602 

Pachi/ttjliis  rinerascens,  notes 676 

111  igratoroides,  notes 676 

suJcicollis,  notes 676 

Painted  butterfly,  notes 166 

Palm,  cabbage,  composition  and  nutritive 

value 378 

chlorosis 777 

disease,  notes 60 

trees  of  Brazil 51 

weevils,  notes,  I'.  S.  D.  A 671 

Palmer  worm,  notes 1093 

N.Y.  State 62 

Palmetto  weevils,  notes,  U.  S.  D.  A 671 

Pamphila  augias,  notes 588 

Pamphihis  fiaviventris,  notes 463 

Pancreas,  pentoses  in 175 

Pancreatic  diastase  as  affected  by  different 

chemicals 681 

secretion  and  digestion 789 

Panicum  gra.ss,  feeding  value 177 

Paper,  manufacture  from  cotton-seed  hulls.  712 

treatise 712 

Papilio  asterias,  notes,  N.  Y.  State 63 

cresphontes,  notes.  Conn.  State 63 

Paprika,  chemical  studies 894 

Paracasein,  salts  formed  with  acids,  N.  Y. 

State 607 

Paralysis,  bulbar,  in  horses 1128 

parturient.     {See  Milk  fever,  i 

Paranuclein  in  cheese,  N.  Y.  State 805 

Parasites,  effect  on  animal  cells 193 

plant  cells 121 

relation  to  host  plants 841,976 

Paresis,  parturient.     {See  Milk  fever.) 

Paris  green,  analyses.  La 24, 1099 

N.  Y.  State 889 

Oreg 328 

U.  S.  D.  A 472 

effect  on  foliage 114 

notes,  Cal 267 

use  with   Bordeaux  mixture, 

N.J  579 

Parks,  management 974 

trees  for,  U.  S.  D.  A 154 

Parlatoria  hlanchardi,  notes,  U.  S.  D.  A 585 

Parsnips,  electroculture 353 

fertilizer  experiments 963 

N.  Y.   Cor- 
nell    23 

varieties 860 

N.H 1063 

Parturient  apoplexy,  paralysis,  or  pare.sis. 

{See  Milk  fever.) 

Paspalum,  analyses  894 
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Piis[)iilum  culturt',  La 1059 

I'n.<paht7n  (Ulatatum,  culture  experiments.  561, 565 

frumcntaccum,  analyses 894 

longiflornm ,  analyses 894 

scrobindatum,  analyses 894 

Pastes,  alimentary,  manufacture,  U.  S.  D.  A.      476 
methods    of     examina- 
tion    683, 7:« 

Pasteurelloses,  notes 926 

serum  treatment 818, 819 

Pasteurellosis,  bovine,  in  Indo-China 701, 

918,1123,1124 

in  sheep 1125 

Pasteurization  experiments,  U.  S.  I).  A 693 

of  cream 389 

in  butter  making-. .     390, 
1011 

dairy  by-products 390 

milk 81, 184, 289, 489, 907 

in  bottles 906 

butter  making  . . .      185 
Pasture,  improvement  as  tested  by  sheep  . .      798 

plants  in  Iceland 432 

Pastures,  fertilizer  experiments 28, 995 

grass  mixture?  for 433 

liming 27 

manuring 798 

permanent 28, 185,  419 

sheep 798 

Pea  louse,  destructive,  notes,  Del 269 

Mich 268 

N.J 586 

green,  notes.  Conn.  State 63 

notes 984, 1093 

Pea  root  disease,  notes,  Colo 157 

weevil,  extermination 536 

notes 168, 587, 885, 984, 987 

Can 1061 

U.  S.  D.  A 166 

remedies 984 

Peach  aphis,  black,  notes 465, 883, 1093 

r.  S.  D.  A 169 

notes 466, 587 

brown  rot,  notes 461 

treatment,  S.  C 161 

gummosls,  investigations 458 

leaf  blister-mite,  notes,  1'.  S.  D.  A...      169 

curl,  notes 458, 465, 467, 1097 

Ga 879 

N.H 159 

treatment 58, 61, 373 

Idaho 60 

Mich 143 

rust,  treatment 373 

lecanium,  notes 370, 466 

U.  S.  D.  A 169 

mildew,  notes,  U.  S.  D.  A 169 

root  borer,  Cal.,  notes 883 

knot,  notes 880 

rot,  notes,  N.  H 159 

rust,  notes 776 

scab,  notes 467 

scale,  notes 587 

U.S.D.A 169 

white,  remedies 465 

Jla. 470 
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Peach  silver  leaf  disease 59, 880 

tree  borer,  California,  investigations, 

Cal  468 

notes 466, 780 

Cal 267 

Miss 587 

U.S.D.A 169 

twig  borer,  notes 370, 466, 780 

Cal  267 

U.S.D.A 169 

worm,  remedies,  Cal 590 

Peaches,  as  affected  by  fungicides,  Tenn. . .  163 

spring  frosts 46 

Chinese  cling  group,  Del 252 

culture  experiments 439 

fertilizer  experiments.  Conn.  State  354 

industry  in  We.st  Virginia 862 

injury  by  crude  petroleum 989 

in  winter   as  affected    by 

methods  of  culture,  Nebr.  1067 

of  buds  by  cold 760 

insects  affecting 466 

Colo 169 

laying  down  trees,  Colo 1069 

Peen-to  group,  Fla 440 

propagation  253 

pruning,  Mich 143 

Stringfellow  method 254 

relation  to  nectaripes 45 

salicylic  acid  in,  Mont 892 

setting,  Stringfellow  method,  K.  J.  567 

soils  for,  U.  S.  D.  A 642 

storage  and  shipment  experiments  865 

experiments 866 

thinning 254,355,965 

thinnings,  Md 253 

varieties 46 

Can 41 

Fla 440 

La 249 

Mo 440 

N.J 567 

U.S.D.A 356 

Va 964 

for  Pennsylvania 965 

I'eanut  bran,  analyses.  Conn.  State 904 

pulp,  availability  of  nitrogenin,  N.  J  577 

shells,  digestibility 1104 

Peanuts,  analyses 72 

Conn.  State 904 

culture,  La 1059 

experiments 561 

La 650 

for  pigs,  Ala.  College 998 

poultry 1001 

production  in  the  United  States. . .  757 

sulphur  content,  N.  C 1043 

transformation  of  oil  in  seeds  dur- 
ing germination 330 

Pear  and  apple  hybrid 440 

bitter  rot,  notes 1082 

black  spot,  notes 1082 

blight  in  California 582, 879 

notes 579 

U.S.D.A 169 

ireatment,  Del 261 
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Pear  blight,  treatment,  N.J 579 

borer,  sinuate,  notes,  N.J 586 

U.  S.  D.  A 169 

brown  rot,  notes 461 

canker,  investigations 458 

treatment,  Del 260 

disease,  notes 261 

U.  S.  D.  A 169 

fire  blight.  Del 366 

leaf  blister-mite,  notes 466, 987 

U.  S.  D.  A 169 

midge,  notes 463,1093 

N.J 586 

U.  S.  D.  A 169 

must,  fermentation 1089 

psylla,  notes 64,673,984,987 

Conn.  State 63 

U.  S.  D.  A 169 

sawfly,  social,  notes 463 

scab,  notes,  U.  S.  D.  A 169 

treatment 61, 775 

slugs,  notes 984, 1093 

Cal 267 

thrips,  notes 687 

Pears,  cold  storage 760 

crossing  experiments 572 

culture,  handbook 660 

drying 438 

insects  affecting 466 

Colo 169 

modifications  cau.sed  by  dimorphism.  %5 

grafting 965 

pollination,  Del 252 

experiments 572 

pruning 2.53 

root  pruning 966 

.storage  and  shipment  experiments..  865 

experiments 866 

thinning,  Md 253 

varieties 46, 967 

Can 41 

La 249 

Mich 143 

N.J 567 

Okla 406 

Pa 965 

catalogue,  Va 660 

cla.ssification 46 

water  content  of  foliage  and  twigs..  942 

Peas,  asparagus,  notes,  Cal 256 

Canada    field,    culture   experiments, 

N.  Dak 25 

fertilizer  ex  peri- 
ments,  N.  Y.  Cor- 
nell   23 

canning 867 

cooking  quality  as  affected  by  meth- 
ods of  culture 40 

crossing  experiments 963 

culture 38 

Oreg 1063 

experiments.  Can 131, 1061 

development  of  root  tubercles 749 

dried,  analyses 1102 

edible  pod,  notes,  Cal 2.56 

effect  on  water  content  of  soil 345 
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Peas,  fertilizer  experiments 30, 6.58 

Can 131 

field,  improvement 360 

notes,  Colo 139 

for  green  manuring 433 

germination^experiments 974 

ground,  r.  corn  meal  for  pigs.  Wis 999 

irrigation  experiments,  Ariz 195 

mulching 438 

penetration  of  tissues  by  bacteria 743 

production  in  the  T'nited  States 7,57 

root  system  as  affected  by  fertilizers. .  345 

seed  selection.  Can 1061 

varieties 658 

Can 144, 7.52, 1061 

Mich  143 

Mont 26 

N.H 1063 

N.J 568 

Okla 860 

vitality  as  affected  by  age 529 

water  requirements,  Utah 29 

Peat,  analyses.  Cal 632 

ashes,  fertilizing  value 129 

bogsin  Ireland 19 

closet  system,  adaptation  to  towns 716 

fertilizinfr  value 429 

for  packing  fruits 571 

industry  in  Canada 963 

Europe 953 

soils,  chemical  study 894 

fertilizing  value 849 

sterility 19 

value,  U.  S.  D.  A 96 

Pebrine,  notes 989 

Pecan  budding,  U.  S.  D.  A 968 

insects,  notes.  Miss 587 

Pecans,  culture,  La 445 

at  .South  Haven  Substation, 

Mich 143 

Pediculoides  graminum,  notes 884 

Pelargonium  ru.st,  description 983 

PeninUaria  spirain,  analyses 894 

Penicillium  glaucum  as  affected  by  copper 

salts 422 

notes,  N.  Y.  State 1088 

resistance  of  spores  to 

heat 330 

to    metallic 

poisons...  742 
sp.,  respiration  as  affected  by 

light 839 

s-picafmn ,  analyses 894 

Penn iset  ii  m  typh o ide  u  m ,  cul tu  re  experiments  561 

Pennsylvania  College,  notes 198, 307, 824, 1136 

Station,  financial  statement  717,821 

notes 199, 307, 410, 721 

report  of  director. .  717,821 

Pentamethylenediamin,  in  cheese 696 

Pentatoma  triticum,  n.  sp.,  description 987 

Penthina  variegana  remedies 466 

Pentosans,  determination 9, 10, 897 

Pa 631 

in  feeding  stuffs.  112 

in  Sea  Island  cotton,  S.  C 835 

Pentoses,  absorption  in  intestines 681 
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Pentoses,  (Icturmiiiatiou 9 

ill  animal  tissues  .  175 

Peonies,  notes,  N.  .F 574 

penetration  of  tissues  by  bacteria .  743 

Peperomia,  embryology  and  germination. .  11 

Pepper,  blaek,  culture 658 

culture  in  Bombay 147 

nematode  disease,  notes 460 

Peppermint,  production  in  the  United  States  757 

Peppers,  fertilizer  experiments,  N.J 248 

variations  in 964 

varieties  for  New  Hampshire,  N.H.  1063 

Pepsin,  chemical  study 177 

determination  of  digestive  action . .  681 

proteolytic  action 681 

Porchlorate,  determination 117, 737 

injurious  effects 558 

Percolation  experiments,  Cal 639 

Perfume,  extraction  from  plants 50 

plants,  culture 50 

description 420 

Peribronchitis,  nodular,  in  horses 508 

Pcridermiumjaajni,  notes 262 

ornamentale,  n.  sp., description  159 

Pcridroma  saucia,  notes 169 

Periodical  cicada.     (See Cicada,  periodical.) 

Periodicals,  new 827 

Periplaneta  americana,  trapping 989 

Peritonitis,  traumatic,  resembling  anthrax.  923 

tubercular,  in  children 915 

Peronospurn  ctibcnsis  atru,  n.  var.,  descrip- 
tion    455 

infcstaw',  notes 1085 

parasitica  affecting  cauliflow- 
ers   532 

viiicoUi  relation  to  weather 61 

Peroxids,  destruction  of  toxins  by 1015 

organic,  effect  on  bacteria 334 

Pcrsea  gralissima,  etiolated  seedlings 528 

Persimmons,  Japanese,  juice  from  unripe 

fruit 11 

Perspiration,  observations  on 788 

Pcstalozzia  guepini,  description 265 

palmarwin,  notes,  U.  S.  D.  A 671 

Petechial  fever  in  horses,  treatment 493, 705 

Petermann,  A.,  biographical  sketch 103 

Petrcrca  pinrnicca,  notes 1052 

Petroleum,  crude,  as  an  insecticide 464, 989 

Fla ....  469 

N.J....  586 

etfect  on  foliage,  Oreg 370 

emulsion,  digestibility .594 

use  on  roads 615 

Petunias,  notes,  N.  J 574 

Pczicula  cinnamomea,  description 778 

on  oaks 462 

Peziza  willkomii,  notes 266 

Phagocytes,  structure  and  function 1016 

Phagocyto.sis  in  fowl  cholera  in  rabbits 505 

Phanerogams,  asexual  reproduction  in 841 

Pharyngitis  infectious  in  horses 300 

Phaseolus  aconitif alius,  culture 561 

mungo,  culture .561 

vulgaris,  hybridization,  Nebr 249 

Phcllomyces  sclerotioplwrus,  notes 1085 

Phigalia  strigataria,  remedies,  Mich 268 
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PMcospani  almi,  pcrilhetical  forms 1090 

Phlaosinns  dentatus,  notes 988 

punctatus,  notes,  Cal 267 

spp.,  notes,  U.  S.  D.  A 988 

Phkeolribus  liminaris,  notes.  Can 168 

Phloxes,  culture 963 

notes,  N.J 574 

Phlyctseniafcrrugalis,  notes 984 

Phobetron  pithccium,  notes,  Conn.  State 63 

Phoma  chrysanthemi,  notes 777 

Phorbia  brassirrr,  notes 1097 

jiifcicrps,  notes,  U.  S.  D.  .V 165 

lupini,  notes,  Cal 267 

Phosphate,  dehydrated  aluminum,  availa- 
bility   9.52 

deposits  in  South  Au.stralia 23 

dicalcium,  solubility  in  water. .  118 

industry  in  1902 649 

rock,  dissolved,  analyses,  Conn. 

State 649 

of  A  rkansas.  Ark 430 

statistics  of  production. . .  7.50 

Phosi)hates,  Algerian  and  Thomas 851 

analyses 433 

Ma.ss  130 

comparison 23, 36, 129, 

.563, 647,  750, 763, 851, 1059 

Mass 134 

determination  in  presence  of 
silicates,         colorimetric 

method .524 

earthy,  assimilation  as  affected 

by  carbohydrates 175 

effect  on  composition  of  forage 

plants 952 

plants 647 

feeding  value 1105 

in  natural  waters 125 

New  Zealand 130 

insoluble,  fusion 224 

mineral,  relative  availability..  343 

utilization  by  plants.  430, 

840 

natural  use 23 

pot  experiments 851 

sources  and  use 556 

water-soluble  in  soils 341 

(.See  also  Superphosphates.) 
Phosphatic  rock  in  carboniferous  limestone. 

England 849 

slag,  adulteration 649 

analyses,  Can 130 

La 1058 

and  kainit,  comparison  . . .  753 
superphosphate,  com- 
parison    23 

prizes  for  investigations. . .  723 

Phospho-molybdenum  compounds 6 

Phosphorescence,      production      by     bac- 
teria    744, 1049 

Phosphoric  acid — 

action  in  the  presence  of  lime 9.52 

and  ammonia,  relation  in  plants 343 

assimilation  as  affected  by  lime 1058 

by  plants 233 

available, determination  in  fertilizers.  107, 9?9 
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availnbU;,  determination  in  soils (>, 

110,327,748 
citrate-acid  soluble,  determination  in 

Thomas  slag 544, 834, 1(542 

citric-acid  soluble,  determination 737, 

940, 1042 

determiniition 223,  f.30, 736, 833, 940 

•     in  fertilizers 223,736,938 

organic  matter 417 

phosphatic  slag .•.  117, 

223, 736, 834 

plants 327 

soils 630,1042 

Wiborgh  jihosphate..  630 

effect  on  composition  of  potatoes 755 

development  of  root  tubercles.  749 

nitrogen  supply  in  soil 22 

sugar  beets 142 

fixatifm  in  soils 645 

for  i>lants 851 

in  bone  as  afTeeted  by  lime 851 

cotton-seed  mcal,S.C 141 

fertilizers  as  adeeted   by  soil  mois- 
ture    129 

grapes  and  wines 148 

localization  in  sagar  cane (>53 

separation  from  lime 418 

solution  in  soils 127 

transformation 737 

water-insoluble,  value 750 

Phosi)horites,  solvent  action  of  amnioniuin 

salts  on 851 

vegetation  experiments 343 

Phosphorus,  excretion  as  affected  by  mus- 
cular work 787 

metabolism 594 

in  horses 178,901 

man 1100 

U.S.  I).  A.  788 
Photobactcria,  value  in  chlorophyll  investi- 
gations    1049 

Photosynthesis    as    affected    by     varying 
amounts  of  carbon  di- 

oxid 540 

due  to  cnzyms 10-17 

investigations 329 

Photo-therapy  in  veterinary  practice 119 

Pfiuzoplcrit-  cumpta))(i,  notes,  Jlont 63 

Phragmidium  i<ubcoiiicum,  notes 461 

Pliy corny ccft  nitcns,  growth  as  affected  by 

irritation 740 

PhyUarhora  macrogpora,  n.  sp.,  description.  455 

Phyllobiology,  treatise 1017 

Phylloprrtha  horticoki,  notes 64 

Phyllosticta  Iciicatitlicmi,  notes 777 

tabaci,  notes 980 

PhyUotrcla  hipustulata,  notes,  U.  S.  D.  A 165 

ncmorum,  notes 587 

vitlnta,  notes 885 

Phylloxera,  grapes  resistant  to  869 

notes 148 

Physalosporafallaciosa,  notes 455 

vanillx,  n.  sp.,  description  ...  460 

Physical  geography,  laboratory  work  in. . .  552 

literature 616 
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Physics,  progress  in 616, 1045 

Physiography  of  California,  V.  S.  I).  A 135 

central  Montana, Mont...  432 

Pliysiology,  catalogue  of  literature 790 

literature  in  1901-2 616 

plant,  methods  in 1017 

Pliysopus  rubrocincta,  remedies 673 

Phytolacca  poisoning  of  cattle 921 

Phylophthora  iiifcstans,  notes 465, 980 

Phyloptus fuchsia',  notes 374, 889 

oleivorus,  notes 459 

vitis,  notes 669 

Phytosterol  in  butter  fat 690 

corn  oil 523 

Pickle  moth,  notes.  Pa 886 

Picrix  cch ioi'ihn,  notes 976 

Pie  melon ,  food  value,  Cal 279 

Pigeon  grass  seed,  analyses.  Wis 790 

manure,  availability  of  nitrogen  in, 

X.  .1 557 

parasi tic  disease 402 

Pigs  at  the  Experimental  Farms,  Can 180 

condimental  stock  foods  for,  Ind 602 

corn  meal  v.  ground  peas  for,  Wis 999 

whole  V.  ground,  for,  Wis 999 

cotton-seed  meal  for,  Ala.  College 998 

diamond  skin  disease,  treatment 399 

fliseases,  infectious,  treatment 399 

notes 502 

feeding  experiments 75 

Ala.  College 991) 

Ark 486 

Can 180 

Colo 600 

111 381 

Iowa 485 

Ky 283 

Mhin 284 

Mont 74 

Xebr 799 

Okla -106 

in  Montana 900 

following  steers.  111 1107 

Nebr 795 

giant  lily  bulbs  for 602 

gnizing  experiments,  .-Via.  College 996 

in  North  Carolina 71^ 

the  United  States 80(i 

insi)ection  in  Victoria 399 

management 1110 

metabolism  experiments 75 

molasses  bread  for 1 101 

paralysis 710 

raising  in  Germany 1109 

razorbacl^,  pure  and  cross-bred,  feed- 

nig  experiments.  Wis 1000 

skim  milk  for 1109 

Mo 793 

sugar  beets  for,  Mont 900 

susceptibility     to     human     tubcrch^ 

bacilli -194 

tankage  for 76 

tests  of  breeds,  Minn 284 

uiccraticm  in  intestines 1024 

wheat  •)'.  corn  for,  Nebr 799 

Pine  beetle,  notes 64 
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I'iiio  beetle,  notes,  U.  S.  D.  A 6ti 

insects  affecting,  in  the  Bliick  Hills, 

U.  S.  D.  A 6t; 

jack,  collection  of  seed 874 

Jersey  scrub,  notes 153 

rust,  culture  exi)eriments 771 

scale  louse,  notes 988 

temperature 258 

white,  in  New  England 361 

plantation  in  Pennsylvania..  -l-t9,-150 

second  growth ". 453 

Pineapple  disease,  notes 77G,  864 

fasciation  S68 

remarkable,  description 1070 

wine,  manufacture 1102 

Pineapples,  analyses 522, 894 

culture  in  Florida 45 

Jamaica 45, 864 

Queensland 864 

fresli  and  canned,  composition.  522 

Pink  eye,  notes 400 

rot  following  apple  seal),  N.Y.Cornell.  608 

Pinnoit,  artificial  preparation 430 

Pinus  altenuata  as  a  water  conserver 362 

divaricata,  collection  of  seed 874 

innps,  notes -153 

I'ionea  rimosalis,  notes,  IT.  S.  D.  A 165 

Piper  nil/rum,  culture 658 

Pi  pette  for  milk  test,  description 942 

Pirkmlaria  grisea,  description 877 

oryzx,  notes 877 

Placenta,  permeability  by  bacteria 914 

phagocytic  power 914 

Plague  bacillus,  behavior  in  horses 925 

Plains,  high,  utilization 926 

Plant  breeding 321 

and  hybridization,  interna- 
tional conference. .  205, 208 

selection 526 

at  the  Exijcriinent  Stations, 

K.J 569 

experiments 242, 634 

Wis 958 

Svalof,  Sweden  139 

fundamental  principles 447 

methods 431 

progress  in,  U.  S.  D.  A 346 

bug,  northern  leaf-footed,  notes,  U.  S. 

D.  A 164 

cells,  as  affected  by  freezing 945 

culture  experiment  stations  in  Den- 
mark ,  report 1047 

literature  in  1900 616 

diseases  due  to  bacteria 4.55 

fungus,  distribution 986 

in  Austria 259 

Cyprus 718 

France 269 

Jamaica 881 

Norway 673 

the  Tropics 1082 

West  Indies 1091 

investigations,  N.J 578 

notes 42, 54, 201, 458, 1082, 1083 

Colo 156 

Del 364 


Plan 
Plan 


Page. 

diseases,  notes.  Mass 157 

N.  H 158 

review  of  literature' 62,1091 

treatment,  Okla 406 

use  of  centrifuge  in  studying       983 
{See also  different  liosl  pkmta.) 

food,  available,  study,  U.  S.  D.  A 950 

solution  in  soils 427 

foods,  effect  on  plant  growth 119 

galls,  notes 472 

growth  as  affected  by— 

acetylene-gas  light 421 

X.II 860 

elementary  plant  fnods 119 

irritation 740 

light  and  darkness 529 

lime  and  magnesia 129 

organic  materials 1010 

smoke  and  gases 6H3 

sterilization  of  soi Is,  Mass 158 

sunshine 739 

temperature 420 

volume  of  soil 1056 

X  rays 739 

growth  as  related  to  water  content  of 

soil 838 

histology,  metliods  in 637 

hybridization    and  breeding,   inter- 
national conference 205, 20S 

improvement  in  Belgium 549 

juices,  electrical  conductivity 120 

lice,  notes 466, 780, 885 

Colo 1092 

U.  S.  D.  A 169.  585 

remedies 373 

life,  chemistry  of 941 

nutrition,  investigations 119, 329 

pathological  stations  in  Europe 684 

pathology,  courses     in    agricultural 

colleges 324 

treatise 883 

physiology,  courses    in    agricultural 

colleges 324 

methods  in 1047 

production,  principles,  of  Mo 871 

respiration  investigations 840 

tain,  culture 965 

fiber,  machines  for  extraction  ...    1031 
ts,  ammonia  and  phosphoric  acid  in. . .      343 

as  affected  by  various  stimuli 635 

chloroforming 1074 

composition  as  aflected  by  environ- 
ment, U.S.D.A 344 

correlation  between  dilferent  parts.      213 

culture  and  care -12 

cyanogenesis  in 819 

disease-resistant  varieties 212 

distribution,  Cal -  -  -  255, 870 

in  forest  regions 874, 973 

effect  on  soil  moisture —  17, 345 

temperature 17 

electrical  phenomena  in 739 

electro-culture 656 

etherization J  49, 353, 1074 

etiolated ,  as  affected  by  light 227 
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Plants,  etiolated,  tis  aflfected  by  tempera- 
ture    228 

etiolation  of 227 

fertilizer  requirements,  methods  of 

studying 341 

flowering,  asexual  reproduction  in.  841 
form  and  structure  as  affected  by 

carbon  dioxid 547 

grafted,  structure  of  calluses 1070 

utilization  of  mineral  mat- 
ter by 860 

growth  as  affected  by  colored  light.  547 

electricity 548 

hardy,  book  on 573 

in  the  region  of  Flathead  Lake 1052 

individuality  in  nutrition  studies..  944 
injuries  by  carbon    bisulphid  and 

copper  suli>hate 783 

nutrition,  1'.  S.  I).  A 328 

of  Xew  York,  notes 743 

origin  of  variegated  varieties 740 

ornamcnial,  notes,  N.  .J 574 

penetration  of  tissues  by  bacteria..  743 

phosphoric  acid  requirements 851 

poisonous,  in  Nebraska 636, 942 

Queonlsnnd 743 

to  stock 201 

pollination  experiments 63-1 

propagation 41 

Mo 870 

U.  S.  I).  .\ ;«3 

proteolytic  enzyms  in 335 

regeneration 5'28 

relation  to  parasites y76 

respiration  as  affected  by — 

metallic  salts 121,943 

strength  of  solutions 943 

response  to  electrical  stinnili 739 

r61e  in  dissolving  ]>lTmt  food  in  soil.  427 
rootsystem  asaffected  by  fertilizers  21,345 

sensory  area  of  roots 120 

sexual  organs 528 

solvent   action    on    mineral    phos- 
phates    430 

specimens  for  identiticatiou,  Cal...  636 
structure  as  affected  by  comjiosition 

of  soil 548 

terrestrial  origin 525 

tropical,  culture 448 

treatise 870 

variation  in,  treatise 1103 

water  content 942 

watering  with  hot  water 149 

Plaxinodiophora  brai<sic»',  notes 581, 667, 878 

treatment, N.. I  ...  578 

Plasinodiiim  makiriir  cfjuornm,  description. .  92 

Plasmon,  analyses 173 

N.  Dak 69 

food  value 595 

J'lai<moi/(ira  enbensis,  notes,  Mass 158 

Plat  experiments,  methods  of  conducting. .  561 

Platinum  crucibles,  injury  by  phosphorus.  419 

Platypara'a  poccilojdera,  notes 887 

Pleonrctrin  coffeicola,  n.  sp.,  description 455 

Pkospliirrulinabriosiana,  n.  sp.,  description  159 
Pleospora  and  Helminthosporium,  relation- 
ship    877 
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Plcuro-pncinnonia,  experimental  iut-ows..  700 

in  Australia 186, 187 

cattle 700 

vaccination 1022 

Pleurotus  oslrealus.  notes,  Iowa 742 

sapidus,  analyses 991 

notes,  Iowa 742 

idmarius,  analyses 991 

notes,  Iowa 742 

Ploti  Experiment  Station,  report 5, 17, 29, 340 

Plowing,  elTeet  on  soil  moisture 17 

Plows,  development 507, 928 

disk,  development 717 

notes,  U.  S.  D.  A 929 

trials,  N.  Dak 25 

dynamometer  tests,  N.  H 1% 

in  Russia 405, 717 

Plowsole,  formation  and  effects,  Cal 645 

Plum  aphis,  notes 587 

Cal 267 

bacterial  disease 531 

Itlight,  studies 531,880 

Vt 1087 

brown  rot,  treatment,  S.  C 161 

curculio,  egg  producti(m,  r.  S.  1).  \  . .  585 

notes 65, 780, 984, 986 

X.J 586 

U.  S.  D.  A 169 

disea.se,  notes 59 

di.sea.ses,  notes,  U.  S.  D.  A 169 

gouger,  notes 466 

Minn 779 

remedies,  Mich 268 

giunmosis,  investigations 458 

leaf  blight,  notes,  Colo 156 

Monilia  di.sease,  notes 1090 

jilant  lice,  notes,  N.  J 586 

U.  S.  D.  A 169 

nx)t  knot,  notes 880 

rot,  notes 980 

N.  H 159 

treatment,  Del 261 

rust,  notes 776 

silver  leaf  disease,  notes 59, 880 

stem  borer,  notes 1097 

sun  scald,  Del 365 

Plums,  Americana,  types,  Vt 1069 

cros.sing  experiments 1070 

culture 1069 

U.  S.  D.  A 96 

handbook 660 

drying 438 

fertilizer  experiments 254 

hybrid  varieties,  Vt 44 

insects  affecting 466 

Colo 169 

Japanese  hybrid,  Vt 1069 

origin  of  variegation  in 740 

l)ropagation,  Vt 4S,  1068 

.salicylic  acid  in,  Mont 892 

stocks  for 144 

thinning 355 

Md 253 

varieties 46 

Can 144 

Mich 143 

Mont 41 
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Phiins,  viirioties.  N.  .1 567 

Pii 965 

S.  Dak 1068 

U.S.  T).  A 3.56 

Va 964 

Piu/tia  hrassica;,  notes,  U.  S.  I).  A 165 

precationis,  notes,  U.  S.  D.  A 165 

simplex,  notes,  U.  S.  B.  A 165 

I'lutdkt  crueiferarum,  notes 64, 673 

Mont 63 

Plymouth    J{ofks,    deseription     of    breed, 

U.  P.  1).  A 69'2 

PneiiinDiiia  in  calves 612 

goats,  notes 926 

liorses 300, 503, 922 

prevention 92 

treatment 192, 922 

Saxony 493 

.serum  treatment 503, 81S,  819 

(.See  aim  Pleuro-pneumonia.) 

Poa  abyssinica,  analyses 894 

glauca  in  Iceland 432 

pratenxis  in  Iceland 432 

Podosphifra  oxycantluf,  apjiendages 776 

Poi,  analyses 594 

Polemoniums,  notes,  N.J 574 

Pollen,  distribution  among  fruit  growers  . .  1070 

germination 1046 

as  affected  by  irritabil- 
ity of  stigmas 840 

viability 210 

Pollination,   premature,   injurious    effects, 

U.  S.  D.  A 634 

Polyporus  borealis,  notes 671 

catalpx,  notes,  U.  S.  I).  A -583 

fraxineus,  notes 266 

fraxinophilus,   description,   U.  S. 

D.A 982 

igniarius,  notes 671 

libocedris,  n.  sp.,  notes 583 

officinalis,  notes 583 

rimosus  affecting  black  locust ...  59 

schiveinitzii,  notes 266, 453, 583 

spp.,  notes 162 

sidphureus,  notes 671 

versicolor,  notes,  IT.  S.  D.A 583 

volvatus,  notes 973 

Polytechnic  school  in  California 1 137 

Pomelos,  analyses 522 

stocks  for 441 

Poplar  curculio,  imported,  notes 167 

rust,  notes.  Can 162 

Poppies,  culture 1003 

Poppy,  new  hybrid 673 

seed  cake,  feeding  value 1003 

Poptdus  canadensis,  origin  of  variegation  in .  740 

deltoidea,  fuel  value 453 

Pork  and  bacon,  notes,  U.  S.  D.  A 929 

food  value 594 

in.spection  in  Victoria 399 

packing  in  the  United  States,  U.  S.  D.  A .  718 

preservation 180 

production.  Ark 486 

Porphyra  laciniata,  analyses 378 

Portland  cement,  analysis  of  materials  for.  6 

Porto  Rico  Station,  notes 200, 824 
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Porto  Rico  Station,  organization  and  work.      929 

report,  IT.  S.  D.  A 560 

Posts,    durability   as   afTecled   by   different 

methods  of  treatment 967 

Potash,  available,  determination  in  soils...         6, 

110,748 

detenuinalion us 

iu  fertilizers 109, 

.544,93H,940 

kainit 940 

plants 114 

.soils (;30, 1042 

Del  229 

Finkener     inetlHul 

modified 631 

Neubauer  method  ..       .M4 
effect  on  composition  of  potatoes. . .      755 
development  of  root  tuber- 
cles        749 

sugar  beets 142 

fertilizers,  comparison 22 

Mass 133 

effect  on  plants 561 ,  647 

pot  experiments 851 

sources 1058 

fixation  in  soils 645 

loss  in  incineration 631 

Mexican,  analyses.  Conn.  State 649 

salts,  comparison 851, 8.52, 854, 953 

production  and  use 751 

top-dressing  with 647 

use  in  agriculture 129 

sub.stitution  by  soda 648, 851 

vegetable,  analyses.  Mass 234 

Potassium  carbonate, analyses.  Conn.  State.      649 

Mass 234 

chlorid,  effect  on  plants 28 

determination  as  pyrosulphate..  6 

hydroxid,  effect  on  glycogen .596 

iodid,  decomposition  by  means 

of  nitrites 913 

perchlorate  in  nitrate  or  soda  .  129, 344 
persulphate,  poisonous  action  on 

plants 13 

Potato  bacterial  disease 160, 

263, 365, 3(i6, 579, 876, 979, 1085 

beetle,  Colorado,  notes 167, 168, 463 

Miss 587 

U.S.  D.A...      672 

molting 891 

notes 166, 984 

N.J 586 

remedies.  Me 886 

black  scab,  notes 979 

blight,  notes 1085 

treatment.  Can 132 

brown  dl.sease,  notes 263 

diseases  in  Ireland 1085 

Vermont 1084 

notes 979, 1085, 1090 

treatment,  Vt 55 

early  blight,  notes 1085 

fungus  disease,  notes 1085 

moth,  notes 466 

Rhizoctonia  disease,  notes 1085 

studies,  Colo.  157,159 
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Potato  rot,  notes 980 

treatment,  Can 132 

Me SS6 

Vt 10.84 

rust  spotting,  description 457 

.scab,  notes 579 

treatment,  N.  J 579 

Vt .56, 1085 

Wis 978 

selerotium  disease,  notes 979, 1085 

stiilk  borer,  notes 106, 984 

weevil ,  notes,  Can 168 

U.  S.  ]).  A 164 

starcli,  analyses,  Can 177 

stem  disease  in  Ohio 580 

Potatoes,  analyses .595, 7.55 

Vt 7 

as  affected  by  j>otash  fertilizers  ..      .501 

ash  analyses  of  leaves 119 

composition  and  feeding  valne. . .       LSI 
as  affected  by- 
fertilizers 344, 7.55 

spraying,    N.    Y. 

State 876 

culture 960, 903 

Mont 8.56 

Okla 406 

U.  S.  D.  A 96 

experiments 29, 141, 243, 3-16 

Can 132 

N.  C 1003 

X.Dak 25 

dried,  digestibility 595 

drying 438 

effect  on  water  content  of  sf)il 345 

electro-culture 353, 435 

fertilizer  experiments 346, 

432.648,750,752, 
7.53,  7.55, 852, 963 

Can 132 

Ohio 242 

fertilizers  for , 963 

food  value .594 

germination  in  boxes 34 

notes 741 

grafting  experiments 353 

growth  in  darkness 8.56 

improvement  at  Olbcrsdorf 741 

investigations 754 

irrigation  experiments,  Ariz 195 

Wyo 350 

mulching  experiments,  N.  J 565 

potash  salts  for 647, 852 

root  fusion ,.N.  Dak 26 

system  as  affected  by  fiTtili- 

zers 345 

seed  selection,  N.  Dak 26 

spraying  experiments 27 

Me 886 

N.Y.  State.      .875 

storage 435 

varieties 236, 

243, 346, 432, 561, 753, 755. 960 

Can 132, 752 

Mich 144 

Mont 26 


Potatoes,  varieties,  N.  Dak 25 

N.  11 1063 

Ohio 242 

Pa 653 

water  requirements 955 

U.  S.  D.  A....      714 

Poultry,  American  breeds,  U.  S.  D.  A 692 

at  the  Experimental  Farms,  Can .  180, 181 

breeding  experiments 634 

disea.ses,  remedies,  S.  C 902 

egg  production,  in  N.  Y.  Cornell..      480 

egg-laying  records 799 

e.xperimcnts,  Mont 77 

N.  I>ak...'r 77 

S.  C 901 

feeding.  U.  1 285 

experiments.  Can 180, 181 

W.  Va 902 

feeds,  analyses.  Conn.  State..  71,. 380, 904 

Mass 1001 

N.  H 1104 

N.J 380 

N.Y.  State 790 

Pa 683 

Vt 72 

Wis 790, 1002 

houses,  heating 717 

in  North  Carolina 718 

the  United  States 800 

molting,  W.  Va 903 

peanuts  for 1001 

protection  from  cold,  W.  Va 903 

raising 487, 1001, 1111 

m  England 602 

New  Zealand 1111 

skim  milk  for.  Mo 793 

{Secaho  Chickens,  Ducks,  etc.) 
Powell,  John  Wesley,  biographical  sketch.      203 

Prxpodcs  vittata,  notes 882 

Prairie  dogs,  destruction,  Kans 616, 10.52 

of  the  Great  Plains,  U.  S.  D.  A  . .      336 

I'rayitig  mantis,  European,  notes 464 

Precipitation,  cycles  of,  U.  S.  D.  A 844, 845 

Predisposition  in  plants 740 

Preservatives,  analyses,  Iowa 894 

detection 082 

effect  f)n  food  value  of  milk, 

Md 679 

methods  of  analysis,  U.  S.D.A         7 

Preserves,  analyses 682 

manufacture 174 

Press  bulletins,  xVriz 719 

Prickly  pear,  eradication 54 

Prince  Edward  area,  Virginia,  .soil  survey, 

U.S.  D.A 641 

George    (bounty,   Md.,  .soil    survey, 

U.  S.  D.  A 641 

Procris  amerkann,  notes 984 

Proprietary  feeds,  analyses.  Conn.  State...  71,904 

PrompisjuUflora.  notes 451, 665 

pubcscens,  notes 666 

' '  Protagon,"  chemical  studies 895 

Protargol,  value 492, 1119 

Proteid  foods,  composition  and  nutritive 

valne 476, 787 

formation  in  corn,  notes 738 
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Prolciil,  format  ion  in  |ilants 422 

as    afTccted    by 

wounds 944 

requirements  in  diet,  IT.  S.D.A 788 

Protcids,  artificial  digestion '3 

as  effected  by  nascent  chlorin  —  10 

assimilation 539 

decomposition  in  plants 944 

of  cheese  and  milk,  separation  and 

estimation 108 

milk,  studies 386 

transformation    dnriiig  germina- 
tion   22C> 

Pn )l ei II  cleavage,  studies 71 ,  r)94, 5<)(">,  1003 

metabolism 73 

as  affected  byalcohol..  992 

in  man 71, 175 

preparations,  new 173 

production  on  the  farm,  Md 487 

properties 71 

Proteolytic  enzyms  in  vegetables 080 

Proteoses,  i)hysiological  action 539 

Proteus  vtilgaris,  respiration  as  affected  by 

light 839 

Proton,  analyses  and  digestibility 476 

Protoparce  cingulata,  notes 780 

Protoplasm,   permeability    as   affected    by 

temperature 740 

Prune  di.seases,  notes,  U.  S.  D.  A 169 

refuse,  analyses,  Cal 649 

root  knot,  notes 880 

sugar,  notes 440 

Prunes,  foliage  as  affected  by  in.secticides..  370 

propagation 253 

Pruning,  effect  on  growth  of  apple  trees  . . .  573 

Primus  amygdalus,  forcing  Ijranches 663 

Prussic  acid  in  sorghum 701 ,  819, 921 

Kafir  corn 701 

Pseudoriumas  campeslris,  notes 57, 458 

dcstructans,  notes 57, 773 

fragarix,  notes 1049 

pruni,  n.  sp.,  description 531 

stewarti,  notes 531 

Pseudopcziza  tracheiphila,  notes 1089 

Pseudo-rabies  in  dogs,  diagnosis 1129 

tuberculosis  in  dogs 1129 

Pseudotsuga  douglasii  in  Europe 51 

gkmccscens,  notes 1076 

Pseudovalsa  longipcs,  notes 462, 778 

Psila  rossi\  notes,  U.  S.  D.  A 164 

Psittaccsis,  description  and  treatment 709 

Psorophora  eiliata,  notes.  Miss 375 

Psoroptcscommunis\ar.bovis,noiesi,X]. S.D.A.  191 

Ptirrnsfur,  notes 673 

Ptyalin,  action  on  carbohydrates 175 

Public  lands,  value 542 

Puccinia  adenostcgix,  n.  sp.,  description 455 

albipcridia,  cultures 455 

angelicx  bistorke,  notes 262 

aiujustata,  cultures 455 

asparagi.     (See  Asparagus  rust.) 

batesiana,  n.  sp.,  description 159 

bolleyana,  cultures 455 

(wMvardJa',  n.  sp.,  description 454 

burnrttU,  n.  sp.,  description 4.54 

cari-bisl(jrt:r.  n(jtcs 262 
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Puccinia  caricis,  cultures 455 

(Dilcris,  cultures 4.55 

erigrrontls,  cultures 4.55 

chrj/santhcmi.      {See    Chrysanthe- 
mum rust. ) 

coronifera,  notes 1083 

dispersa,  studies  . . .  455, 740, 772, 878, 1083 

epicampus,  n.  sp.,  description 159 

glumarum,  notes 1083 

graminis, notes 771, 1082, 1083 

gramdaris,  description 983 

micrantha,  n.  sp.,  description 454 

panicularix,  n.  sp.,  description  . . .  1.59 

pcra,  n.  sp.,  description 455 

phlci-pralensis,  notes 771 

phragmitis  in  Nebraska 583 

poculifnrmis,  culturc^s 455 

pruni,  notes 776 

purpurea,  notes 771 

ribis,  notes 673 

simplex,  notes 771 .  1083 

spp.,  culture  experiments  ..  771,976,977 

notes 770 

winter  forms 976 

tosta,  n.  sp. ,  description 4.55 

triticina,  notes 771 

turrita,  n.  sp.,  description 455 

vilis,  n.  sp.,  description 159 

xylorrhizx,  n.  sp.,  description 159 

Pulp  wood  forests,  management 973 

Pulvinaria  ribesix,  notes 462 

Pulvinaria,  western,  notes,  U.  S.  D  A 169 

Pumpkins,  cro.ssing  experiments 217 

irrigation  experiments,  Ariz 195 

varieties.  Can 144 

La 0.50 

N.  H 1063 

Pumps,  hand,  limit  of  use 927 

Punica  granatum,  culture  in  Crimea 442 

Purdue  University,  notes 197 

Pus  cells,  structure  and  function 1016 

Putnam  scale,  notes 466 

U.  S.  D.  A 169 

Putrescin  in  cheese,  N.  Y.  State 805 

Pyelonephritis  in  cattle,  etiology 1022 

Pijgxra  bucephala,  notes 463 

Pylorus,  ferment  in  mucous  membrane  of. .  791 
Pyocyanase,    effect   on   experimental   an- 
thrax   504 

for  immunization  against  an- 
thrax    814 

Pyrameis  cardui,  notes 166 

Pyrethrum,  analyses,  U.  S  D.  A 472 

Pyrophosphoric  acid,   transformation  into 

orthophosphoric  acid 737 

Pyrus  baccala  for  making  jelly 174 

Quails,  raiising (593 

Quercris  robur,  notes,  Cal 256 

suber,  in  New  South  Wales 258 

Quince  brown  rot,  notes 461 

curculio,  notes,  U.  S.  D.  A 169 

Quinces,  origin  of  variegation  in 740 

salicylic  acid  in,  Mont 892 

varieties,  Mich 143 

Va 660 

Quinone,  poisonous  properties 13 
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Rabbit  botfly,  notes 464 

Rabbits,  destruction  in  New  Soutli  Wales..  843 

in  Germany 336 

Rabies,  diagnosis 392, 925, 1129 

distribution  and  control  in  Russia. .  401 

glycosuria,  diagnostic  value 706 

immunization  experiments 707 

in  Great  Britain 186, 493 

Habelschwerdt 1025 

Massachusetts 186 

New  Jersey 93 

Saxony 493 

South  Africa 818 

notes 401, 505 

pathology 392, 401 

treatment 493, 1025, 1122, 1 129 

Radish,  wild,  destruction 156 

Radishes,  culture 38 

in  greenhouses 39 

electroculture 353 

fertilizer  experiments,  N.  Y.  Cor- 
nell    S3 

grafting  experiments 353 

variations  in 964 

varieties 860 

for     New     Hampshire, 

N.  H 1063 

Ragweed,  notes 976 

Railroad  cars,  disinfection  by  glycoformal.  492 

ties,  preservation 1133 

Railroads,  interest  in  road  improvement, 

U.  S.  D.  A 928 

Rain,  artificial  production  by  electricity  . . .  018 

black,  in  North  Carolina 229 

radio-active,  U.  S.  D.  A 552 

red,  analysis 1054 

Rainfall,  chlorin  content 847 

in  Barbados 124, 639 

California 552 

Madras 552 

New  Haven 552 

New  South  Wales 948, 1054 

Queensland 553 

relation  to  the  moon 847 

variations  during  long  periods  . . .  228 

Rainwater,  nitrogen  content 5, 340 

Raisins,  Malaga 662 

Ramie,  culture  in  Algeria 141 

decortication 435 

Rampart  Experiment  Station,  w^ork,  V.  S. 

D.  A 560 

Range  improvement,  Ariz 754 

Kans 616 

Nev 432 

S.Dak 32 

Wyo 347 

in   California,   U.    S. 

D.  A 135 

Texas,  U.  S.  D.  A  .  136 

Rape  as  a  forage^  crop,  U.  S.  D.  A 856 

culture.  La 650, 1059 

experiments,  Can 132 

N.  Dak 25 

fertilizer  experiments 565 

N.Y.Cornell..  23 

for  early  spring  feed,  Okla 406 
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Rape  for  pigs,  Ala.  College 998 

sheep.  Can 180 

protein  content  as  affected   by  .soil, 

Wis 9.55 

seed  cake,  examination 544 

varieties 661 

Can 132 

Ra.spberries,  culture 572 

fertilizer  experiments,  N.  J . . .  567 

irrigation  experiments,  N.  J..  567 

pinching  shoots.  Wis 966 

salicylic  acid  in,  Mont 892 

subirrigation,  N.  .1 ,567 

varieties 46 

Can 144 

Mass 42 

Mich 143 

Mont 41 

N.  J 567 

S.Dak 1068 

Raspberry  beetle,  notes 1093 

cane  blight,   description,   X.  Y. 

State 981 

borer,  notes 987 

maggot,  notes 166 

Conn.  State.  985 

.sawfly,  notes 168 

yellows,  description,  X.  Y.  State.  981 

Rat  plague  organism 843 

Ration,  emergency,  Cal 276 

Rations,  army,  in  the  Philippine  Lslands. . .  894 

balanced,  calculation  of,  Kans 897 

calculation 177 

for  cows 608, 609 

Conn.  Storr.s 1005 

Md 487 

Mo 905 

Nebr 904 

farm  animals,  Md 479 

Rats,  destruction 337 

disease  affecting 193, 843 

infection  with  Trypanosoma 813 

injury  on  sugar  plantations 509 

Reagents,  chemical  and  micro.scopical 1045 

Reapers,  trials  at  Hasselt,  Belgium 928 

Reaping  machine  invented  by  John  Com- 
mon    717 

Red  albumen,  analyses,  Oreg 328 

notes,  N.  Y.  State 1031 

cedar  in  Nebraska 362 

notes 153 

clover.    ( See  Clover,  red . ) 

River  flood  in  1902,  U.  S.  D.  .A. 947 

spider  affecting  citrus  trees,  Cal 782 

notes 466, 888, 986, 988, 1093 

remedies,  Conn.  State 63 

Redbud,  Japanese,  notes,  N.  J 574 

Redtop,  culture,  Idaho 240 

La 650, 1059 

notes,  Colo 139 

seeding 139 

Jialurius  pcrsonatus,  notes 375 

Redwater  in  Rhodesia 398, 815, 918 

Redwood  brown  rot,  description,  U.  S.  D.  A  .  982 

insects  affecting,  U.  S.  D.  A 988 

studies,  U.  S.  D.  A 971 
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Referees  of  Association  of  Official  Agrionl- 

tural  Chemists IIT) 

Reforestation  in  ISIassac^husetts,  Mass 151 

New  York 57t'> 

Refractometer  for  milk  analysis 738 

immersion 738 

thermometer  for 804 

Refrigerating  machinery 303, 406 

Refrigerator  cars 94, 663 

Refuse  substances,  analyses,  Mass 130 

Reh,  analysis 1050 

Reindeer  plague,  investigations 299 

Rcmigia  repanda,  notes 783 

Rennet,  effect  on  cheese  ripening.  Wis 1012 

digestibility  of  milk 680 

occurrence  in  plants 549 

Rennin,  coagulation  of  milk 525 

Reproduction,  asexual,  in  flowering  plants.  841 

Reptiles,  importation  ii!to  Hawaii,  TT.  S.  T>.  \  338 

Rescue  grass,  culture.  La 650, 1059 

seed,  substitution  of  chess  for, 

U.  S.  D.  A 875 

Research  work,  factors  in 517 

Reservoir  dams,  Nile 404, 019, 820, 1030 

Reservoirs  in  the  Rocky  ^Moinitain  States, 

U.  S.  D.  A 404 

Resin,  detection  in  soft  soap 889 

notes,  Cal 267 

wash,  use,  U.  S.  D.  A 584 

Resins,  methods  of  analysis 546 

Respiration  apparatus 637 

as  affected  by  sunlight 478 

tea  and  coffee . . .  477 
calorimeter      experiments, 

value 319 

in  injured  leaves 739 

of  fungi  as  affected  by  light 839 

plants  as  aifected  by- 
metallic  salts 121,943 

strength    of    solu- 
tions    943 

investigations 840 

seeds,  intramolecular 1.54 

wheat  as  affected  by  temper- 
ature    839 

Respiratory  quotient  as  modified  by  sur- 
roundings   597 

determination 992 

Rdinia  resinella,  motes 64 

Ii!iab(lo])haga  saltcis,  notes 464 

Shagodia  UnifoUa,  notes,  Cal 235 

spinescens  inermis,  notes,  Cal 235 

spp.,  culture  in  Cal 6.53 

Rhamnose,  effect  on  metabolism 73 

Rhea,  culture  experiments ,561 

fiheotropism,  studies 120, 226 

liliinuria  perdix,  notes 467 

Rhinoceros  beetle,  notes,  U.  S.  D.  A 671 

IVupicephalus  spp.,  description 780 

Rhizoctonia  disea.se  of  potatoes  in  Oliio  ...  .580 

Rhizoctonia  solani,  notes 160 

Colo 159 

.spp.,  notes 266, 671 

Colo 1.57 

Rliizoglyphus  echinopus,  notes 885 

Rhizophidium  fungicolum,  n.  sp.,  descrip- 
tion    4.55 


Rhi-opus  nccam,  notes 62 

nigriamx,  resistance  of  spores  to 

heat , 330 

Rhizotrogus  solstitialig,  notes 937 

Rhode  Island  College,  notes 98, 512 

Station,  notes 512, 1035 

Rlwrnbostibdld  roi<a',  n.  gen.  and  n.  sp.,  de- 
scription   4.55 

Rhubarb  beetles,  notes,  N.  .J 586 

Chinese,  composition 1044 

culture 38 

fertilizer  experiments 963 

forcing 144 

varieties,  Can 144 

Rhubidium,  determination o 

Rhyvrhitex  birnlor,  notes,  Mont 63 

111  hi  iitus,  effect  on  strawberries. .  (>5 

RIii/iirliopliiiriiK  rruentafuK,  notes,  U.  S.  D.  \.  671 

palmarum,  notes,  U.  S.  D.  \ .  671 

Rhynchosporium  graiiiinirola,  notes 1083 

Rhytisma  concavum,  n.  sp.,  description 455 

Rice,  analyses ,5.58, 8.56 

bran,  analyses.  Wis 790 

cleaning  and  polishing 435 

culture 435, 850 

experiments 346 

in  British  Guiana 34 

different  countries,  U.  S.  D. 

A 1033 

disea.se,  description 877 

feed,  analy.ses,  Can 177 

fertilizer  experiments 346, 5,58 

industry  in  Louisiana 141 ,  428 

Texas 141 

irrigation  in  Louisiana 195 

the  United  States,  U.  S.  D. 

A 507 

manufacture  of  fermented  drink  from.  745 

meal,  analyses,  N.  J 380 

nematode  disease,  notes 877, 980 

production  in  the  United  States 7,57 

.smut  in  South  Carolina 4.56 

soils  in  Hawaii,  fertilizers  for 5.58 

use  in  bread  making 593 

weevil,  notes 168 

U.S.  D.A 672 

weevils,  remedies 673 

Rinderpe.st  in  Indo-China 701 

South  Africa 816, 1122 

the  Philippine  Islands 918 

leucocytes  in 296 

organism  of 295 

protective  inoculation 1123 

serum  treatment  in  India 810 

Ringworm  disease,  transmission  from  cattle 

to  man 925 

in  dogs 707 

RipersiM  terrestrin,  remedies 466 

River  irrigating  waters  of  Arizona,  studies, 

Ariz 423 

Road  improvement,  discussions,  U.  S.  D.  A. .  928 

laws  in  Iowa,  Iowa 1133 

making  materials,  notes 540 

Roads  and  pavements  in  cities 405 

construction 405 

N.J 604 

Wis 1031 
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Roads,  construction,  for  object  lessons  in  the 
Southern  States,  U.  S. 

D.  A 710 

inNewYork.U.S.D.  A.  405 
North  Carolina,  U.  S. 

D.A 928 

notes,  U.  S.  D.  A 405 

with  convict  labor,  U. 

S.  D.  A 405 

convention  at  Charlottesville,   Va., 

U.  S.  D.  A 1031 
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D.A 928 

conventions  in  Southern  States,  U.  S. 

D.A 716 

farm,  construction,  N.  .T (')04 

in  Maryland 94 

New  Jersey,    report   of   commis- 
sioner    928 

North  Carolina,  r.  S.  D.  A 928 

Pennsylvania 405 

rural  districts,  U.  S.  D.  A 928 

macadam,  notes,  U.  S.  D.  A 405 

mountain,  as  a  source  of  revenue. 

U.  S.  D.  A 400 

new  covering  for 405 

relation  to  railroads,  U.  S.  D.  A 405 

report  of  convention,  U.  S.  D.  A 405 

Roaring  in  horses,  cause 92 

Robin,  flame-breasted,  notes 1052 

Robinia pseudacacia,  cultivation,  Vt 1076 

Roborat,  food  value 173 

Rocks,  decompo.sed, absorptive  properties..  746 

Rcestelia  fimbriata,  n.  sp. ,  description 159 

nelsoni,  n.  sp.,  description 159 

Ronna,  Antoine,  biographical  note 619 

Root  crops,  fertilizer  experiments 432,  753, 852 

varieties 753 

growth  as  affected  by  temperature 434 

knot  eelworm,  notes 1003 

pressure  in  begonia 635 

pruning  experiments 905 

Stringfellow  method 439 

N.  J....  .567 
systems  of  plants  as  affected  by  fertil- 
izers    21. 345 

tip,  gravitational  sen.sitiveness 635 

tubercles,  bacteria  in 104S 

development     as    affected 

by  soils  and  fertilizers  . . .  749 

of  Datisca  ccmnabina 841 

leguminous  plants 122, 

349,421,945 

Roots,  analyses 8.54 

Can 176 

changes  in  composition  during  stor- 
age, Can 176 

culture  experiments,  Can 1 31, 132, 133 

on  moor  soils 432 

for  cows 801 

sheep nOS 

rheotropism 22G 

Ropy  milk  caused  by  micrococcus 489 

Rose,  Balduin  or  Helen  Gould .50 

chafer,  notes 65, 166, 1093 

Can 168 
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Rose,  diseases,  treatment 61 

hybrids,  new 9?0 

leaf  wasp,  notes 67 

rust,  notes 461 

scale,  notes,  N.J 372,  .586 

U.S.  D.A 169 

white,  notes 984 

Rosebugs,  notes,  N.  J 586 

Rosellinia  radiciperda,  description 265 

Roses  as  affected  by  changes  in  the  weather.  970 

t)reeding  experiments 216 

classification 359, 970 

conference  on 970 

culture 763 

experiments,  N.  C 1063 

exhibition 970 

fertilizers  for 963 

for  Engli.sh  gardens 871 

forcing,  in  America* 970 

improvement  by  bud  selection 215 

methods  of  striking 970 

stocks  for 3.59 

tea,  winter  protection 150 

tests,  Mont 41 

Avild,  in  Asia 970 

Rotation  experiments 340, 7-53, 754 

Can 132, 133 

Conn.  Storrs 9.54 

Mont 27 

N.  Dak 31 

Ohio 428 

Wis 955 

system  at  Woburn 27 

Roup,  de.scription.  Can 818 

.serum  treatment 193 

Rubber,  chemistry  of 546 

culture    in    Central     and    South 

America 663 

Java 46 

gathering 47 

plants  in  Africa 871 

production  in  Desert  of  Sahara 7,57 

strips,  use  in  grafting 46 

trees,  notes 359 

Rum,  preparation 1029 

Rural  common  school  problems,  U.  S.  D.  A.  407 

free  delivery,  discussion,  U.  S.  D.  A. .  928 

Rus.sian  thi.stle,  feeding  value 381 

Rusts,  culture  experiments 4.55,  771, 976 

investigations .525, 530, 1083 

methods  of  culture 977 

on  UmbelliferEe,  monograph 771 

propagation 770 

winter  forms 976 

Rusty  spot  in  cheese,  control,  N.  Y.  State..  908 

Rutilidfc,  notes 1098 

Rye,  absorption  of  nitrogen  by 945 

analyses.  Pa 683 

bran,  analy.ses.  Conn.  State 904 

N.J 380 

Wis 790 

bread,  digestibility 593 

breeding  experiments 30, 140 

brown  rust 1083 

Ity-products,  composition  and  digesti- 
bility    684 
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Rye,  chop,  analyses,  Pa 683 

eomposition  during  ripening 347 

culture,  La 1059 

experiments 29 

effect  on  water  content  of  soils 345 

electro-culture 353 

feed.analyses,  Conn.  State 71,380,904 

X.J 380 

fertilizer  exy>erimcnts 43'2, 5(;3; 753, 75G 

for 435 

Fusurium  disease,  notes 263 

grass,  Knglisli,  culture.  Idalio 240 

Italian,  culture,  Idaho 240 

La 1059 

leaf  spot,  notes 1083 

middling:s,  analyses,  X.  J 380 

I'a 683 

Wis 790 

iiiln>H-cii     a.s.similation     at    different 

stages  of  growth 1060 

content ^.  340 

phosphates  for 617, 1059 

pollination  and  fecundation 756 

production  in  the  United  States 757 

root  system  as  affected  by  fertilizers. .  345 

seeding  experiments 37 

shorts,  analyses,  Wis 790 

top-dressing  with  potash  salts 953 

varieties 753 

Wis 957 

Saceharomycetes,  physiology  and  morphol- 
ogy    744, 10S9 

Saffron,  culture  experiments 29 

Saffittaria  latifolia,  use  of  bulbs  as  food 660 

Sahara    Desert,    production    of    economic 

plants  in 757 

Sainfoin,  culture 27,29 

notes,  Ky 241 

Sake  yeasts,  Japanese,  enzyms  in.  335 

Salad  oils,  refractive  indices 225 

plants,  culture,  N.  J 569 

in  greenhouses 39 

Salem  area.  New  Jersey,  soil  survey,  U.  S. 

D.  .V 640 

Salicylic  acid,  determination  in  fruits 1044 

effect     on     digestibility   of 

millv,  Md 679 

in  fruits 47, 892 

Mont 891 

Salix  alha,  notes,  Cal 256 

lanata  in  Iceland 432 

salmoni,  notes,  Cal 256 

Sally  wood,  notes,  Cal 256 

Salmon,  canned,  examination 594 

Salsify,  cro.ssing  experiments,  N.  J 569 

varieties 860 

Salt  deposits,  formation 430, 941 

distribution 848 

effect  on  plant  growth 15 

for  sheep 798 

River  water,  studies,  Ariz 423 

role  in  animal  feeding 791 

sickne.ss,  relation  to  Texas  fever,  Fla. .  814 

Saltbushes,  analyses,  Ariz 790 

Australian,      culture       experi- 
ments   561 

culture,  Cal 653 
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Saltbuslies,  notes,  Ariz 756 

Salts,  effect  on  capillary  movement  of  water 

in  soils,  U.  S.  D.  A 126 

mineral,  effect  on  respiration  of  plants      943 

refuse,  analyses,  Mass 130 

soluble,  accumulation  in  Hawaiian 

soils .555 

in  grotind  water,  Colo 424 

San  Francisco  Moiuitains  Forest  Reserve  . .      360 
San  Gabriel  area,  California,  soil  survey, 

U.  S.  D.A 641 

San  Isabel  Forest  Reserve 360 

San  Jose  scale,  fumigation 591 ,  781 

in  Roanoke  County,  \i\ 65 

native  honie,  U.  S.  D.  A 585 

natural       enemies.     Conn. 

State 985 

notes 370,  .537, 587,  780, 8S8, 984 

Cal 267 

Can 168 

Conn.  State 63 

Mass 65, 67 

Miss .587 

N.J 586 

U.  S.  1).  -V 169 

W.  Va 986 

on  American  apples 885 

remedies 166, 323, 464, 471, 

515,  535,  638,  589,  780, 
781,985,989,1093,1096 

Conn.  State 984 

Del 269,1096 

Fla 470 

Ga 781 

Idaho 60 

111 270,372,675 

Mass 1095 

N.J 65 

N.  Y.  State....  470,1094 

Pa 169 

R.I 374 

IT.  S.  D.  A 584 

W.  Va 65 

Sand  cherries,  culture  and  hybridization  . .      444 

cherry,  breeding  experiments 219 

dunes,  fixation 434, 451, 974 

in  Europe 530 

in  .\ustralia 21 

of  Cape  Cod  and  Lake  Michi- 
gan        529 

fly,  notes 678 

lucern,  culture  and  value,  Mich 243 

snuff,  availability  of  nitrogen  in,  N.  J.      557 

Sanitary  engineering,  treatise 302 

Sanitation,  literature 616 

Sannina  paciflca,  notes,  Cal 267 

Sanninoidea  opalescens,  investigations,  Cal .      469 

Saperda  calcarata,  notes,  Colo 472 

Sapium,  notes 359 

Sarracenia    purpurea,     new     pigment    in 

leaves 528 

Sawdust,  fertilizing  value 234 

Sawflies,  notes 463, 1098 

Sawmills,  establishment 974 

Scabies  in  cattle,  description    and    treat- 
ment, U.  S.  D.  A 191 

Scnbiosa  audralin,  notes.  Pa 52 
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Scabious,  southern,  notes,  Pa 52 

Scale,  fluted,  notes 8S7 

Indian  wax,  notes 781 

insects  in  West  Indies 780 

natural  enemies 463, 782 

notes 466,587,885,1099 

Cal 267 

Mich 267 

remedies 372, 373 

U.  S.  D.  A 1091 

red,  remedies 465 

San  Jos^.     {Sec  San  Jose  scale.) 

scurfy,  notes 780 

Mass 65 

IT.  S.I).  A 169 

Scalma  in  horses 300 

ScapfrriKciis  ahbrrvidtiia,  notes,  U.  S.  D.  A...  1092 
(lirhKiii/iis,      description      and 
remedies,  Porto 

Rico 885 

notes,  U.  S.  I).  A  .  1092 

.Scaptomyzn  aduula,  notes,  U.  S.  D.  A 165 

flavcola,  notes,  U.  S.  D.  A 165 

(jraminum,  notes,  U.  S.  I).  A li;5 

Scarlet  lever,   epidemics    due  to  iufeclcil 

milk 60S 

Srhistorcrca  peregrina,  notes 676 

paranensis,  notes 676 

Schizocerus  zabriskei,  notes,  U.  S.  D.  A 1091 

Sefiizoneura  grossularix,  remedies 65 

lanigera.    (See  Aphis,  woolly.) 
Schizophyllum  cummune  on  horse  chestnuts.  461 
School  garden  at  the  United  States  Depart- 
ment of  Agriculture 728 

gardens  at  Hartford,  Conn 448 

tjook  on 1075 

development      and      func- 
tions    448 

papers  on 202 

value 542 

Science,  values  in 540, 625 

Scientific    literature,    international    cata- 
logue— 

bacteriology 1049 

botany  637 

chemistry 632 

meteorology 847 

physiology 790 

Scientific  papeis,  catalogue  of 4 

Scion  as  affected  by  stock 41 ,  359, 1070 

Scions,  selection 41 

Scirpus  cxspitosu^  in  Iceland 432 

palustris  in  Iceland 432 

Sclerospora  macrospora  on  corn 457 

Sclerostomum  tetracanthum,  notes 193 

Sclerotin  in  fructigena,  studies 583 

sderoUorum,  notes 59,  979, 980, 1085 

sp.,  notes,  Mass 158 

trifolium,  notes 1090 

Scolecotriehum  vmsx,  notes 455 

ScoUaformosa,  notes 270 

Scolytids,  new  genus 166 

Scolytus  quadrispinosus,  notes,  Conu.  State  .  63 

spp.,  notes 472 

Scorings  and   dairy    records,    comparison, 

Vt 1112 

Scorzonera  hispanicd  for  silkworms 274 
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Scour  in  calves 190, 701, 1124 

N.Dak 1124 

Screw  bean,  notes 666 

worm  fly,  notes 884 

worms,  notes 702, 1097 

Scudderia  texcnsig,  notes,  K.J 586 

Scutellista  cyanea,  notes 883 

Sciitigera  forceps,  notes,  U.  S.  D.  A 374 

Sea  blight,  compositionand  nutritive  value.  378 

shore  climate,  U.  S.  D.  A 5.52 

temperature,  U.  S.  D.  A 552 

water,  absorption  of  ammonia  liy :!055 

expansion 835 

in  relation  to  plant  growth 15,423 

Seaweeds,  analyses.  Can 130 

Sechium  edule,  composition   and   nutriti\'e 

value 378 

Seed  cleaning  and  sorting  machines,  tests. .  717 

Control  Station  at  Christiana,  report..  875 
Goteborg    and   Bo- 

hus,  report 875 

Hamburg,  report  . .  577 

Hernosand,  report.  578 

Lulea,  report 578 

Molkom,  report 578 

Skara,  report 155 

Vienna,  report 259 

stations  in  Hungary,  organi- 
zation and  work 1081 

disinfection  by  formaldehyde 983 
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selection  in  Belgium 549 

principles  of.  Mo 874 

testing,  Mo 874 

Seedlings,  lime  requirements 840 

mutilated,  studies 11 

Seeds,  acquisition  of  germinative  faculty  ..  974 
agricultural,     production     in     the 

United  States,  U.  S.  D.  A 363 

color  variation 433 

conifer,  removal  of  wings 364 

distributir)n,  Cal 255, 870 

in  forest  regions 973 

electrical  phenomena  in 739 

frauds  in  trade 875 

germination  as  affected  by — 

alcohol 768, 874 

different  conditions.  Mo 874 

keeping  in  a  vacuum 975 

mercuric  chlorid 768 

sunlight 577, 975 

temperature 767 

treatment  for  smut 1081 

germination,  morphology,  and  phys- 
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tests,  Can 155 

germinative  power,  duration 677 

preservation  . . .  577 

intramolecular  respiration 154 

leguminous,  germination 52, 768 

leguminous,    germination    and 

growth,  Iowa 259 

leguminous,  germination  as  affected 

by  bacteria 768 

oil-bearing,  alourone  in 741 


INDEX    OF    SUBJECTS. 


1231 


J 'age. 
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respiration  as  affected  by  variations 

in  temperature 839 

southern  v.  northern  grown,  La 249 

testing 420 

transformation  of  oil  during  germi- 
nation    330 

proteids   during 

germination 226 

vegetable,  vitality.  Conn.  State 364 

vitality  as  affected  by- 
age  529 

burying  in  the  ground 1081 

different  conditions 364 

salt  water 1081 

weed,  germination  tests,  K.  Dak 26 

viability 1081 

(See  also  specific  crops. ) 

Seepage  measurements  in  Colorado 1030 

ob.servations,  Utah 407 

Segelcke,  T.  R.,  biographical  sketch .516 

Selandria  atra,  remedies 466 

Semasia  nigricana,  notes,  U.  S.  D.  A 166 

Semiophora  youngii,  notes 984 

Can 168 

Semolina,  manufacture,  U.S.D.A 476 

Senecio  jacoheus,  notes 976 

Senna,  production  in  Desert  of  Sahara 757 

Senfsibilizing  substances 806 

Separator  .slime,  analyses 388 

Separators,  dilution,  S.  Dak 81 

exhibit  at  Lodi  Exposition 184 

Septicemia,  apoplectic,  diagnosis  from  milk 

fever 1122 

hemorrhagic,  description 919 

differentiation  of 
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cii;ttle 201 

Malay    Penin- 
sula   918 

.serum  treatment .  818, 
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in  chickens 506 

geese,  R.I 506 

pigs 1023 

sheep 922 

puerperal,  notes 920 

treatment  with  col- 
loidal silver 1119 

treatment 84 

iicptorui  caraganx,  n.  sp.,  description 778 

chrysanthemi,  notes 777 

dianthi,  notes 4G1 ,  1090 

li/coprrsicr,  description 457 

Sequoia.  I'rmpcrvirens,  study,  U.  S.  D.A 971 

Sera,  normal,  toxic  .substances  in 912 

protective  properties 1015 

Sericnltural  station  at  Murcia,  experiments.  981 

Padua ,  report 890 

Sericulture,  bibliography 891 

handbook,  U.  S.  D.  A 989 

in  Tunis 274 

Serradella,  notes,  Colo 139 
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Serradella,  notes,  Ky 241 
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organisms   808 
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Sesamia  fusca,  notes 465 

nonagroidcs,  notes 1097 
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bacteriological  investigations 743 

disposal 302,303,716,949 

plant  at  Ames,  Iowa 743 
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purification 847 

sludge,  utilization 847 
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nell   4.52 

fungi  affecting,  Mass 157 

insects  affecting,  Colo 472 
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Sheds,  construction 94 

milking,  in  Victoria 488 
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at  the  E-xpcrimental  Farms,  Can ISO 

Barbary ,  notes 843 

botfly,  in  Great  Britain 186 
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breeding 1108 

experiments 996 
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corn  for,  Colo 689 
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analyses 837 
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diseases 491 

Ind 921 

in  Great  Britain 186 
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the  United  States 800 
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metabolism  experiments 899 

milk  from,  analyses 183 

molasses  feeds  for 684 
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parasites 8.5, 921 
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introduction  into  France 398 
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treatment 817, 1125 

virulence  of  tissues  of  affected 

animals 398 

ranges  in  Nevada,  Nev 432 

roots  for 1108 

salt  for 798 

scab  in  Arizona,  control 912 

Cape  Colony 817 

Saxony 493 

mite,  notes,  U.  S.  D.  A 71S 

notes 1117 

Va 501 

prevention,  U.  S.  D.  A 710 

treatment 85, 493,  612, 613, 702 

Nebr 86 

U.  S.D.A 702 

shearing  test 799 

stomach  worms,  notes 186 

Va 501 

strangury 1125 

sugar-beet  pulp  for,  Colo 689, 690 

sugar  beets  for 1108 

STisceptibility   to    human    tubercle 

bacilli 494 

ticks  in  Australia 186, 187 

notes 465 

watering  experiments,  Colo 690 

wintering.  Miss 600 

Shelter  belts,  x'lanting  and  care 154 

trees  in  Australia 452 

Shephcrdia  argcnta,  notes,  Mont 48 

Shipstuffs,  analyses.  Pa 683 

Shorts,  analyses,  Pa 683 

notes,  Okla 406 

Shot-hole  fungus,  notes 458 

Showers,  m^ud,  notes 552 

Shrubs,  culture 447 

for  calcareous  soils 50 
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Shrubs  for  sand  binding 874 

forcing  branches 663 

hardy,  culture 1075 

in  Wyoming,  Wyo 445 

ornamental,   at    the  Experimental 

Farms,  Can 144, 1.52 

fertilizers  for 963 

notes,  Mont 41 

Sibirtzev,  N.,  biographical  note 620 

Sifting  machine  for  grain 717 

Silage  preparation 1S5, 608 

and  use,  U.  S.  D.  A 1031 

(See  aUf)  Corn,  Clover,  etc.) 

Silica,  determination,  colorimetric  metlu id.  833 

in  animal  tissues 176 

Silicates,  determination  in  presence  of  phos- 
phates, colorimetric  method 524 

Silk  industry  in  Asia  and  Africa 678 

Tunis 274 

mills  in  North  Carolina 718 

origin  of  natural  colors 783 

physical  properties  as  affected  by  feed- 
ing silkworms 891 

prod  uction  and  manufacture 784 

Silkworm,  American,  notes 888 

di.sea.ses,  notes 273, 376, 989 

eggs  as  affected  by  prolonged  hi- 
bernation    891 

impermeabilit\'  to  alcohol .  891 

incubation 891 

embryology 376 

larvte,  notes 593 

moths,  fertilization 891 

Silkworms  as  affected  by  colored  light 553 

crossing  experiments 273 

culture 784 

N.C 784 

U.  S.D.A 989 

effect   of   feeding   on    physical 

properties  of  silk 891 

feeding  experiments 274 

in  Asia  and  j^frica 678 

Italy 891 

Spain 891 

Massourah 673 

molting 891 

rearing 891 

in  Cyprus 718 

spermatogenesis 891 

studies 474 

Silos,  construction , 185, 608 

Ind 196 

and  use 1033 

U.  S.  I).  A 1031 

for  grain 37 

Silt  measurements,  U.  S.  D.  A 713 

Silver  citrate,  antiseptic  value 81 

colloidal,  antiseptic  value 913 

reducing  action 7 

flsh,  notes,  U.  S.  D.  A 374 

fluorid,  antiseptic  value 913 

lactate  and  actol,  anti.septic  value. . .  84 

leaf  disease,  notes 8S0, 884 

nitrate,  antiseptic  value 913 

preparations,  therapeutic  value 1119 

Smn])iii  nigra,  poisoning  of  cows 500 
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Smapis  sinensis,  composition  iiiul  untritivc 

value 37S 

Sinoxylon  anale,  notes 472 

erassum,  notes ATI 

Svphonophora  rosx,  notes 887 

Sirups,  analyses G82 

manufacture    from  sugar   cane    in 

Georgia,  U.  S.  1).  A 711 

Sisal,  culture  and  manufacture  of  fiber 1062 

Sitka  Experiment  Station,  work,  U.  S.  D.  A.  559 

Siloncs  lineatus,  notes 987 

Sizing-  paste,  analyses,  Mass 649 

Skeleton,  development  as  affected  by  leci- 

tliin 684 

Skim  milk,  analyses.  Mass 184 

for  calves 184 

Mo 793 

Nebr 792 

pigs 1109 

Mo 793 

poultry.  Mo 793 

testing 289 

Skin  disinfection 391 

excretion  of  carbon  dioxid  and  water 

by  788 

Sky,  color,  research  work 745 

Slag.     (See  Phosphatic  slag.) 

Slaughterhouse  products,  statistics 904 

refuse,  utilization 717 

tankage,    analyses,    Conn. 

State 649 

Sleds,  dynamometer  tests,  N.  H 196 

Sleep,  loss  of,  effect  on  metabolism,  U.  S. 

D.  A 788 

Smegma  bacillus,  bacilli  resembling S12 

Smoke,  effect  on  plant  growth 633 

Smut.    {See  Barley,  Corn,  Oats,  Rye,  Wheat.) 

grass,  culture.  La 1059 

Snake,  grass,  food  of 167 

Snout  beetle,  imbricated,  notes 1093 

Snow  crystals,  studies,  U.  S.  D.  A 947 

drop  disease,  notes . . .  ^ 62 

mildew,  notes 263 

radioactivity  of ,  U.  S.  D.  A 845 

yellow,  in  Michigan,  U.  S.  D.  A 16 

Snowy  tree  cricket,  notes,  Conn.  State 63 

Soap  as  an  insecticide.  Conn.  State 63 

notes,  Cal 267 

soft,  methods  of  analysis 889 

Soaps,  bactericidal  value 819 

Society  of  Official  Horticultural  Inspectors, 

proceedings 512 

Soda,  substitution  for  potash 648, 857 

Sodium  and  copper  sulphates,  solubility  of 

mixture 1 64 

l^romid,  effect  on  germination  and 

growth  of  plants 28 

carbonate,   effect   on  germination 

and  growth  of  wheat 945 

chlorate,  effect  on  germination  and 

growth  of  wheat 945 

chlorid,  distribution 848 

chlorid,  effect  on  germination  and 

growth  of  plants 28 

chlorid,  effect  on  germination  and 

growth  of  wheat 945 


Page. 

Sodium,  determination  as  pyrosulphale 6 

iodid,  effect  on  germination  and 

growth  of  plants 28 

nitrate  and  ammonium  sulphate, 

relative  fertilizing  value 22 

Soil,  aeration 339 

bacteria,  in  relation  to  agriculture 749 

investigations 428 

bacteriology,  N.  J 5,56 

chemistry,  JST  J 556 

economic  importance 18 

effect  on  plant  growth 111,  548, 1056 

fertility,  maintenance  inider  renting 

system 617 

prizes  for  investigations 723 

improvement,   rotation    experiments, 

Conn.  Storrs 949 

management  in  1900 616 

methods  of  cultivation 1031 

moisture  as  affected  by — 

cover  crops.  Can 127 

cultivation 439 

Can 1 27 

Nebr 1066 

Wyo 340 

different  conditions 17 

humus 21 

plants 345 

moisture,   conservation  by  Campbell 

method 21 

determinations 949 

N.  Dak '  18 

Oreg 328 

Utah 29 

effect  on  phosphoric  acid  in 

fertilizers 129 

in  relation  to  vegetation . . .  838 

percolation  of  water  through,  Cal 639 

sediments,  analyses,  Cal 230 

'  solutions,  filtration,  U.  S.  D.  A 127 

survey,  development 18 

of  Alamance    County,   N.   C 

U.  S.  D.  A 641 

Allegan      County,      Mich., 

U.  S.  D.  A 640 

Bedford  area,  Virginia,  U.  S. 

D.  A 641 

Boisearca,  Idaho,  U.  S.  I).  A .  641 
Gary  area,  North  Carolina, 

U.S.D.A 641 

Cecil  County,  Maryland 9.50 

Cobb  County.Ga.,  U.  S.  D.  A.  641 
Covington    area,    Georgia. 

U.S.D.A 641 

Garrett  County,  Maryland  .  950 
Hanford    area.    California, 

U.S.D.A 641 

Harford  County   Md..  U.  S. 

D.  A 641 

Imperial   area,    California, 

U.S.D.A 641 

Kent  and  Surrey 644 

Lake  Charles  area,  Louisi- 
ana, U.S.D.A 641 

Lebanon  area,   Pennsylva- 
nia, U.S.  DA 640 
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Soil  survey  of  Lower  Salinas  Valley,  Cali- 
fornia, U.  S.  D.  A 641 

Montgomery  County, Tenn., 

U.S.D.A 641 

Prince  Edward    area,  Vir- 
ginia, U.  S.  D.  A 641 

Prince  George  County,  Md., 

U.  S.  D.  A 041 

Salem    area.    New   Jersey, 

U.S.D.A 640 

Salt  River  Valley,  Ariz 127 

San  Gabriel  area,  California, 

U.S.D.A 641 

Statesville  area,  North  Caro- 
lina, U.  S.  D.  A 641 

Ventura    area,    California, 

U.S.D.A 611 

Westfield  area.  New  York, 

U.S.D.A 640 

Willisarca, Texas,  U.S.D.A.  641 
Yakima  area,  Wa.shington, 

U.S.D.A 641 

Yazoo  area,  Mississippi,  U. 

S.  D.  A 641 

parties,  assignment,  1903 826 

purpose,  U.  S.  D.  A 342 

work  in  Illinois,  111 10.")G 

of  the  Bureau  of  Soils  in 

1903 727 

temperatures 553 

Colo 10.56 

as  affected  by  plant  cov- 
ering    17 

determination 420 

N.  Y....  125 

effect  on  plants 420 

in  Sweden 20 

Mass 134 

te.sts,  methods  of  conducting 20 

with    crops   in    rotation,    Conn. 

Storrs 954 

zones  in  Spain 9.50 

Soiling  crops  for  cows,  N.J... 2S5, 603 

rotation,  N.  J 604 

Soils,  acidity Ill,  418 

alkali,  analyses,  Cal 645 

in  India 10.56 

methods  of  analyses 110 

nature  and  utilization 19 

reclamation,  Cal 644 

by  sugar  beets. . .  231 

studies 230 

analyses 18, 36, 49, 346, 351 ,419, 654, 942 

Cal 644 

Can 127, 128 

Del 229 

Mas.s 649 

N.  Dak 18 

Orcg 328 

Vt 234 

apparatus  for  studying  organisms  in .  849 

bacteria  in .532 

methods  of  study 1049 

studies,  Del 232 

bacteriological  analyses 950 

banana,  of  Jamaica,  analyses 748 

black  marsh,  investigations,  Wis 949 


Page. 

Soils,  bog,  reclamation 974 

calcareous,  trees  for 4.52 

capillary  movement  of  water  in,  U.  S. 

D.  A 126 

changes  in 427 

Chernozem,  fertilizer  experiments . . .  648 

classes  and  types,  U.  S.  I).  A 641 

classification 18,  ,'i.56 

coffee,  of  Java,  analyses 9.50 

cultivated,  denitrification 427 

lime  and  magnesia  in 428 

methods  of  investigation.  18 

nitrates  in.  Wis 231 

cultivation.  Can 128 

denitrification 342 

denitrifying  organisms  in 428 

determination  of   fertilizer   require- 
ments    748 

digestion  with  hydrochloric  acid 327 

distribution  of  lime  in 231 

effect  on  development  of  root  tuber- 
cles    749 

I)rotein    content    of    crops. 

Wis 955 

evaporation  from 17 

Wy<  > 339 

exhausted,  improvement 231 

exhaustion 342 

fertilizer    constituents    at    different 

depths 17 

requirements  as  shown  by 

analyses 748 

fixation  of  phosphoric  acid,  ammonia, 

and  potash  by 645 

for  greenhouse  crops,  Md .38 

greenhouses,  drying.  Mass 1.57 

forest,  source  of  nitrogen  in 849 

geology  of 232 

heat  generated  on  moistening 127 

humus  content  as  affected  by  ferti- 
lizers. Pa 646 

diffusion  of  water  in 848 

improvement  by  cowpeas  and  velvet 

bean.s,  Ala 128 

green  manuring  . . .  430 

in  Ala.ska 305 

inj  ury  Ijy  use  of  copper  fungicides  . . .  883 

lime  requirements 418 

manganese  salts  in 231 

mapping 18, 428 

marsh,  analyses 20 

improvement 20 

mechanical  analyses 110, 341, 419 

methods  of  analysis .522,  .556, 834 

moor,  fertilizer  experiments 128, 430 

fertilizers  for 22 

treatment 849 

natural  improvement 849 

nitrification  in 20,  111,  850 

N.  C 10.56 

nitrogen     compounds     at    different 

depths 1050 

of  Belgium 230 

Bermuda  Islands 1056 

Cape  of  Good  Hope,  analyses 837 

Charente 868 
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Soils  of  Cuba,  analyses,  Pa 643 

Delhi,  analyses 858 

Dominica,  analyses 848 

Dorset,  analyses 230 

Erie  and  Ohio  basins 428 

Fayoum  province,  investigations . .  1055 

Georgia,  analyses,  U.  S.  D.  A 711 

Hawaii ,  water-holding  power 555 

Iceland 432 

Ireland  19 

Jamaica,  analyses 19 

Java,  analyses 748 

Jurassic  region  of  Belgium 19 

New  Zealand,  analyses 837 

Snake  River  Plains,  Idaho 747 

Turkestan,  analyses 644 

Utah,  Utah 29 

Western  Siberia 644 

origin  and  formation 645 

peat,  chemical  study 849 

fertilizing  value 849 

in  Ireland 19 

sterility 19 

physical  properties  as  affected  by  fer- 
tilizers   230 

physical  properties  as  affected  by  frost .  341 

"pocosin,"  description,  N.  C 348 

productiveness  of  different  layers 341 

sampling 127, 231 

Del 229 

N.J 556 

sandy,  improvement 1033 

solution  of  phosphoric  acid  in 127 

sterilization  for  greenhouses.  Mass . . .  158 

use  in  the  greenhouse  150 

water  content 341 

holding  capacity  as  affected  by 

fertilizers 1055 

worn,  reforestation 451 

worn-out,  restoration 342 

Solanum  betaccum,  notes,  Cal 256 

nigrum,  composition  and  nutritive 

value 378 

Solar   and    terrestrial    physical   processes, 

meteorological  effects,  U.  S.  D.  A..  845 

change,  short  period 553 

eclipse,  U.  S.  D.  A 123 

variations 339 

Solution,  theory  of,  as  applied  to  soils 524 

Soot,  analyses,  N.  J 750 

Sop,  analyses 522 

Sorghum,  analyses,  Del 243 

culture,  La 1059 

experiments 561 

enzyms  in,  Nebr 298 

irrigation  experiments,  Ariz 195 

La 650 

poisoning  of  cattle 710 

Nebr 298,921 

poisonous  properties 121 

production  in  the  United  States. .  757 

pnissic  acid  in 701 ,  819, 921 

rust,  notes 771 

V.  alfalfa  for  calves,  Nebr 792 

varieties 346 

Sori/liinii  luulropodon,  analy.ses 72 

3945— No.  12—03 8 


Sorghum  vulgare,  analyses 894 

Sorosporium  bigelovix,  n.  sp.,  description ...  454 

williamsii,  n.  sp.,  description  . .  4-54 

Sorrel,  destruction 769 

South  Carolina  College,  notes  ...  99.200,1035,1136 
Station,      financial      state- 
ment    821 

notes 99, 

200, 5V2.  721, 1085, 1136 

South  Dakota  Station,  notes 99, 1035 

Sf)y  beans,  analyses.  Conn.  Storrs 1601 

Mich 239 

culture.  La 1059 

Mich 239 

experiments 561 

Can 132 

Wis 957 

fertilizer     experiments,     Conn. 

Storrs 954 

fertilizer  experiments.  Mass 133 

notes,  Colo 139 

Ky 241 

varieties.  Wis 957 

water  requirements 955 

Sparrows,  destruction 842 

English,  notes 1052 

Spavin  lameness,  treatment 504 

neurectomy  for 1116 

Spaying  cattle,  notes 701 

Species,  origin  by  mutation 226, 526 

Spelt,  culture 960 

experiments,  Can 132 

Colo 1059 

improvement  at  Olbersdorf 741 

time  required  for  maturing,  N.  Dak  .  346 

varieties 561 

Spermaphytes,    germination,    morphology 

and  physiology  of 636 

Spcrmalomyces  mori,  n.  sp.  and  gen 532 

Spermophagus pectoralis,  notes,  U.  S.  D.  A..  166 

Sphasrella  rubina,  notes,  N.  Y.  State 981 

Splixropsis  magnolix,  n.  sp.,  description 977 

malorum,  notes 582 

rhoina,  notes 582 

Sphxrostilbe  coccophila,  notes,  Fla 469 

Spha-rothcca  mors-uvx,  notes 265, 881, 1089 

Sphenophorus  liratus,  notes 673 

ochreus,  notes.  111 674 

sericeus,  life  history 269 

sordidus,  notes 987 

spp.,  notes.  111 674 

Sphingidse,  monograph 677 

Spices,  methods  of  analysis,  V.  S.  D.  .\ . . .  .  7 

Spiders  in  the  United  States 677 

Spilographa  cerasi,  life  history 888 

Spinach,  iron  content 861 

leaf-miner,  notes,  Conn.  State  . . .  985 

New  Zealand,  culture,  N.J 570 

Spirits,  composition 524 

Spleen,  effect  of  removal  on  assimilation  of 

nitrogen 791 

Spontaneous  combustion    of   alfalfa    hay, 

Kans 176 

Sporidesmium  exitiosum,  notes 980 

Sporotrichum   sp.,    affecting    grasshoppers, 

U.  S.  D.  A 374 
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Spray  calendar 989, 1098 

Can 889 

Conn 889 

Mich 374 

Mo 889 

Spraying  emulsion,  new ] 70 

experiments 163, 885 

N.J 578 

with  potatoes,  N.  Y. 

State 875 

grapes,  effect  on  public  health, 

Ohio 61 

machine,  description 465 

notes 374 

Okla 406 

principles 592 

pumps,  notes 918 

Springs,  disappearance  of 1055 

Spruce  canker,  notes 778 

disease,  notes 59 

Douglass,  in  Europe 51 

gall  aphis,  notes 778 

plantations,  management 453 

planting  in  Iowa 873 

rust,  notes 670 

seed  collecting 972 

spinner,  notes 888 

timber  in  Maine 972, 973 

Squabs,  raising 182, 693 

Squash  borer,  notes.  Pa 886 

bug,  notes 464, 984 

Cal 267 

Can 168 

N.  H 268,270 

Pa 886 

ladybird,  notes 1093 

prepared,  analyses,  Vt 10 

vine  borer,  notes,  N.  H 268 

Squashes,  composition  and  nutritive  value.  378 

culture 38 

in  the  mountain  glades, 

W.Va 858 

irrigation  experiments,  Ariz 195 

varieties.  Can 144 

for    New    Hampshire, 

N.  H 1063 

Squirrels,  injury  to  elm  trees.  Conn.  State  .  985 

Stable  air,  bacteria  in 488 

Stables,  construction 608 

disinfection  with  steam 92 

plans  for  building 717 

ventilation 391 

Can 196 

Staggers  in  horses,  Md 91 

Stalk  borer,  notes,  Minn 779 

Stalls,  disinfection  by  glycoformal 492 

ventilation 303 

Stamnaria  sp.,  notes 977 

Standards  for  judging  cattle 382 

Staphylococcus  pyogenes  aureus,    composi- 
tion    331 

Starch,  determination,  Pa. '. 631 

in  cereals 545 

presence  of  pen- 
tosans    897 

food  value , 69 


Starch,  formin bread 593 

formation    and    accumulation    in 

wheat 654 

in  evergreen  leaves 329 

industrj^  by-products 509 

in  the  United 

States 595 

production  from  cassava 1029 

translocation,    method   of   demon- 
stration    421 

Stassfurt  mining  industry 751 

salt  deposits,  formation 430 

Statesville  area.  North  Carolina,  soil  sur- 
vey, U.  S.  D.A 641 

Stations.    {See  Experiment  stations.) 

Steam  cultivation,  development 507 

Stearic  acid,  determination 837 

Steers,  alfalfa  v.  sorghum  for,  Nebr 792 

beet  pulp  for,  Mich 179 

characteristics.  111 382 

corn  for.  Mo 898 

cotton-seed  meal  and  cake  for 994 

cowpea  hay  for,  Tenn 598 

dehorning,  Ariz 796 

Can 178 

feeding  experiments 179, 279, 

280,485,791,899,1106 

Can 178 

Idaho 281 

111 3X1,1106 

Iowa 481 

Kans 482 

Minn 794 

Miss 600 

Mont 74,484 

Okla 406 

Pa 480,684 

Tenn 598 

in  stables  and  open  sheds, 

Minn 795 

in  stables  and  open  yards, 

Nebr 796 

rations  for,  Okla 406 

watering  experiments.  Pa 684 

wheat  V.  corn  for,  Nebr 795 

Stegomyiafasciata,  notes.  Miss 375 

Stem  analysis,  difficulties  and  errors  in 666 

Sfenopodius  flavidus,  notes,  U.  S.  D.  A 672 

Stereulia  diversifolia,  value  for  fodder 1002 

rupestris,  pith  analysis 1002 

Stereum  purpureum  as  a  cause  of  silver  leaf 

disease 880 

qucrcinum,  notes 368 

Sterigmatocystis  nigra,  resistance  of  spores  to 

heat 380 

Stigmas  and  styles,  comparative  anatomy . .  634 

Stilbtiin  van  urn,  description 265 

Stock  and  grain  raising,  comparison 822 

effect  on  scion 41, 359, 1070 

feeding,  general  principles 1002 

Md 479 

Okla 406 

S.C 74 

manual 1104 

melons,  notes,  Cal 236, 256 

poisoning  as  a  result  of  spraying 819 
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Stock  poisoning  by  plants 186, 201 

raising',  papers  on 897 

ranges  in  California.  V.  S.  D.  A 135 

Stoc^ks,  grafted,  hardiness  of 1070 

Stomach,  movements 74, 539 

■worms,  notes 186 

Va 501 

Stomata,  development  as  affected  by  mois- 
ture   9-13 

Slomoxys  calcitrans,  notes 924 

Storms,  analogous,  U.  S.  D.  A 845 

dust,  notes,  U.  S.  D.  A 552 

Strangury  in  sheep 1125 

Strawberries  as  affected  by  spring  frosts 46 

books  on 254 

bud  variations 220 

culture 47, 444 

Miss 356 

Mont 47 

U.S.D.A 90 

handbook 572 

under  cloth 357, 657 

electro-culture 353 

fertilizer  experiments,  N.J 567 

forcing  house  for 357 

growth  as  affected  by  colored 

light 547 

in.sects  affecting,  Colo 169 

irrigation  experiments,  Ariz . .  195 

N.J  ..  567 

lymphagogic  action 681 

marketing 47 

mulching,  Ariz 761 

salicylic  acid  in 47 

varieties,  Ariz 701 

Can 144 

Iowa 2.54 

Mass 42 

Mich 147 

Mont 41 

N.J .567 

N.Y 761 

S.Dak 1068 

wood,  analyses 868 

Strawberry  bacillus,  notes 744 

bacterial  blight,  notes,  Oreg 368 

diseases,  notes 460 

leaf  blight,  notes,  Colo 156 

l)lant  lice,  notes,  N.  J 586 

root  louse,  notes,  U.  S.  D.  A 585 

remedies,  Del 269 

sawfiy,  western,  notes,  Colo 1092 

weevil ,  notes 1093 

U.S.D..V 585,1092 

Stream  measurements ,540, 615, 926, 927 

accuracy 404 

in  Nebraska 715 

Streams,  pollution  of 303 

Street  sweepings,  analyses,  Md 38 

Streets,  shade  trees  for 452 

N.Y.Cornell 452 

Streptococci,  effect  of  injection  into  portal 

system 1 130 

Strcptothrixfarcinica,  properties 809 

Slrowjylus  commutatus  in  rabbits,  notes 193 

contortus,  notes,  Va 501 


Page. 

Strongylus  fllaria  in  calves 85 

Strongylus  in  sheep 1125 

treatment 702 

StrumcHa  sacchari,  notes 465 

Strychnin,  effect  on  animal  organisms 1118 

Styles  and  stigmas,  comparative  anatomy. .      634 

Stysanus  stcmonites,  notes 263 

Suck  fly,  ^otes 269 

Sucrose,  determination 113 

Sugar,  analyses 682 

beet  bacterial  disease,  description. . .    1085 

disease,  notes 366 

feed,  analyses,  Pa 684 

leaf  beetle,  notes,  Colo 1092 

U.  S.  D.  A  . . .    1092 

curl,  notes,  Mich 245 

spot,  treatment,  Nebr 35 

nematode  diseases,  notes 1086 

parasite,  new,  in  Egypt 263 

products,  feeding  value,  U.  S. 

D.A 929 

pulp,  analy.ses,  Colo 600 

N.J 380 

feeding  vakie 479, 685 

Mich 179 

for  cows,  Colo 488 

Mich 182 

lambs,  Colo 689, 690 

pigs,  Colo 600 

silage  for  cows,  Cal 695 

rot,  treatment,  Nebr 35 

seed,  Cal.,  grown 768 

production   and  testing, 

U.S.D.A 351 

beets,  analyses 35, 343, 351, 854 

Ariz 756 

Cal 653 

Can 131,176 

Del 243 

Mich 245 

Mont 34, 856 

Nebr 35 

Ohio 35 

Pa 141 

Wis 961 

as  affected  by  the  weather  .  124, 351 

breeding 36 

progress  in,  U.S.  D.A.      346 
changes  in  composition  dur- 
ing storage,  Can 176 

composition  as  affected  by — 

environment,  U.  S.  D.  A  ..      345 

fertilizers 344 

insufficient  food  supply . . .      345 
composition  at  different  stages 

of  growth 957 

during  storage, 

Mich 245 

culture 435, 561, 756 

111 351 

Mont 34,856 

experiments. .  29, 35, 236, 431 

Can 131 

Colo  ....  10.59 
Del  ...  243,244 
Mich....      244 
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Sugar  beets,  culture  experiments,  Nebr 35 

N.  Dak..        25 

Pa 141 

Wis 961 

in  alkali  soils 231 

Egypt 351 

Victoria 653 

progress  in 1029 

feeding  value 085 

fertilizer  experiments.  36,431,756,852 
Mich  . . .  244 
Nebr  ...  35 
Ohio  ...        35 

fertilizers  for 142 

for  cows 1006 

Colo 488 

Nebr 905 

pigs,  Mont. 900 

sheep 283, 1108 

green  manuring 245 

injuries  from  bo ringseed  beets, 

Oreg 856 

investigations.  111 1062 

methods  of  analysis 113 

notes,  Ariz 719 

potash  salts  for 851 

production    in    the     Pnited 

States 757 

relation  of   sugar   content   to 

leaves 9(')l 

seed  selection 35 

tests,  Mich 244, 245 

selection  of  seed  beets,  Oreg. . .      857 

varieties 35, 236, 351 ,  431 

Can 752 

Mich 244 

Mont 34 

Nebr 35 

Ohio 35 

Utah 29 

water  requirements,  U.  S.  1).  A.      714 
yield  as  affected  by  size  of  seed .      432 

cane,  analyses 36, 

351,419,435,565,857,1003 

La 650 

U.S.D.A 711 

as  affected  by  the  season 509 

beetle,  parasite 270 

borer,  notes 269, 1097 

studies.  La 588 

cross-fertilization 214 

culture 36, 858 

experiments 246, 

561, 565, 653, 753 

in  Egypt 351 

disease,  notes 465, 876 

diseases  in  Bengal 56 

the  West  Indies  . . .    1086 

treatment 366 

fertilizer  experiments 246, 

351,654,752,857 

requirements 665 

fodder,  feeding  value 596 

green  manuring  for 22 

grub,  notes 674 

gummosis,  notes 876, 1086 


Sugar  eane,  insects  affecting,  in  Java 987 

irrigation  experiments.  La 650 

leaf-eating  caterpillars,  note*  .  588 
localization  of  phosphoric  acid 

in 653 

machine  for  cutting  615 

plant  lice 65 

production     in     the     United 

States 757 

rind  disease,  notes 263, 1086 

root  disease 56,263,366,1086 

tops,  analyses 1003 

varieties 36, 

346, 351,  435, 56.5, 654, 7.53, 857 

corn  feeds,  analyses.  Pa 683 

determination  in  milk 682 

feed,  analy.ses,  Vt lo 

for  cows,  Md 487 

feeds,  analyses,  N.J 380 

Pa 683 

food  value 175, 379, 479, 685, 691 

for  farm  animals 279 

hor.ses 486 

formation  from  fat 682 

protein 681 

fruit,  in  the  human  body ,594 

gum  plantation 4.52 

industry  in  Hungary,  U.  S.  1).  A 196 

Saxony 96 

invert,  rotary  power  as  affected   by 

hydrochloric  acid 225 

manufacture 325 

transformation  in  plants 329 

(See  also  Beet  sugar  and  Cane  sugar, ) 

Sugars  in  tropical  fruits 8 

methods  of  analysis ns 

U.S.D.A 7 

reducing,  determination 113 

stereoisomeric,  absorption  in  intes- 
tines    681 

Sulf urin  as  a  fungicide 61 

Sulphate  of  ammonia,  analyses.  Conn.  State  649 

La 1058 

Mass 649 

and  nitrate  of  soda, 
relative   fertilizing 

value 22, 953 

availability  of  nitro- 
gen in,  N.J .  557 

fixation  in  soils 850 

nitrification  in  soils  .  20 
nitrification  in  soils, 

N.  C 1057 

potash,  analyses.  Conn.  State..  649 

La 1058 

Mass 234 

N.H 1058 

N.J 750 

and  magnesia,  analyses. 

Conn.  State 649 

low-grade,       analy.ses. 

Mass 649 

Sulphates  in  ground  water,  Colo 425 

role  in  plant  growth 14 

Suljihocyanic  acid,  effect  on  growth  of  mold.  549 

Sulphur,  determination  m  plants 114, 415 
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Sulphur,  (letermiuatimi  in  ]ilants,  N.  C 1043 

excretion  as  affected  by  muscular 

work , 787 

metabiilisni 591 

inraan,  r.  S.  D.  A....  7S8 
Sulphuric  aciti,  (lelcnninatidU    in    orKanie 

mat- 
ter., liri 
sciils...  117 

in  foods 894 

standardization,  S.  (' 887 

Sumac  canker,  notes 582 

Summer  fallowing.  Can 128 

Sun  spots  and  winds 338 

frequency,  U.  S.  D.  A 552 

relation  to  meteorology,  IT.  S.  D.  A.  552 

relative  numbers,  U.  S.  P.  A 552 

Sunflowers,  culture.  Can 132 

experiments 29 

Sunflower-seed  cake,  analyses 590 

Sunlight,  effect  on  bacteria 334 

gaseous     exchange     in 

man 478 

germination  of  seed  . .  577, 975 

plants 739 

Suiieri)hosphate,  basic, composition  and  use.  343 

of  lime,  reversion  in  soils  .  555 

Superphosphates,  analyses.  La 1058 

Mass 234 

N.  H 1058 

N.J 750 

Vt 10 

and  phosphatic  slag,  com- 
parison    23 

free  acid  in 23 

manufacture 1042 

methods  of  analysis 117 

Surgery,  veterinary,  operative 491 

Surra,  American,  studies 1127 

description 614 

U.  S.  D.  A 192 

disease,  notes 294, 295 

in  cattle  in  Togo 1126 

German  East  Africa 924 

horses  in  Togo 1126 

rats,  notes 193 

the  Philippine  Islands 924 

notes 85 

transmission 614 

Suslik  in  Germany 336 

Swedish  turnip  bacterial  rot 57 

turnips,  composition  during  stor- 
age    236 

fertilizer  experiments .  346, 563 

sugar  content 756 

varieties 236, 346 

N.  H 1063 

Sweet  corn,  crossing  experiments,  N.  J 569 

culture  experiments,  N.  C 1063 

disease,  notes 531 

fertilizer  experiments,  N.  J 248 

varieties 431 

Can 144 

La 650 

Mich  143 

N.H 1063 
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Sweet  pea,  tuberous,  notes,  Vt 52 

peas,  classification 446 

fertilizer  experiments 1.50 

potato  worm,  notes 780 

potatoes,  analyses,  S.  C 247 

culture  experiments 561,961 

Ark...  435 

fertilizer  experiments 961 

mulching 43s 

preservation,  S.  C 246 

storage,  .\  rk 436 

and  shipment   ex- 
periments    865 

varieties.  Ark 435 

Swine  erysipelas,  endocarditis  following  re- 
covery from 1023 

in  Saxony 493 

outbreaks 817 

serum  diagnosis 1125 

treatment 613,1125 

treatment 399 

plague  in  Arizona,  control 912 

Saxony 493 

intestinal    ulceration   follow- 
ing    1024 

prevention 293 

serum  treatment 192, 

613, 818, 819, 1023 

Swiss  chard,  culture,  N.  J .569 

leaf  spot,  treatment,  N.J ,579 

Switch  cane,  culture.  La 10.59 

Symbiosis,  intercellular,  in  plants 121 

Symptomatic  anthrax.     (.Sw  Blackleg.) 

Syrphus  flies,  notes 984 

Systeva  blanda,  notes,  U.  S.  D.  A 166 

frontalis,  notes,  U.  S.  D.  A 166 

hudsonias,  notes,  IT.  S.  D.  A 166 

Ui'niata,  notes,  U.  S.  D.  A .585 

Tabanus  tropicus,  notes 614 

Tu'nia  crassicollis,  notes 1129 

echinococcus,  notes 926, 1129 

expansa,  notes 926 

marginata,  notes 1129 

saginata,  notes 1129 

serrata,  notes 1129 

solium,  notes 926, 1129 

Tamarinds,  analyses 522 

Tanagridse,  descriptive  catalogue 550 

Tan-bark  ashes,  analyses,  Ma.ss 649 

barks,  analyses,  Cal 712 

Tankage,  analyses.  Conn.  State 649 

La 1058 

Mass 649 

N.H 130, 1058 

N.J 750 

R.I 430 

Vt 10 

Wis 1002 

availability  of  nitrogen  in,  N.  J. .  .5.57 

for  pigs 76 

preparation 9.53 

slaughter-house,  analyses,  Conn. 

State 649 

Tannery  refuse,  analyses,  N.  J 750 

utilization 717 

waste,  analyses,  Can 13d 
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Tannin,  commercial,  analyses,  Cal 7V1 

effect  on  yeasts 335 

methods  of  analysis 113, 737 

production  in  Ontario 151 

Tanning,  articles  on 1030 

industry,  school  in  Italy 51G 

materials,  methods  of  analysis  .  737, 837 

process,  effect  on  anthrax  spores  .  917 
Tannoform,  value  in  intestinal  diseases  of 

calves 1023 

Tapeworms,  migration  of  embryos 85 

notes 920,1025 

toxin 85 

Tarnished  plant  hug.  notes 987 

Minn 779 

Taro,  composition  and  nutritive  value 378 

root  rot,  description  and  treatment, 

Hawaii 773 

Tarsonemus  cuhnicolus,  notes 884 

Taxidermy,  notes 844 

Taxodium  spp. ,  notes 362 

Taxus  barcata,  notes 665 

Tea,  analyses 682 

culture 594, 662 

experiments 1072 

in  British  India  and  Ceylon. . .  572 

effect  on  respiration 477 

enzyms  in  leaves 147, 741 

manufacture  in  British  India  and  Cey- 
lon   572 

mosquito  blight,  notes 782 

parasites  affecting 265 

treatise 443 

Teachers'  Summer  School  in  North  Carolina  932 

Teasel,  culture 36 

Technical  laboratory,  desert,  establishment  828 

Technology,  literature 616 

Telegony,  theory  of 76 

Telegraphy,  wireless,  explanation  of,  U.  S 

D.  A 845 

Temperature  at  Baltimore,  U.  S.  D.  A 16 

different  altitudes 339, 552 

atmospheric,  mean 847 

of  Britishlsles..  840 
body,  as  affected  by  different 

conditions 174 

diurnal  range,  U.  S.  D.  A 16 

effect  on  carbon  dioxid  assim- 
ilation    943 

germination  of  seeds  767 
growth  of  etiolated 

plants 228 

root  growth 434 

ground  at  Cleveland,  Ohio...  552 

low,  effect  on  organisms 940 

of  the  soil,  determination 125 

Tendon  mucoid,  composition 72 

Tendons,  composition 72 

Tenehrio  mauritanicus,  notes 467 

Tennessee  Station,  financial  statement 1032 

notes 410, 017, 721 ,  931 

University,  notes 721 

Tenodera  sinensis,  notes,  N.J 580 

Tent  caterpillars,  notes 167, 984, 1096 

Can 168 

I)arasitos  of,  N.  H 1090 


Page. 
Tent  caterpillars.    (So:  dlsa  Apple  and  For- 
est tent  caterpillars. ) 

Teosinte,  culture,  La 1059 

Termes  flavipes,  notes,  U.  S.  D.  A 374 

Termites,  notes 784 

Ternary  compounds,  utilization  bj'  plants  .      329 
Terrestial  and  solar  physical  processes,  me- 
teorological effects,  U.  S.  D.  A 845 

Tests,  chemical  and  microscopical 1045 

Tetanus   bacillus,   effect   of   dry  heat   on 

spores 706 

m.ethods   of    cultivat- 
ing    706,744 

in  dogs 401 

horses 84 

serum  treatment 19S,  706, 1128 

toxin,  absorption 914 

electrical    resistance    and 

index  of  refraction 813 

investigations 498 

treatment S4,401 

by    peritoneal    irriga- 
tion        498 

Tclracha  Carolina,  notes 884 

Tctragonolohus  purpureus,  notes,  Cal 256 

Tetramethylenediamin  in  cheese 096 

Tfitrancura  lucifuga,  notes 65 

Trtranychus  althrese,  notes 888 

iiujinaspidis,  notes,  Cal 782 

tclarius,  notes 888 

Texas  College,  notes 200, 824 

fever,  control 320 

destruction  of  ticks 817 

importation  of  immune  cuttle 

into  Natal 295 

in  Algeria 295, 810 

Arizona,  control 202, 912 

Netherlands 1123 

Rhodesia 398, 815, 918 

Tennessee 201, 918 

the  South 391 

Miss 397 

nature  and  treatment,  Fla  ...      814 

notes 85,012,918 

S.  C 815 

pathology 295 

Station,  notes 824 

Theobroma  bicolor  seeds,  analyses 443 

Thermograph,  description 125 

Thermo-regnlator,  electric 533 

for  bacteriological  work, 

111 335 

Thielavioijsis  rtliacelicus.  notes 366, 1086 

Thistle,  Canada,  destruction,  Iowa 768 

monograph 875 

notes 53 

Russian,  feeding  value 381 

Thomas  slag.    {See  Phosphatic  slag. ) 

Thoms,  G.,  biographical  note 620 

Thrips,  notes,  Me. 373 

Thunder  storms,  apparatus  for  registering, 

U.S.  D.A 552 

observations 553 

Thymus,  calf,  pentoses  in 175 

Tick,  grass,  life  history 85 

Ticks,  destruction 810, 817 
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Ticks,  effect  on  blood  of  dogs 1025 

fowl,  notes 375 

sour  grass  for  preventing  infestation      702 

TiUetla  eaiiei,  n.  sp.,  description 454 

externa,  u .  sp. ,  description 4-54 

fiKlens,  treatment,  Colo 1084 

liorrida,  notes 456 

Timber,  creosoting 1080 

disease,  notes 266, 532 

dry  rot,  treatment 778 

frost  checks  and  wind  shakes 57 

insect-killed,  lumbering 1080 

manual 5"6 

measurement 57i6 

U.S.D.  A 576 

preservation,  U.  S.  D.  A 154 

resources  of  Nebraska,  U.  S.  D.  A  . .      300 

supply  of  the  United  States 664, 871 

(See  also  Wood.) 

Timothy,  analyses,  N.  Dak 33 

culture,  Idaho -      240 

fertilizer  experiments,  Ohio 428 

hay,  anal y.ses.  Conn.  Storrs 1001 

La 6,50 

available  energy 993 

notes,  Colo 139 

rust,  notes 771 

seed  examination 1080 

seeding 139 

Tin  in  preserved  foods '"'94 

Tinea  biselliella,  notes 592 

fjrandla,  notes  . : 467, 890 

pellionella,  notes 592, 890 

tapetzdla,  notes 592,890 

Tineina,  types .' 987 

Tineola  bisselliella,  notes 890 

Tipula  oleracea.  notes 673 

Tires,  wide,  U.S.D.  A 405 

Toads  for  destroying  flukeworms,  U.S.  D.  A      702 

protection 467 

Toast,  nutritive  value,  Minn 275 

Tobacco  as  affected  by  potash  fertilizers  . . .      561 

chlortds  in 566 

culture 436 

La 6.50 

in  Haiti 142 

Sumatra 247 

Dalmatian,  (:ultureand  treatment.      351 

diseases  in  Galicia 980 

extracts,  analyses,  U.  S.  D.  A 472 

fertilizer  experiments 858 

fertilizers  for 247, 436 

industry  in  the  Connecticut  Val 

ley  .." 542 

insects  affecting,  in  Reunion 269 

irrigation  experiments.  La 650 

manufactures  in  the  United  States  436 
mosaic  diease,  notes,  U.  S.  D.  A...  264 
pollination     experiments,     U.    S. 

D.  A 034 

production  in  the  United  States. . .      757 

.soils  for  U.  S.  D.  A 642 

in  Texas 542 

stalk  weevil,  notes.  U.  S.  D.  A 672 

stalks,  analyses.  Mass 234 

Stem  ashes,  analyses.  Conn.  State.      649 


Page. 

Tobacco  stems,  analyses,  Conn.  State 649 

N..r 750 

sulphur  (•(intent,  N.  C 1043 

Sumatra  type,  culture  in — 

Connecticut,  Conn.  State 351 

U.  S.  D.  A 142 

varieties.  Can 132 

Tomato  bacteriosis,  notes 458 

di.seases,  treatment,  N.  .T .579 

hawk  moth,  notes,  N.J 586 

leaf-blight,  description 457 

rosette,  description 457 

tree,  notes,  Cal  256 

worm,  notes 984 

Can 168 

Tomatoes,  atavism  in 6G0 

composition 9t)4 

crossing 41 

experiments,  N.  J 568 

cnlture 3><,  41 ,  145, 963 

Texas 964 

experiments,  N.  C 1063 

N.  .T .568 

in      Arkansas      Valley. 

Colo  1065 

under  cloth 657 

fertilizer  experiments,  Ind 145 

N.J 248 

fertilizers  for 964 

forcing  experiments 3.54 

111 658 

irrigation  experiments,  Ariz 195 

mulching 438 

pollination    experiments,   V.   S. 

D.  A 634 

salicylic  acid  in,  Mont 892 

seed  selection,  N.  J 568 

varieties 354 

Cal 256 

Can 144 

Colo 1066 

III 658 

Mich 143 

N.  II 1063 

N.J 568 

Okla 859 

Tomicus  cacographus,  notes 988 

cxlatus,  notes,  U.  S.  D.  A 66 

calligraphits,  notes,  Colo 1092 

U.  S.  D.  A 66,  .585 

dispar,  notes 885 

integer,  notes,  Colo 1092 

oregoni,  notes,  Colo 1092 

U.S.D.  A 66 

pini,  notes,  U.  S.  D.  A 585 

Torenia  fournieri,  prevention   of  germina- 
tion of  pollen  by  irritability  of  stigmas. . .  840 

Tornado  in  Mississippi,  U.  S.  D.  A 552 

Torrendia  pulchella,  notes 942 

Tortoise  beetles,  notes,  U.  S.  D.  A 586 

Tortrix  ambiguella,  remedies 373, 471 

corylana,  notes 1098 

pilleriana,  remedies 471 ,  888 

Torula    amara    causing    bitter   milk    and 

cheese ^^9 

Town  waste,  utilization 717 
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Toxins  and  antitoxins,  mixtures 392 

cellular,  treatise 492 

destruction  by  peroxids  and  oxy- 
dases   1015 

of  pathogenic  bacteria,  variations  in  807 
Toxoids,  i)roduction  in  culture  of  tetanus 

bacillus - 49S 

Trahala  vhlmu,  notes 172 

Trade,  agricultural,  of  the  Tnited  States, 

U.  S.  D.  A 305 

and  weather  in  the  I'nited  States..  124 

Tmiiiftex  abietis,  notes 671 

pini,  notes 2f)6, 453, 5S3 

radiciperdn,  notes 1  <12 

Translocation  of  starch,  method  of  demon 

stration 421 

Transpiration  of  plants,  significance 120 

variations  in 220 

Transplanting  trees,  new  methods 570 

Tree  cricket,  snowy,  notes 166 

I)lanting  in  Canada 151 

Can 152 

cities.  Mo 258 

Massachusetts,  Mass 151 

Nebraska 665 

Sable  Island,  Can 152 

Victoria 974 

methods 152 

seedlings,  early  root  development 528 

Trees  as  affected  by  lightning 363 

forecasters  of  rain,  U.  S.  D.  A 552 

data  concerning  growth 10 

descriptions 664 

fall  planting,  Okla 406 

for  calcareous  soils 50 

planting  in  New  .Jersey 1077 

sand  binding 874 

shelter  belts 452 

street  planting 452 

N.Y.Cornell 452 

foreign,  culture  in  Austria 576 

kinds  for  planting 871, 873 

of  Big  Horn  Forest  Keserve 257 

New  England 2.56 

Oregon,  U.  S.  D.  A 574 

Priest  River  Forest  Reserve 257 

Washington,  U.  S.  D.  A 574 

ornamental,  fertilizers  for 963 

rate  ol  growth  in  Ceylon 766 

shade,  cause  of  death  on  Long  Island .  972 

tests,  ISIont 41 

stem  analyses 666 

transplanting,  new  method 570 

water  content 942 

winter  conditions 258, 664 

Trichina,  inspection 613 

Trichobaris  mucorea,  notes,  U.  S.  D.  A 672 

trinotata,  notes,  U.  S.  D.  A 164 

Trichocephalus  affinis,  notes 193 

Tricholoma  nudum,  culture 145 

Trichophytosis,  transmission  from  cattle  to 

man 925 

Trichopoda  penjiipes,  notes,  N.  H 270 

Trichomma  tenuissimum  in  pigeons,  notes  . .  193 

Trichoaphxria  sacchari,  notes 263, 876, 1086 

Trifolium  alcxandrinum,  culture  and  uses  in 

•Egypt,  U.  S.  D.  A 651 
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Trifolium  hybriduvi.     (See  Clover,  alsike.) 
inearnatum.     (See   Clover,    crim- 
son.) 

montamim,  new  parasite  of 773 

pannonicum,  composition  at  dif- 
ferent stages  of  growth 236 

pratense.     (Sec  Clover,  red.) 
repens.     (See  Clover,  white.) 

Tngloch  in  paluslre  in  Iceland 432 

Trillium  firandiflorum,  variations.  Mo 634 

Tritico-nucleic  acid,  studies.  Conn.  State. . .      326 
Triticmn    rcpcns,    Helminthosporium    dis- 
eases        877 

spclta.     (See  Spelt.) 

Tropfeolum,  grafting  experiments 353 

Tropical  plants,  culture 448 

Truck  crops,  in.sects  affecting.  U.  S.  I).  .\ 1092 

Truffles,  reproduction 636 

Trychophyton  cannium  in  dogs 708 

Trypanosoma  brucei,  notes 924 

equia,  notes 400, 924 

leivisi  in  rats,  notes 193 

Trypanosoma  disease 293, 294, 705, 1127 

infection  with 843 

Trypsin,  study 71 

Trj'ptophane  in  proteolysis 335 

Tryxalis  nasuta,  notes 472 

Tsetse-fly  disease,  etiology 1024 

in  German  East  A  f  rica . . .      924 

investigations 293, 294 

notes 85, 614 . 

Tuber,  new  edible 437 

Tubercle  bacilli- 
agglutination  698, 806 

analyses 521, 534 

as  affected  by — 

ammonium  carbonate 496 

antituberculous  serum 188 

glycerin 697 

urea 88, 496 

bacilli  resembling 812 

branched  forms,  U  S.D.A 698 

culture 496 

dead,  effect  in  animal  tissues 1020 

destruction  in  milk 81, 184 

duration  of  life  in  cheese 292 

egg  medium  for 534, 611 

extracts 1121 

from   different    animals,  composition, 

U.  S.  D.  A 698 

human  and  bovine,  comparative  vir- 
ulence        494 

human  and  bovine,  comparative  vir- 
ulence. Pa 394 

human,  virulence  for  animals 494 

in  butter 87 

feces 1009 

milk 187, 1009 

vegetable  tis.sues 657 

infection  of  meat  by 497 

intratracheal  injection  in  rabbits 496 

variations  in  virulence  of  different  cul- 
tures     1121 

virulence  for  monkeys,  U.  S.  D.  A 698 

vitality 392 

Tuberculin,  diagnostic  value 87, 

187,811,1019,1120 
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Tuberculin,  effect  on  development  of  exper- 
imental tuberculosis 'Mi 

from  tubercle  bacilli  from  dif- 
ferent animals 698 

Koch's 698 

preparation 1121 

test  for,  U.  S.  P.  A 390 

use S91,390,916 

tests' 187, 9V2, 1020, 1117 

N..1 87 

tolerance  for 1020 

Tiibi  rciiliiia  maxiinu,  notes G70 

prrnicina,  notes 670 

Tuberculosis  as  affected  by  meat  diet 497 

bovine,  control Ss,  296, 495 

in  Massaclni- 

setts 185 

Norway  1019,1116 
Sweden....    1116 
diagnosis  by  the  X-ray     495 
history  of  dairy  herd, 

Conn.Storrs 610 

immunization 393, 

495, 609, 1020, 1122 

in  Australia 186 

transmission  to  man .     609, 
915,101s 
variations  in  tempera- 
ture, N.J 611 

cerebral,  in  Scotland 1121 

control 699 

U.S.D.  A 710 

in  New  York  City 915 

Ohio 915 

the  United  States  . .      915 
experimental,  as  affected  by 

tuberculin . .      395 

in  guinea  pigs.      497 

rabbits...  496,497 

hematogenous,  in  rabbits 497 

heredity  and  predisposition  .      396 

human  and  bovine,  relation  .       87, 

187,296,297,390,393, 394, 390, 493, 494, 

534, 609, 810, 811, 915, 1017, 1019, 1119 

human  and  bovine,  relation, 

U.S.D.  A 698 

cases  of  inoculation  . .    1018 
infection  through  the 

alimentary  tract . . .    1018 
transmission  to — 

cattle 1018, 1120 

goats 1018 

hogs 396 

In  children,  statistics 915 

frogs 297 

hogs,  statistics 9]j6 

treatment   with   tu- 
berculin        813 

New  Jersey 93 

pigs 297, 710 

poultry , 819 

Saxony 493 

sheep 297 

Ursus  malaianus 297 

indemnity  for  diseased  ani- 
mals        610 
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Tuberculosis,  international   conference   in 

London 39(; 

mammary,  in  cows 099 

mares 916 

meningeal,  in  dogs 699 

of  striated  muscles 1019 

suprarenal  glands 916 

peritoneal 915 

primary  infection  in  children  494 

pulmonary, forcedfeeding  in.  175 

resistance  of  buffaloes  to 496 

retropharyngeal 495 

sensibilizing    substances    in 

serum 87 

serum  diagnosis 87, 188 

transmission 187 

through  meat .  391, 
610,811,1121 
milk.  391,1120 
through   milk, 

U.S.  D.  A 1016 

treatment 87 

with  electricity  ...  1117 

Tuberculou,s  sera,  chemotactic  properties..  395 

Tubers,  formation 635 

Tulip  mold,  notes,  N.  J »  579 

soft  scale,  notes,  N.J 586 

tree  scale,  notes.  Conn.  State 63 

Tumors  of  the  gall  bladder  in  cattle 90 

Turkeys,  raising 692 

S.C 901 

Tiirnip  bacterial  disease,  studies 57, 773 

beetle,  red ,  notes,  U.  S.  D.  A 165 

finger-and-toe  disease,  treatment. . .  27 

sawfly,  notes 373, 588 

Turnips,  composition  during  storage 236 

Can...  176 

culture  experiments.  Can 131 

effect  on  water  content  of  soil 345 

electro-culture 353 

fertilizer  experimen ts 36, 346 

Can 133 

N.J 248 

phosphates  ftir 750 

varieties 236, 346 

Can 752 

N.  H 1063 

Turnus  butterfly,  notes 166 

Turpentine,  bactericidal  action 1016 

industry,  wastefulness  in 454 

orcharding,  new  method,  U.  S. 

D.  A 874 

Tussilago,  destruction 766 

Tussock  moth,  notes,  R.  I 371 

white-marked,  notes 888, 984 

Colo  . .  472 

Del . . .  372 

Mass..  67 

N.  H  . .  268 

N,  J...  586 
U.S.D. 

A  . . .  169 

Tychea  hrevicornis,  n^tes,  Colo 1092 

Tylenehus  acutocaiidatus,  description 265 

devastatrix,  notes 1086 

oryzx,  notes 877 
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Tylenrhvf,  sp.,  notes 770 

tritici,  notes 467 

Type  of  steers,  Kans 482 

Typhoid  bacilli,  agglutination C97,  SOG 

effect  of  injection  into  por- 
tal system 1130 

growth  in  water 334 

in  vegetable  tissues 657 

well  water 125 

fever,   epidemic  due   to  infected 

milk 608 

serum  treatment 818, 819 

transmission  by  insects 883 

Typlionodorum  lendleyanum,  twigs,  composi- 
tion    509 

Tyrogen,  role  in  cheese  ripening 291 

Tyrofilyphvs  lintncri,  notes,  U.  S.  D.  A 672 

siro,  notes 375 

Tyrosin,  in  cheese 696 

Tyrothrix  bacilli,  in  cheese 291 

Udder,  bacterial  infection 488, 907 

Ulceration,  intestinal,  in  hogs 1024 

Vlmus  fulva,  notes 453 

Vncinaria  duodenalis  in  man,  U.  S.  D.  A 709 

Uncinula  ,spi?-oMs,  treatment,  Idaho 60 

United  States  Department  of  Agriculture- 
appropriations,  1903-4 725 

Bureau  of  Animal  Industry — 

reportof  chief,  U.  S.  D.  A.  718 
work  of  biochemical  lab- 
oratory    521 

Chemistry,  road  material  lab- 
oratory    540 

work 521 

Plant  Industry,  work 526 

Soils,  assignment  of  soil  sur- 
vey parties,  1903 825 

chemical  work 522 

field  operations,   U.   S. 

D.  A 640 

work 542 

Division  of  Entomology,  index  to  bullc- 

tins.U.S.D.A.  474 

work 538 

Statistics,  consolidation 
with  Weather  Bureau,  in- 

advisability  of 821 

Library,  accessions  in  1902 929 

new  building 512 

notes 307, 410, 512, 721, 825, 931, 1035 

Oflice  of  Experiment  Stations,  work 543 

organization  and  work 542 

publications 408, 726 

reports,  U.  S.  D.  A 718 

school  garden 728 

soil-survey  work 727 

Weather  Bureau,  report  of  chief 947 

work 542 

Yearbooks,  index,  U.  S.  D.  A 509 

Vranoles  mclinus,  notes,  U.  S.  D.  A 166 

Urea,  effect  on  tubercle  bacillus 88, 496 

poi.sonous  action  on  plants 13 

Uredinese,  culture  cxperimepts 465, 877, 976 

methods  of  culture 977 

new  species 159, 455 

on  Umbelliferse,  monograph 771 
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Uredinese,  studies 530 

Uredo  auranliaca,  n.  sp.,  description 982 

ccphalanthi,  n.  sp.,  description 455 

panin,  n.  sp.,  description 4.55 

Urine,  heat  of  combustion.  Pa 688 

loss  of  nitrogen  and  carbon  in  dry- 
ing. Pa 688 

specific  gravity  in  relation  to  .solids. .  524 

Uromyees  appendiculatus,  notes,  Iowa 769 

eiiphorhia,  culture 4.55 

joffnna,  notes 460, 1089 

lilii,  notes 62 

rickerianus,  n.  sp.,  description 455 

rottbcelHie,  n.  sp.,  description 455 

spp.,  inoculation  experiments 977 

trifotti,  notes,  Iowa 769 

Urophlyclis  hohemica,  notes 773, 977 

Vroplata  costipennin,  life  history 1098 

Uropoda  vegetans,  parasitic  on  Ijeetles  and 

moths 676 

Ustilagineoe  of  North  America,  notes 583 

IMilago  avenx,  treatment 666 

cramcri,  notes 457, 978 

elegans,  n.  sp.,  descriptifni 454 

jensenii,  treatment 261 

maydis,  enzym  in 772 

nuda,  treatment 261 

panici  miliacei,  treatment 978 

rciliana  zex,  note.s 877 

Utah  College,  notes 721, 1136 

Station,  financial  .statement 407 

notes 99, 200, 721, 931, 1136 

report  of  director 407 

Vaccination ,  accidents  following 809, 1119 

Vaginitis,  contagious,  in  cows 1128 

Vanilla,    culture   in    Central    and    South 

America 663 

diseases,  notes 460, 1089 

extract,  analyses 545,  g2 

in  Africa 871 

rust,  notes 460 

Vanillin,  determination .545 

Values  in  science 540, 625 

Varicella,  bovine,  in  New  Jersey 93 

Variegation,  origin  in  plants 740 

Variety  testing  as  affected  by  environment.  944 

tests,  methods  of  conducting 20 

Vasogen  preparations,  value 1119 

Vedcdia  cardinalis,  notes 884 

Vegetable  cheese,  notes 378 

diet,  value 70 

garden  for  farmers,  U.  S.  D.  A. . .  96 

varieties  for.  Ill 354 

gardening,  Okla 859 

in      the      mountain 

glades,  W.Va 858 

marrows,  culture,  Oreg 1063 

materials,  sulphur  content,  N.  (! .  1043 

oils,  formation 944 

Vegetables,  American,  varieties,  U.  S.  1).  A.  657 

analyses 1102 

Mass 119 

at    South    Haven    Substation, 

Mich 143 

the    E.xperimental    Farms, 

Can 144 
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Vegetables,  canned,  methods  of  iuialysis,  tl. 

S.  D.  A 7 

canning,  Pa 147 

composition  and  food  value  ...  991 

culture 38, 251, 570, 963 

Oreg 1063 

in  Alaska,  U.S. D. A...  558 

greenhouses 39 

the  United  States. . .  763 

under  cloth 656 

drying 438 

electroculture 353 

fertilizer  exiierimentf 37, 38, 

438,  570,  961 

Ma.ss  ...  134 

N.J 247 

fertilizer-s  for 657, 963, 1066 

insects  affecting 1093 

U.  S.  D.  A 1092 

irrigation 404 

experiments,  Ariz ...  195 

mulching 438 

nitrate  of  soda  for,  U  .S.  n.  A . . .  929 

])rei>aration 70 

procfssing 1073 

production  in  the  United  States  763 
southern    v.    northern    grown 

seed.  La 249 

storage  and  shipment  experi- 
ments    865 

tropical,  culture 448 

variations  in 213, 964 

varieties.  La 249 

N.  H 1063 

Oreg 352 

(.See also  specific  kinds.) 
Velvet  beans,  culture  experiments.  La..  650,1059 

fertilizing  value,  .\la 128 

notes,  Ky 241 

Ventura  area,  California,  soil  survey,  U,  S. 

D.  A 041 

Verbenas,  notes,  N.J 574 

Vermont  Station,  financial  statement 95, 1131 

notes 99, 512, 1136 

report  of  director 95, 1131 

University,  notes 99 

Verticilliuin  sp. ,  notes 879 

Vespa  crabro,  notes.  Conn.  State 63 

Vespamima  scquoise,  notes,  U.  S.  D.  A 988 

Vetch,  bird,  note^  Vt 53 

culture  experiments 754 

for  summer  forage,  Mass _ 139 

gypsum  for,  Oreg 348 

hairy,  culture.  La 1059 

experiments.  Wis . . .  958 

notes,  Colo 139 

new  varieties 139 

penetration  of  tissues  by  bacteria. . .  743 

winter,  culture,  Mich 239 

Vetches,  at  the  substations,  Cal 235 

for  green  manuring 433 

Veterinarians  on  State  boards  of  health 391 

Veterinary  advice,  practical 910 

exhibit  at  Paris  Exposition 820 

hj'giene,  outlines 910 

inspection  in  Canada 1116 


Page. 

Veterinary  instruction  in  colleges 200 

medicine,  literature  in  1901 911 

manual 910 

text-book 710,711 

science,  problems  in 911 

service  for  the  Army 201 

surgery,  treatise 491, 911 

work  in  Bengal 912 

Hungary 912 

Saxony 493 

the  Philippines 1117 

Vicia  angustifoUa  allioni,  notes 436 

duriwiorum,  composition  at  different 

stages  growth 236 

Vine  chafers,  notes,  U.  S.  D.  A 672 

Vinegar,  analyses (j'82 

bacteriological  studies,  Oreg 332 

composition  as  affected    by    fer- 
mentation    1027 

making,  notes,  Oreg 1028 

methods  of  analysis,  U.  S.  D.  A  ...  7 

production  in  cellars,  Va 712 

settlings,  ash  analyses 1027 

Vines,  native,  ornamental,  Wyo 359 

Violets,  culture 446 

penetration  of  tissues  by  bacteria. .  743 

Virchow,  Rudolph,  service  to  agriculture..  105 

Virginia  College,  notes 99 

Station,  financial  statement 929 

notes 99 

report  of  director 929 

Vitictiltural  calendar 719 

station  at  Eibingen,  report 572 

work  in  New  South  Wales 358 

1  'itis  berlandieri  for  stocks 445 

rooting 868 

vulpina,  notes,  Wyo 359 

Vitis,  species  and  hybrids 572 

Vitida  serratilineeUa,  notes 884 

Volcanic  ash  in  Nebraska  soils 646 

dust,  notes 552 

eruptions,  notes 552 

phenomena,  U.  S.  1).  A 844 

Wagons,  draft   as    affected    by    height    of 

wheel.  Miss 303 

draft   as   affected    by    height    of 

wheel,  U.  S.  D.  A 929 

dynamometer  tests,  N.  H 196 

Wallflowers,  culture  at  Erfurt 446 

Walnut,  black,  notes 1076 

caterpillar,  notes 888 

.scale,  notes,  U.  S.  D.  A 169 

Walnuts,  bleaching,  Cal 255 

budding 358 

Cal 149 

culture  at  South  Haven  Substa- 
tion, Mich 143 

grafting,  Cal 149 

Washington  College,  notes 99, 200 

Station,  notes 99, 200, 1136 

Waste  ashes,  anal  yses,  Mass 649 

lime,  analy.ses.  Conn.  State 649 

materials,  analyses,  Cal 649 

products,  utilization 509, 717 

Mont 74 

Water,  analyses,  Cal 229 
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Water,  analyses,  N.  H 1% 

ai>paratns  for  analysis 10 

collecting  samples 224 

artesian,  in  Australia 125, 746, 847 

as  plant  food ITi 

bacteria,  reaction    witli    dysentery 

immune  serum 'i35 

bacteriological  examination 840, 

554, 743, S47 
capillary  movement  in  soils.   V.   S. 

D.A 120 

chemistry  of 340 

chlorin  content,  in  Yorkshire .S4S 

cress  industry  at  Erfurt,  Germany. .  438 

determination  in  butter 941 

of  hardness....  327,737,940 

reducing  capacity  423 

specific  gravity  . . .  835 

diffusion  in  liinntis  soils 848 

distilled,  action  on  lead 544 

ilistribution  from  canals  in  Idalm, 

U.S.  D.A 713 

duty  in  California,  U.  S.  D.  A 713 

effect  on  digestibility  of  food fiSO 

evaporation  from  soils 17 

Wyo 339 

excretion  through  the  skin 7S8 

from  melted  snow,  control 507 

grass,    Mauritius,    culture    experi- 
ments    561 

ground,  studies,  Colo 424 

irrigation,  studies,  Ariz 423 

jacket,  description 837 

lift,  homemade ■ 820 

lilies,  growing  from  seed 150 

structure  of  stems 11 

lysimeter,  analyses 5 

measurement 1030 

for  irrigation,  Mont . . .  94 

Wyo....  404 

mineral,  analyses,  Oreg 328 

mineralization  as  related  to  charac- 

■   ter  of  soils  and  rocks 949 

of  Fayoum  province,  investigation  .  1055 

Murray  Basin,  utilization 1055 

percolation  through  soils,  Cal 639 

power  in  Maine 716 

Porto  Rico,  U.  S.  D.  A 845 

properties  and  uses 554 

pumping  for  irrigation 615 

purification 229, 423, 949 

by  distillation 847 

ozone 554 

relation  to  soil  fertility 1059 

resources  of  Colorado 927 

the  Snake  Kiver  Plains, 

Idaho 746 

saline,  use  in  irrigation 554 

sampling 835 

sea,  expansion 835 

•spout.  Cape  May,  N.  J,  U.  S.  D.  A...  844 

sterilization 229, 1055 

storage  in  Arizona 926 

Truckee  Basin 715 

supply,  alga'  in  . . , 946 

notes 716 
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Water  supply  of  Arizona,  Ariz 403 

California 403 

cities 949, 1058 

Nevada,  Nev 714 

New  Jersey 1103 

Ohio 404 

Patrick  and  Go.shen  Hole 

quadrangles 715 

Salt  River  Valley,  Ariz...  195 
Southern       Appalachian 

Mountain  region 404 

removal  of  leaves  f n im 927 

underground,  in  Cyprus 718 

Louisiana 428 

San       Bernardino 

Valley,U.S.r).A.  713 

Yorkshire 847 

movements 640, 1055 

utilization 926 

velocity  in  open  channels 196 

well,  analyses 554 

Can 125 

in  India 125 

"Water  bloom,"  observations 946 

Watermelons,  culture,  N.  H 39 

under  cl(Jth 657 

disease-resistant  varieties.  ..  212 

irrigation  experiments,  La..  C50 

mulching 438 

varieties 862 

Mich 143 

N.  H 40,1063 

Waters,  natural,  phosphates  in 125 

potable,  analy.ses 837 

Waterspout,  notes,  U.  S.  D.  A 552 

Wattle  barks,  analyses,  Cal 712 

broad-leaved,  plantation 425 

trees,  insects  affecting 591 

Weatlier  and  trade  in  the  United  States 124 

Bureau  in  the  West  Indies,  U.  S. 

D.A 16 

men  as  instructors,  U.  S. 

D.A 552,844 

effect  on  cows,  U.  S.  D.  A 96 

sugar  beets 124, 351 

maps,  exhibit 847 

shooting  congress,  revrew  of  pro- 
ceedings    723 

U.S.  D.A 16 

unseasonable,  in  the  United  States, 

U  S.  D.A 552 

Webworm,  fall,  notes 167, 888, 1093 

Conn.  State 63 

Del 372 

Mass 67 

N.H 268 

N.J 586 

R.I 371 

U.S.  D.A 166, 

169, 585, 586 

Webworms,  notes,  U  S.  D.  A 165 

Weed  seeds,  description 156 

germination  tests,  N.  Dak 26 

in  meal 738 

Weeds,  destruction 260, 364, 769 

Vt 53,54,1082 
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Weeds,  destruction  in  Canada 156 

distribution  and  eradication,  Pa  . . .  52 

in  California,  U.  S.  D.  A 135 

Franco 259 

pastures -119 

introduction  into  Iowa 10 

investigations,  N.J 578 

notes 976,1082 

relative  aggressiveness,  N.J 578 

{See  also  specific  plants.) 

Weevils,  notes,  Minn 779 

Weir,  self-adjusting 1030 

Weirs,  construction  and  use,  Mont 94 

Wells,  artesian,  in  New  Jersey 1055 

typhoid-polluted 125 

West  Virginia  Station,  notes 99, 200, 1136 

University,  notes 200, 113(5 

Westlicld    area.    New   York,    soil    survey, 

U.  8.  D.  A 640 

Whale-flesh  meal,  analyses 1003, 1104 

oil  soap,  analyses,  U.  S.  D.  A 472 

Wharf  borer,  notes 1098 

Wheat,  absorption  of  nitrogen  hy 945 

Alinit  experiments 742 

American,  impurities  in 1101 

analyses 378 

Cal 632 

Pa... 683 

aphis,  notes 883 

as  affected  by  plant  food 119 

ash,  analyses,  N.  Dak 37 

at  the  substations,  Cal 235 

Botryosporium  disease 57 

bran,  analyses 381 

Conn.  State 904 

Conn.Storrs 1001 

Mass 1001 

N.J 380 

Pa 683, 684 

Vt 72 

Wis 790, 1002 

for  cows,  Tenn 605 

breeding 30 

experiments 140 

progress  in,  U.  S.  D.  A 346 

bulb  worm,  notes 169 

by-products,  composition   and  di- 
gestibility   684 

composition  as  affected  by  environ- 
ment, U.  S.  D.  A 344 

at  different  stages. . .  349, 436 

crossing  experiments 527 

culture,  Okla 406 

experiments .  27, 29, 236, 352, 431, 437 

Cal 2;3^i 

Can 130 

Colo 1059 

N.  Dak 24,25 

in  Kansas 352 

Russia 756 

the  Philippine  Islands 142 

damaged,  analyses,  Wis ^. . .  790 

durum,  production  in  America,  U.  S. 

D.  A 476 

dust,  analyses,  Wis 790 

effect  on  water  content  of  soil 345 
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Wheat,  electro-culture 353 

feeding,  Colo 406 

feeds,  analyses.  Conn.  State 380,904 

N.J 380 

Pa 683,684 

Vt 72 

fertilizer  experiments  .  27, 29, 341, 352, 432, 
566,752,756,954 

Cal 236 

Can 131,133 

Colo 1059 

Mass 134 

Ohio 428 

flour,  adulteration 69 

analyses 69 

Pa 683 

baking  quality 174,  784, 785, 786 

foot  disease,  notes 580, 978 

rot,  notes,  Oreg 367 

for  hens,  Cal 285 

pigs,  Nebr 799 

formation    and    accumulation    of 

starch  in 654 

germination  and  growth  as  affected 

by  different  salts. . .  28, 945 

testSi  N.  Dak 26 

germs,  analyses.  Wis 790 

hay,  analyses,  Ariz 790 

hybridization 37 

improvement,  Nebr 37 

insects  affecting 169, 467 

loose  smut,  spore  resistance 666 

macaroni,  Cal 235 

Nebr 961 

N.  Dak 24,25 

S.  Dak 1062, 1101 

meal,  notes,  Okla 406 

middlings,  analyses 381 

Conn.  State  .  904, 1001 

Pa 683 

N.  J 380 

Vt 72 

Wis 790, 1002 

milling  and  baking  experiment 174 

products 682 

properties    as    affected    by 

fertilizers 233 

treatise 1063 

nitrogen    assimilation   at   different 

stages  of  growth 1060 

content 340 

nucleic  acid  in  embryo.  Conn.  State.      826 

oil,  analyses,  N.  J 380 

pasturing,  Okla 406 

phosphates  for 647, 1059 

plant  louse,  notes 169 

ports  of  the  Pacific  coast,  U.  S.  D.  A  .      407 

production  in  the  United  States 757 

products,  analyses,  Conn.  State 71 

nutritive  value 1063 

red  rust,  notes,  U.  S.  D.  A 1091 
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ture        839 
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rust,  notes 467, 673, 771 
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treatment,  S.  Dak 978 
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seeding  experiments 37 

shorts,  analyses,  Wis 790, 1002 

smut,  loss  from.  111 307 

treatment     with      formalin, 

Mont 57 

starch,  analyses 174, 378 

stem  maggot,  notes 780 

Can 167 

stinking  smut  and  nematodes,  coex- 
istence   450 

notes,  Colo 157 

trea  tmcnt 772, 1082 

Colo 1084 

straw  worm,  notes 169 

"  take-all,"  notes 456 

time  required  for  maturing,  N.  Dak .  346 
varieties. . .  28, 139, 142, 561, 566, 8-54, 858, 944 

Can 130,752 

La 650 

Mont 26 

N.  Dak 24 

Nebr 36 

nomenclature 37 

V.  corn  for  pigs,  Nebr 799 

steers,  Nebr 795 

vitality  as  affected  by  age 529 

water  requirements,  Utah 29 

U.  S.  D.  A 714 

yellow  rust,  notes 1083 

yield  as  affected  by  size  of  seed 432 

Wheatine,  analyses,  Cal 032 

White  ants,  notes 784, 888 

U.  S.  D.  A 374,988 

remedies 676 

ash  rot,  description,  U.  S.  D.  A 982 

clover.    (See  Clover,  white.) 

fly,  notes.  Conn 675, 985 

remedies.  Conn.  State 63 

grubs,  notes,  N.  Y.  State 63 

scour  in  calves,  prevention 701 

Wild  gardens,  notes 48 

oats,  destruction 769 

pea,  notes,  Vt 53 

Willis  area,  Texas,  soil  survey,  U.  S.  D.  A..  641 

Willow curculio,  imported,  notes 107 

sawfly,  notes 888 

twig  blight,  description 778 

weevil,  imported,  notes.  Mass 67 

Willows,  notes,  Cal 256 

Wind  power,  notes 716 

resultants,  annual,  U.  S.  D.  A 845 

Windmills  and  feed  mills,  U.  S.  D.  A 96 

Window  garden,  notes.  111 360 

Winds  and  sun  spots 838 

Chinook,  U.  S.  D.  A 338 

of  New  Haven,  U.  S.  D.  A 552 

on  Lake  Erie,  U  S.  D.  A 124 

Wine,  bilberry,  analyses 711 

cherry,  preparation 1029 

clarification  with  casein 184 

fermentation 218 

ferments,  testing 1089 


Wine,  hybrid  grapes  for 445 

lactic  acid  in 738 

making 445 

at  Card 711 

Ploti 18 

experiments 967, 1028 

in  California,  U.  S.  D.  A 1029 

pineapple,  manufacture 1102 

production,  statistics 48 

quality  as  affected  by  fertilizers 148, 

445, 967 
Wines,  American,  at  Paris  Exposition,  TT.  S. 

D .  A 1029 

analyses 1028 

distilling 1029 

W'inter  moth,  notes 1093 

Wireworms,  notes 780, 984, 1093 

Can 168 

U.  S.  D.  A 166 

Wisconsin  Station,  financial  statement 1032 

notes 99,307,512 

report  of  director 1032 

University,  notes 99, 307, 512, 1035 

Witches'  brooms,  notes 59, 162, 165, 777 

Woburn  field  experiments 27 

pot  culture  experiments 28 

Wood  ashes,  analyses.  Can 130 

Conn.  State 649 

Mass 119,234,649 

N.H 130 

N.J 750 

Vt 10, 1045 

leached,  analyses,  Conn.  State.      649 
characteristics  of  different  species..  52, 971 

destroying  fungi,  notes 162, 266, 671 

duck,  protection,  U.  S.  D.  A 337 

fireproofing 453 

leopard  moth,  notes,  N.  J 586 

lot,  chestnut 450 

management 151 

in  Michigan 1077 

manual 576 

preservation,  U.  S.  D.  A 164 

strawberries,  analyses 868 

supply  of  the  United  States 541 

waste,  utilization 1132 

(Sec  afeo  Timber.) 
Woodchucks,  destruction  by  carbon  bisul- 

phid,  N.  H 336 

Woodcock,  protection,  U.  S.  D.  A 337 

Woodlands,  manuring 664 

Woodman's  handbook,  U.  S.  D.  A 576 

Woodpecker,  red-headed,  winter  habits 338 

Woodpeckers,  economic  relations 843 

Wood-working  machinery,  descriptions 974 

Wool,  exports  from  Montevideo,  U.  S.  D.  A.      718 

fiber,  diameter 541 

manufacture  statistics 904 

production  in  the  United  States 800 

trade  in  A  rabia,  U.  S.  D.  A 718 

waste,  analyses,  Mass 234, 649 

N.J 750 

availability    of   nitrogen    in, 

N.J 557 

Woolen  mills  in  North  Carolina 718 

Woolly  aphis.    (See  Aphis,  woolly.) 
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